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Szanowni Panstwo,

Drodzy Czytelnicy,

zapraszamy do zapoznania sie z artykutami zawartymi w ostatnim w 2020 roku numerze Folia Cardiologica.
W otwierajgcej 6. numer pracy oryginalnej autorstwa lek. Marcina Mirostawa Kaczora i wsp., pt. ,Evalua-
tion of performing resuscitation skills in accordance with Advanced Life Support protocol by students of
the final year of medical faculty Medical University of Warsaw”, wskazano na konieczno$¢ zwiekszenia
intensywnosci zaje¢ i szkolenia przeddyplomowego studentow kierunku lekarskiego dotyczacych umie-
jetnosci przeprowadzania resuscytacji. Praktyka dnia codziennego pokazuje, ze w przypadkowej sytuacji
zatrzymania krgzenia dokonujgcego sie w tak zwanej przestrzeni publicznej incydentalnie jedynie mozna
obserwowaé podjecie przez przygodnych Swiadkéw wydarzenia czynnosci resuscytacyjnych. Tylko nieliczne
grupy zawodowe, miedzy innymi strazacy, odbywajg regularne ¢wiczenia z przeprowadzania takich czyn-
no$ci. Jestem przekonana, ze obowigzek odbywania cyklicznych éwiczen z zakresu udzielania pierwszej
pomocy powinien dotyczy¢ juz dzieci szkét podstawowych i Srednich oraz studentdw, réwniez kierunkow
niemedycznych, i wszystkich bez wyjatku grup zawodowych. Nie bytoby wéwczas sytuacji, w ktorej interwencja grupy bezradnych gapiow
zgromadzonych wokét nieprzytomnej osoby ogranicza sie wytacznie do wezwania kwalifikowanej pomocy przez telefon komérkowy. Tych
kilka pierwszych minut decyduje o zyciu i losach osoby do$wiadczajgcej nagtego zatrzymania krazenia. W kolejnej pracy oryginalnej lek.
Marty Migaty i wsp., pt. ,Cardiac, non-cardiac complications and predictors of prolonged hospital stay in non-diabetes patients with acute
myocardial infarction undergoing primary percutaneous coronary intervention”, z Kliniki Intensywnej Terapii Kardiologicznej Uniwersytetu
Medycznego w todzi Autorki zwrécity uwage, ze czynnikami znaczaco przedtuzajacymi czas hospitalizacji pacjentéw z zawatem serca sg
obnizona warto$¢ frakcji wyrzutowej lewej komory, podeszty wiek oraz podwyzszone stezenie glukozy.

W pracy pogladowej, zatytutowanej ,Heart failure with preserved ejection fraction — the challenge for modern cardiology”, lek. Agnieszka
Komorowska i prof. Matgorzata Lelonek z Zaktadu Kardiologii Nieinwazyjnej Katedry Choréb Wewnetrznych i Kardiologii Uniwersytetu
Medycznego w todzi podjety temat rzeczywiscie wazny i aktualny, stanowigcy jednocze$nie wyzwanie we wspétczesnej kardiologii. Nie
zawiodg Panstwa réwniez opracowania z dziatu obejmujacego prace kazuistyczne — zawsze chetnie czytane, bo stanowigce odniesienie
do naszych codziennych probleméw klinicznych.

Zapraszam wobec tego do lektury, Zyczac Panstwu zdrowia, sit i optymizmu w 2021 roku.

Redaktor Naczelna
5 Astedouy o = KC“{PQM

prof. dr hab. n. med. Beata Wozakowska-Kapton

www.journals.viamedica.pl/folia_cardiologica



PRACA ORYGINALNA/ORIGINAL PAPER

Folia Cardiologica 2020
tom 15, nr 6, strony 393-397
DOI: 10.5603/FC.2020.0058
Copyright © 2020 Via Medica

ISSN 2353-7752

Evaluation of performing resuscitation skills in accordance
with Advanced Life Support protocol by students of the final
year of medical faculty Medical University of Warsaw

Ocena umiejetnosci praktycznych w zakresie resuscytacji wsrod studentow
ostatniego roku kierunku lekarskiego Warszawskiego Uniwersytetu Medycznego

Marcin Mirostaw Kaczor', Dagmara Maria Mirowska-Guzel®, Antonia Doroszewska®,
Krzysztof J. Filipiak®, Barbara Gornicka®

'Medical Simulation Center, Medical University of Warsaw, Warszawa, Poland
*Chair and Department of Experimental and Clinical Pharmacology, Medical University of Warsaw, Warszawa, Poland
*Department of Medical Communication, Medical University of Warsaw, Warszawa, Poland
*1%Chair and Department of Cardiology, Medical University of Warsaw, Warszawa, Poland
®Department of Pathology, Medical University of Warsaw, Warszawa, Poland

Abstract

Introduction. One of the basic skills acquired during medical studies is the ability to lead and participate in cardiopul-
monary resuscitation. Education of sudden states diagnosis and technical activities during resuscitation is based on the
Advanced Life Support (ALS) protocol in accordance with the Guidelines of the European Resuscitation Council. The last-
-year students of medical faculties took part in simulated Medical Emergency Teams (METs) scenario of cardiac arrest.
Analysis of audiovisual recordings of activities undertaken during resuscitation was performed to evaluate the practical
skills required for resuscitation.

Material and methods. The studied group of students took part in a simulated emergency scenario during which there
was an irreversible cardiac arrest. The instructor assessed selected parameters of the work of 37 METs.

Results. The first element of scenario was to treat bradycardia which occurred at the beginning. 17 METs (less than 49%)
took any action to treat it, 12 METs (slightly over 32%) administered atropine. The next step was to diagnoses and treat
adequately cardiac arrest. 15 of METs (40.5%) reacted within 10 s, 10 METs (67.5%) in 11-20's, and 9 METs (13.51%)
took any activity during 21-40 s.

Among the therapeutic measures required by the ALS protocol, at the moment of cardiac arrest 12 METs — just over
32% checked the presence of the breath, the most METs (100%) gave adrenaline, 29 METs (slightly more than 78%)
performed airway, 27 METs (less than 73%) called the resuscitation team.

Conclusion. The lack of students’ skills of the proceedings in accordance with the guidelines of the ALS protocol in terms
of treatment of bradycardia and during cardiopulmonary resuscitation suggests to put greater emphasis on teaching
both basic and advanced life support activities as general medical skills, gradually throughout the undergraduate trai-
ning during the whole medical education.

Key words: Advanced Life Support protocol, medical emergency team, bradycardia, practical skills
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Introduction

The ability to deal with emergencies is one of the funda-
mental medical skills. Programs of all medical studies
contain courses encompassing this field of knowledge,
with a special focus on cardiac arrest. Doctors are expec-
ted to be professional and possess up-to-date knowledge
on management of life-threatening conditions. Basic Life
Support (BLS) course takes place in the first year of medical
studies, and in the following years this topic is expanded
to include the algorithms of advanced life support during
internal medicine, emergency pediatrics, emergency medi-
cine as well as anesthetics and intensive therapy courses.
Teaching the principles of the diagnosis of cardiac arrest
and cardiopulmonary resuscitation based on adult ALS
protocols by the European Resuscitation Council (ERC)
[Advanced Life Support Protocol (ALS) 2015: www.erc.com]
is @ mandatory component of those courses. It provides
the skills to treat cardiac arrest of various etiologies, and
to manage conditions leading to cardiac arrest. In addition
to teaching substantive skills, also non-substantive skills
are taught, such as communication within the therapeutic
team or working under the guidance of a team leader [1].
Current guidelines recommend that one should participate
in life support refresher courses more than once a year.
In accordance with the regulations of the Minister of
Science and Higher Education regarding the standards of
training, every medical graduate should know the existing
protocols to a degree, which would allow identification of
conditions leading to cardiac arrest, be able to treat them
and actively participate in cardiopulmonary resuscitation
as a team member (TM) or team leader (TL) [2]. A study
conducted at the center for medical simulations aimed to
determine the level of technical skills pertaining to the ALS
protocol among 6"-year students of the 1% and 2™ Faculty
of Medicine (now the Faculty of Medicine).

Material and methods

Place and time of study

Study was conducted at the center of medical simulation
(CMS) during the period May-June 2018 during a 6-week
course “Specialty selected by the student”, which encom-
passed two of the following: internal diseases, surgery,
gynecology and obstetrics, pediatrics, psychiatry, anesthe-
tics and intensive therapy, emergency medicine, radiology,
urology, as chosen by the student. All students, regardless
of the chosen subject, participated in uniform CMS courses,
devoted largely to medical communication and role-playing
in various medical scenarios. These classes were mandato-
ry. Each day, 14 to 35 students participated in 3 simulation
subgroups.

Study group and design
The study group consisted of students in the 6™-year of
medical studies at the 1% and 2™ Faculty of Medicine. At
the beginning of the course, all students were verbally in-
formed about the assumptions and objectives of the study
by two instructors. Students were then asked to give their
written consent to participate in the study. The study inclu-
ded persons who consented to it, including participation
in audiovisual recordings. The Bioethical Committee was
informed of the study.

After the students completed their consent forms, an
hour-long seminar on communication skills in medical pra-
ctice was conducted for all student groups taking part in the
classes before the start of simulation sessions. After the
seminar, students were divided into three subgroups, which
took turns participating in three scenarios, rotating between
the simulations within the simulation center. The order of
participation in the scenarios was unimportant. The follo-
wing clinical scenarios were conducted during the course:
— scenario no. 1 — providing information on a serious

diagnosis to a patient with advanced testicular cancer;

— scenario no. 2 — dealing with a life-threatening situ-
ation during cardiac arrest according to the current gu-
idelines, with components of team communication and
providing information to patient’s family;

— scenario no. 3 —dealing with refusal by a doctor to ad-
mit a patient after an episode of loss of consciousness
to the hospital.

The goal of this work is to assess students’ medical
skills related to scenario no. 2 [3].

Simulation scenario

Scenario no. 2 depicting a situation in the emergency
room was used to conduct our observation. The scenario
involved a 70-year-old patient with past medical history
of hypertension and ongoing abdominal pain radiating
to the pelvis who was brought into the district hospital by
the Medical Emergency Team (MET), with deteriorating
consciousness and worsening hypotonia. The cause of his
condition is ruptured abdominal aortic aneurysm, which
the students were not informed about. The students were
asked to form therapeutic teams (TT) consisting of 4 pe-
ople: TL and TM. Students not actively participating in the
scenario were observing the activities of the TT in real
time from the adjoining debriefing room equipped with an
audiovisual system. Before participating in the scenario,
students confirmed that they were familiar with the rules
of operating an advanced patient simulator (SimMan 3G,
Laerdal, USA) and advanced hospital Emergency Depart-
ment (ED) environment simulator, which was necessary to
conduct the scenario evaluated in this study. The students
themselves decided on the division of roles within the
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TT. The participants of the scenario were given detailed
information about the place where the scenario was con-
ducted (emergency room of a district hospital near Warsaw
with limited diagnostic and therapeutic possibilities) and
patient’s condition, which was assessed by the MET at the
time they were called to patient’s home. This information
was also written on the emergency medical system as-
sessment card, which the students received for inspection.

After receiving the above information from the instru-
ctor, the team had 3 minutes to prepare for work. Subse-
quently, TT was invited to the ER simulation room in order
to perform medical activities. Undisclosed to students, the
scenario assumed significant deterioration of patient’s me-
dical condition during their medical activities relative to the
information provided by the MET.

The simulation scenario assumed irreversible cardiac
arrest regardless of the actions undertaken by the team
(which were, however, assessed with regard to the com-
pliance with ALS protocol) and therapeutic team’s decision
to discontinue resuscitation and pronounce death.

Checklists used to analyze

the audiovisual recording

After the classes, recordings of simulation session were

subject to analysis. Selected elements of the 2015 ALS

European Resuscitation Council guidelines [1] were ana-

lyzed, including:

— time since bradycardia to administration of medication.
According to the current guidelines, bradycardia is defi-
ned as heart rate below 60/min. To avoid doubt, under
simulated conditions heart rate shown on the electro-
cardiogram (ECG) monitor was below 40/min. Taking
into account the ALS protocol stating the need for im-
mediate treatment of bradycardia in case of worrying
symptoms in addition to slow heart rate, worsening hy-
potonia was included in the scenario. In the absence of
clear guidelines regarding the timing of intervention for
bradycardia in the ALS protocol, arbitrary time frames
for intervention were assumed in our study: 0-30 s,
31-60 s and 61 s and more;

— time from the appearance of asystole on the ECG monitor
to starting resuscitation defined as chest compressions.
According to the ALS protocol, when arrest is suspected,
confirmation should be done as soon as possible, and
cardiopulmonary resuscitation should be started. Confir-
mation should not take more than 10 s. Taking the above
into account as well as the fact that during the scenario
patient simulator was connected to ECG monitoring, pulse
oximetry and non-invasive blood pressure monitoring, we
arbitrarily assumed time frames from the appearance of
asystole on the monitor until the start of chest compres-
sions: 0-10s,11-20s,21-40s, 41-60 s:

— checking for breath;

— heart rate check on the common carotid artery or fe-
moral artery;

— call for resuscitation team;

— adrenaline;

— call for a specialist other than an anesthetist/resusci-
tation team;

— secure airway;

— ultrasound examination of the abdominal cavity accor-
ding to eFAST protocol (extended Focused Assessment
with Sonography for Trauma) to exclude the presence of
free fluid in the abdominal cavity suggestive of bleeding
into the abdomen;

— identifying the need for transfusion and ordering red
blood cell (RBC) concentrate.

Results

Thirty-seven out of 44 of the therapeutic teams i.e., a total
of 148 people, consented to audiovisual recordings. The-
refore, 148 participants were assessed on the basis of au-
diovisual recording. The analysis was divided into two parts
to verify the actions undertaken in the case of bradycardia
and asystole. In the first stage, we identified the teams
that took appropriate action for bradycardia and indicated
the time from the onset of bradycardia to administration

of the drug. Of the 37 evaluated teams, only 17 (45.94%)

initiated pharmacological treatment of bradycardia. Among

the drugs used were the following:

— atropine administered by 12 teams (32.43%);

— other medicines, including adrenaline, norepinephrine,
dobutamine, dopamine and bicarbonate, each admini-
stered by 1 team (5 teams in total — 13.51%).

The remaining 20 TTs (54.05%) did not attempt any
pharmacological treatment until the appearance of asystole
on the ECG monitor. Among the 17 TTs that reacted to the
onset of bradycardia with pharmacotherapy:

— b5 teams (13.51%) undertook action within 30 s, all
gave atropine;

— 6teams (16.22%) acted between 31 and 60 s, of which
3 teams gave atropine;

— 6 teams (16.22%) acted after 60 s, 4 of which admi-
nistered atropine.

Subsequently, we assessed the response time from the
moment asystole appeared on the ECG monitor to com-
mencing resuscitation.

Occurrence of asystole prompted reaction within ar-
bitrarily assumed time intervals:

— 15 TTs (10.54%) reacted within 0-10 s;

— 10 TTs (27.03%) reacted in 11-20s;

— 9TTs (24.32%) reacted in 21-40's;

— 1TTs (2.7%) reacted in 41-60s;

— 2 TTs (5.4%) did not take any action in response to
asystole.
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Diagnostic and therapeutic measures taken by TTs:

— 37 TTs (100%) used ECG monitoring, non-invasive blood
pressure monitoring and pulse oximetry;

— 12 TTs (32.43%) checked for breath;

— 18TTs (48.65%) checked for pulse on common carotid
artery or femoral artery;

— 29 TTs (78.73%) secured the airway;

— 37 TTs (100%) administered adrenaline, including
27 (72.97%) more than once;

— 27 TTs (72.97%) called the resuscitation team;

— 17 TTs (45.94%) identified the need for transfusion
and ordered RBCs;

— 13 TTs (35.13%) called a specialist other than an ana-
esthetist/resuscitation team.

Discussion

Students of the last year of medical school should have
the skills that allow undertaking fast, efficient and appro-
priate therapeutic response to emergency situations. The
simulation room and clinical scenarios enable reproduction
of clinical situations encountered by healthcare profes-
sionals in everyday practice as faithfully as possible [4].
In the designed scenario, the actions undertaken by TT
should closely follow the applicable guidelines. Diagnosis
of a life-threatening condition calls for increased supervi-
sion, regular and thorough monitoring of patient’s clinical
condition and appropriate decision-making. The role of the
team leader is to allocate tasks and anticipate subsequent
steps [5]. It prevents the occurrence of adverse events and
reduces reaction time if patient’s clinical condition changes.
An example of such an action is monitoring of hemodynamic
parameters, early diagnosis of bradycardia and implementa-
tion of treatment. Careful monitoring of patient’s condition
facilitates appropriate diagnosis of cardiac arrest. In this
scenario, students should be able to undoubtedly recognize
bradycardia defined as heart rate below 60/min, consider
its potential reversible causes, and use atropine as first-line
treatment [6]. Given that only 17 of 37 TTs took action in
response to bradycardia it should be considered whether
the students analyzed cardiomonitor’s record in sufficient
detail and if they were able to recognize bradycardia despite
clear ECG evidence. As many as 20 TTs did not react to it in
any way, which may signify inability to make the diagnosis
or lack of skills relating to pharmacological management.

The key to the decision to implement resuscitation is
the diagnosis of cardiac arrest. This skill is taught as part
of the BLS protocol during first aid classes for 1%-year me-
dical students. According to the protocol, cardiac arrest
should be recognized in a patient who is unconscious, un-
responsive to stimuli and not breathing. Heart rate monito-
ring, which was provided by the CMS during the scenario, is
helpful in such situations. In this study, all TTs connected
ECG monitoring, non-invasive blood pressure monitoring

and pulse oximetry. Only 12 of 37 TTs remembered the
check for breathing as part of the diagnosis of cardiac ar-
rest. It indicates lack of habit of checking for breathing in
the event of circulatory compromise. Lack of careful mo-
nitoring of vital signs and possibly lack of thorough analy-
sis of cardiomonitor’s recording led to delayed diagnosis
of cardiac arrest, thus leading to delay in implementation
of appropriate treatment, which according to ALS protocol,
is commencement of resuscitation.

Undoubtedly, stress experienced by the students as
they undertook action during the simulation is one of the
factors influencing the study results. Analysis of stress le-
vels during resuscitation indicates that cardiac arrest is
a highly stressful situation [7, 8]. That is why it seems so
important to limit the amount of additional stress related
to uncertainty regarding the skills of those involved in re-
suscitation. This is possible with a frequent repetition of
resuscitation training. Deterioration of acquired skills within
3 to 12 months of training is a fact confirmed in research
studies and an argument in favor of such an action [9-11].
It should be also noted that such a phenomenon was ob-
served among trained professionals, therefore it should be
expected that this problem can be even more marked in
case of students. At the same time, given the learning curve
effect, use of simulations to strengthen practical skills at
the stage of medical studies seems to be very beneficial
from the point of view of patient safety [12]. Non-technical
resuscitation skills, including communication and ability to
work in a team or as a leader also seem to play an addi-
tional role, which is the subject of further research [13].

Taking into consideration the results obtained in this
study, we would like to emphasize the need for repetition
of ALS protocols throughout the entire duration of medi-
cal studies. It requires modification of current curricula to
enforce continuing education promoting acquisition of ha-
bits that enable proper diagnosis of medical emergencies
and knowledge of standards for the treatment of life-thre-
atening conditions.

Conclusions

Analysis of data from the refractory cardiac arrest scenario
indicates that none of the therapeutic teams fully followed
the ALS guidelines for the treatment of bradycardia and
cardiopulmonary resuscitation. Teaching both basic and
advanced resuscitation skills should be conducted on
regular basis during undergraduate medical education.
Repeatability of training in the subsequent years should
ensure that the skills are acquired and maintained on
a level enabling safe and effective resuscitation.
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Streszczenie

Wstep. Postepowanie w stanach nagtych stanowi jedna z podstawowych umiejetnosci, ktérag powinni nabyé studenci na
wszystkich kierunkach medycznych. Podstawg nauczania rozpoznawania standw zagrozenia zycia, w tym rozpoznawania
zatrzymania krazenia i prowadzenia resuscytacji krgzeniowo-oddechowej, sg wytyczne Advanced Life Support (ALS)
Europejskiej Rady Resuscytacji. W ramach badania oceniono stopien wykorzystania wiedzy i umiejetnosci praktycznych
w zakresie resuscytacji przez studentéw VI roku kierunku lekarskiego.

Materiat i metody. Badana grupa studentéw brata udziat w symulowanym scenariuszu zdarzenia krytycznego, w trakcie
ktorego dochodzito do nieodwracalnego zatrzymania krgzenia. Na podstawie nagrania audiowizualnego instruktor oce-
niat wybrane merytoryczne parametry pracy 37 czteroosobowych zespotow terapeutycznych (ZT).

Wyniki. Pierwszym ocenianym elementem scenariusza byto podjecie leczenia bradykardii. Jakiekolwiek dziatania w tym
zakresie podjeto 17 ZT (niecate 49%), a 12 ZT (nieco ponad 32%) podato atropine. Kolejnym, nastepujagcym po brady-
kardii, statym elementem byto wystgpienie nieodwracalanego zatrzymania krazenia w mechanizmie asystolii. W ciggu
10 s na asystolie zareagowato 15 ZT (40,5%), w czasie 11-20 s — 10 ZT (67,5%), natomiast 9 ZT (13,51%) podjeto
dziatania w ciggu 21-40 s.

W momencie wystapienia zatrzymania krazenia tylko 12 ZT (nieco ponad 32%) sprawdzito obecnoS¢ oddechu jako kry-
terium rozpoznania zatrzymania krazenia, wszystkie ZT (100%) podaty adrenaling, 29 ZT (nieco ponad 78%) dokonato
przyrzadowego udroznienia droég oddechowych, 27 ZT (niecate 73%) wezwato zespot resuscytacyjny.

Whioski. Ograniczone umiejetnosci studentéw w zakresie postepowania zgodnie z wytycznymi protokotu ALS leczenia
bradykardii oraz w trakcie prowadzenia resuscytacji krazeniowo-oddechowej sugeruje konieczno$S¢ przywigzywania
wiekszej wagi do nauczania zaréwno podstawowych, jak i zaawansowanych czynnoSci resuscytacyjnych jako umiejet-
nosci ogdlnolekarskich, sukcesywnie w czasie catego szkolenia przeddyplomowego na kierunku lekarskim.

Stowa kluczowe: protokét Advanced Life Support, zespot terapeutyczny, bradykardia, umiejetnosci praktyczne
Folia Cardiologica 2020; 15, 6: 393-397
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Cardiac, non-cardiac complications and predictors
of prolonged hospital stay in non-diabetes patients
with acute myocardial infarction undergoing primary
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Abstract

Introduction. Prolonged patient stay after acute myocardial infarction (M) results in higher costs. This study evaluated
factors prolonging hospitalization after admission due to MI. Complications which also influence on longer hospital stay:
both cardiac (CC) and non-cardiac (NCC), were analysed.

Material and methods. The authors included prospectively 131 patients with MI undergoing primary percutaneous
intervention. Following factors were collected: demographic and anthropomorphic data, types of infarction, 12-lead
electrocardiography (ECG), echocardiography, standard blood tests including admission blood glucose level, fasting
glycaemia, oral glucose tolerance test (OGTT) at discharge as well as renal filtration and lipid parameters. Length of
hospital stay of < 6 days or longer, the occurrence of CC and NCC were analysed.

Results. The mean age of patients was 62 + 10.9 years, 71.8% were male. Factors which correlated significantly with
longer hospitalisation were: older age (R = 0.47, p = 0.001), higher fasting glycaemia (R = 0.25, p = 0.027), reduced
left ventricular ejection fraction (LVEF) (R = -0.36, p = 0.04), occurrence of ST-elevation Ml (p = 0.0166), presence of
CC (p =0.0007) and NCC (p = 0.0001). Age, high blood glucose in OGTT and LVEF remained significant in a multivariate
model predicting the duration of stay (R* = 0.32). Factors predicting hospital stay > 6 days in the multivariate model
were: older age (p = 0.000), hip circumference (p = 0.014), anterior wall MI (p = 0.026) and usage of glycoprotein Ilb/llla
inhibitors (p = 0.022) with and area under the receiver operating characteristic curve (ROC): 0.792 [95% confidence
interval (Cl) 0.71-0.87] with specificity 71% and sensitivity 79%. Factors influencing CC occurrence in the multivariate
model were: estimated glomerular filtration rate (p = 0.009), LVEF (p = 0.003) with ROC 0.735 (95% Cl 0.65-0.82) with
specificity 76% and sensitivity 60%. Factors influencing the occurrence of NCC were hyperlipidaemia (p = 0.021), and
LVEF (p = 0.004) with an ROC: 0.792 (95% CI 0.71-0.87) with specificity 55% and sensitivity 90%.

Conclusions. LVEF, age and blood glucose levels significantly prolonged hospital stay. The major factor associated with
an increased risk of both CCs and NCCs was LVEF.

Key words: myocardial infarction (Ml), length of stay, complications
Folia Cardiologica 2020; 15, 6: 398-406

Address for correspondence: lek. Marta Migata, Klinika Intensywnej Terapii Kardiologicznej, Uniwersytet Medyczny w Lodzi, ul. Kosciuszki 4,
91-419 £6dz, Poland, e-mail: martamigala@interia.pl

398 www.journals.viamedica.pl/folia_cardiologica



Marta Migata et al., Cardiac and noncardiac complications in myocardial infarction

Introduction

European Society of Cardiology (ESC) guidelines from 2017,
concerning patients with ST-segment elevation myocardial
infarction (STEMI), recommend the optimal duration of
hospital stay based on individual features such as cardiac
risk, coexisting diseases, functional status and social sup-
port. Several studies have revealed that low-risk patients
treated with a primary percutaneous coronary intervention
(pPCI) could be safely discharged within 48-72 h. These
candidates could be identified using The Second Primary
Angioplasty in Myocardial Infarction (PAMI I1). PAMI Il cri-
teria in low risk include: patients age < 70, left ventricular
ejection fraction (LVEF) > 45%, one or two-vessel disease,
successful pPCl and no persistent arrhythmias [1]. However,
data from registries report that the hospital stay is often
longer because of clinical and angiographic characteristics,
adverse events, hospital policy, physician approach and the
fears experienced by patients and relatives [2, 3] prolonged
hospitalization after myocardial infarction (Ml) is associated
with higher costs [3].

Also, little is known about the abovementioned cohort
who present no chronic kidney disease or diabetes melli-
tus. Thus, the purpose of the present study was to define
the real length of hospital stay after Ml in patients without
chronic kidney disease or diabetes mellitus and emphasize
predictors particularly cardiac (CC) and non-cardiac com-
plications (NCC) on hospitalization after MI.

Material and methods

Study population

We prospectively enrolled patients with MI, who had been
admitted to the Intensive Cardiac Care Unit (ICCU) and
underwent pPCl. Patients both with STEMI and non-ST-
-segment elevation myocardial infarction (NSTEMI) were
included in the study. Patients with cardiogenic shock,
chronic kidney failure and diabetes mellitus were excluded
from the analyses. The final study population consisted of
131 patients. These were hospitalized between December
2015 and July 2016. The study protocol was approved by
the Local Ethics Committee. Patients baseline characte-
ristics and in-hospital period were analysed according
to < 6, 2 6 days of stay, CC and NCC. CC were defined
as supraventricular arrhythmia, atrioventricular block,
acute heart failure, sudden cardiac arrest, thrombus in
the left ventricular, re-angioplasty, closing the artery. NCC
developed in 39 patients and were defined as infections
and hyperthyroidism.

Statistical analysis

Continuous variables were presented using median with
interquartile range (Q1 and Q3). For the lack of normal
distribution of data, the Mann-Whitney U test were used.

The level of statistical significance was set at < 0.05. Ca-
tegorical variables were presented as raw data and as per-
centages. The Chi® test and correction of Freeman-Halton
were used for comparing categorical variables. To evaluate
the clinical factors (demographic factors, laboratory and
imaging studies) that independently influenced the length
of hospital stay Spearman R correlations were performed.
Alinear regression model was used included variables with
p < 0.15 in univariate models to perform multivariate ana-
lysis of factors influencing hospital duration, CC and NCC
occurrence. All analyses were performed with Statistica
v. 12 (TIBCO Software Inc., USA, and Tulsa).

Results

Most patients were male (72%) and had STEMI (64%). The
median age was 62 (Q1: 55, Q3: 69). The median length
of hospitalization was 6 days (Q1: 5; Q3: 7). The group of
early discharge amounted 44 patients. Prolonged hospita-
lization was associated with older age (p < 0.0007), fasting
blood glucose (FBG) (p < 0.0027), STEMI (p < 0.0166),
anterior myocardial infarction (aMl) (p < 0.0136) and
LVEF (p < 0.0399). Patients’ baseline characteristics are
presented in Table 1.

CC occurred in 40 patients. The most common CC
was supraventricular arrhythmia (N = 11). NCC develo-
ped in 39 patients and were presented mainly as infec-
tions (N = 31). Mean length of stay was increased in pa-
tients who suffer from CC (7,5 days Q1: 7, Q3: 10 days,
p = 0.000) than NCC (7 days, Q1: 6, Q3: 9, p = 0.0001).
Both CC and NCC importantly prolonged time of hospita-
lisation (Table 1).

Table 2 presents the subgroup of patients with CC.
These patients were older (68 years, p < 0.01), had lo-
wer estimated glomerular filtration rate (€GFR 72.5 mL/
/min/1.73m? p < 0.001) and lower LVEF (45.0%, p < 0.001).
Patients were also divided depending on the presence of
NCC and presented in Table 3. Those with NCCs were ol-
der (67 years, p < 0.05) as well, had hyperglycaemia (HG)
in the first day of stay (6.9 mmol/L, p < 0.04), higher tro-
ponin level (2742.0 ng/L, p < 0.01) and lower LVEF (45%,
p < 0.0001).

Older age, admission blood glucose (ABG), FBG, oral
glucose tolerance test (OGTT) at discharge, first 24-hour
glucose mean average, eGFR, troponin level and LVEF
were correlated with prolonged hospitalisation (Table 4).
Bleeding larger than typical in 45 patients (34.35%) im-
portantly prolonged hospitalization > 6 days (p = 0.01). In
multivariate analysis the factors which were associated sig-
nificantly with longer hospitalization were: OGTT at dischar-
ge, age and LVEF (Table 5, Figure 1A, adjusted R* = 0.32).

In a multivariate analysis independent predictors of
CC were eGFR [odds ratio (OR) 0.97 (95% Cl 0.95-0.99);
p = 0.009], LVEF [OR 0.93 (0.88-0.97); p = 0.003] with
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Table 1. Baseline characteristic of patients according to the length of hospitalisation*

Variable

Age, years

Female

Hypertension

Hyperlipidaemia

History of Ml

STEMI

Anterior Ml

BMI [kg/m?]

Admission blood glucose [mmol/L]
Fasting blood glucose [mmol/L]
HoA,, [%]

eGFR [mL/min/1.73 m?]
Troponin max [ng/L]

Total cholesterol [mmol/L]
LDL-cholesterol [mmol/L]

HDL cholesterol [mmol/L]
Triglycerides [mmol/L]

LVEF [%]

Cardiac complications, N [%]
Non-cardiac complications, N [%]

N
131
37
84
99
19
84
39
131
131
131
131
131
131
131
131
131
131
131
40
39

< 6 days (N = 44)

58.5 (Q1: 54, Q3: 63)

8(21.6)
27 (32.1)
34(34.3)
9 (47.4)
22 (26.2)
7(17.9)

27.1 (Q1: 25, Q3: 30)
6.7 (Q1:6,03: 8)
5.6 (Q1: 5, Q3: 6)
5.8 (Q1: 5,Q3: 6)

83.5(Q1: 74, Q3: 101)
1761.5 (Q1: 468, Q3: 3843)

5.5(Q1:5,Q3:7)

3.5(Q1:3,Q3:5)
1.2(Q1:1.1,Q3: 1.4)

1.5(01:1,Q3: 2)

51.0 (Q1: 48, Q3: 57)

5(12.5)
5(12.8)

2 6 days (N = 87)
65.0 (Q1: 59, Q3: 71)
29 (78.4)
57 (67.9)
65 (65.7)
10 (52.6)
62 (73.8)

32(82.1)
26.7 (Q1: 25, 03: 30)
7.3(Q1:6,03:9)

6.0 (Q1:5,Q3: 7)

5.8 (Q1: 5,Q3: 6)
79 (Q1: 69, Q3: 92)

2238 (Q1: 934, Q3: 5272)

5.4 (Q1:5,Q3:6)
3.4(Q1:3,Q3:4)
1.3(Q1:1.0,0Q3: 1.5)
1.5(Q1:1,Q3: 2)
48 (Q1: 42, Q3: 55)
35 (87.5)

34 (87.2)

p value
0.0007
0.0689
0.6300
0.7400
0.1600
0.0166
0.0136
0.8150
0.0612
0.0027
0.9279
0.1188
0.0621
0.5851
0.9650
0.9572
0.8646
0.0399
0.0007
0.0001

*Median (IQ range) and N (%) are reported for continuous and categorical variables, respectively; Ml — myocardial infarction; STEMI — ST-segment elevation myocardial infarction; BMI — body mass index;
HbA,. — glycated haemoglobin; eGFR — estimated glomerular filtration rate; LDL — low-density lipoprotein; HDL — high-density lipoprotein; LVEF — left ventricular ejection fraction

Table 2. Baseline characteristic of patients with cardiac complications*

Variable

Cardiac complications

Without cardiac complica-

p value

Age [years]

Female

MI history

BMI [kg/m?]

Waist [cm]

Hips [cm]

Admission blood glucose [mmol/L]
Fasting blood glucose [mmol/L]
HbA,, [%]

Oral glucose tolerance test
at discharge [mmol/L]

eGFR [mL/min/1.73 m?]
Troponin max [ng/L]

Total cholesterol [mmol/L]
LDL-cholesterol [mmol/L]
HDL-cholesterol [mmol/L]
Triglycerides [mmol/L]
STEMI

LVEF [%]

“Median (IQ range) and N (%) are reported for continuous and categorical variables, respectively; Ml — myocardial infarction; BMI — body mass index; HbA,, — glycated haemoglobin; eGFR — estimated glome-

131
37

19
131
131
131
131
131
131
131

131
131
131
131
131
131
84

131

(N =40)

68 (Q1:57,Q3: 75)
14 (37.8)
7(36.8)

26.4 (Q1: 24, Q3: 29)

96.5 (Q1: 87, Q3: 102)

97.0 (Q1: 94, Q3: 103)
7.5(Q1:6,Q3: 8)
6.1(Q1:5,Q3:7)
5.9 (Q1: 5, Q3: 6)
9.7 (Q1:7,Q3: 12)

72.5 (Q1: 61, Q3: 84)
2509 (Q1: 991, 3: 9013)
5.4 (Q1: 4, Q3: 6)
3.4(Q1:2,Q3: 4)
1.2 (Q1: 0.9, Q3: 1.4)
1.3(Q1:1,03: 2)
26 (30.9)

45.0 (Q1: 38, Q3: 53)

tions (N =91)
61 (Q1: 55, Q3: 67)
23(62.2)
12 (63.2)

27.3 (Q1: 24, Q3: 29)
97.0 (Q1: 88, Q3: 103)
98.0 (Q1: 93, Q3: 102)

6.9 (Q1: 6, Q3: 8)
5.8 (Q1: 5, Q3: 6)
5.8 (Q1: 5, Q3: 6)
9.0 (Q1: 6,Q3: 11)

86.0 (Q1: 74, Q3: 95)
1974 (Q1: 670, Q3: 3994)
5.4 (Q1: 4, Q3: 6)
3.4(Q1:2,03: 4)
1.2 (Q1: 1.0, Q3: 1.4)
15(Q1: 1,Q3:2)
58 (69.1)

50.0 (Q1: 47, Q3: 57)

rular filtration rate; LDL — low-density lipoprotein; HDL — high-density lipoprotein; STEMI — ST-segment elevation myocardial infarction; LVEF — left ventricular ejection fraction
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Table 3. Baseline characteristic of patients with non-cardiac complications*

Variable Non-cardiac complications Without non-cardiac p value
(N =39) complications (N = 92)

Age [years] 131 67 (Q1: 57, Q3: 76) 61 (Q1: 55, Q3: 68) 0.0422
Female 37 13(35.1) 24 (64.8) 0.3900
MI history 19 4(21.1) 15 (78.9) 0.3600
BMI [kg/m?] 131 26.5 (Q1: 24, Q3: 28) 27.7 (Q1: 25, Q3: 30) 0.0554
Waist [cm] 131 97.0 (Q1: 88, Q3: 100) 97.0 (Q1: 88, Q3: 104) 0.3917
Hips [cm] 131 96.0 (Q1: 93, Q3: 100) 98.0 (Q1: 93, Q3: 103) 0.1265
Admission blood glucose [mmol/L] 131 7.6 (Q1: 6,Q3: 11) 6.9 (Q1: 6,Q3: 8) 0.1678
Fasting blood glucose [mmol/L] 131 6.2(Q1:5,Q3:7) 5.7 (Q1:5,Q3: 6) 0.1564
HbA,; [%] 131 5.9 (Q1: 5, Q3: 6) 5.8 (Q1:5,Q3: 6) 0.6169
Glucose tolerance test 131 9.7 (Q1:7,Q3: 13) 9.0 (Q1:6,Q3:11) 0.1362
at discharge [mmol/L]

First 24-hour glucose 131 6.9 (Q1:6,Q3: 8) 6.4(Q1:5,Q3:7) 0.0306
Mean average [mmol/L]

eGFR [mL/min/1.73 m?] 131 75.0 (Q1: 60, Q3: 100) 82.5(Q1:72,Q3:92) 0.2397
Troponin max [ng/L] 131 2742.0 (Q1: 1631, Q3: 6471) 1752 (Q1: 623, Q3: 3966) 0.0088
Total cholesterol [mmol/L] 131 5.0 (Q1: 4,Q3: 6) 5.5(Q1:4,Q3:6) 0.0731
LDL-cholesterol [mmol/L] 131 3.1(Q1: 2,Q3: 4) 3.6(Q1:2,Q3: 4) 0.2542
HDL-cholesterol [mmol/L] 131 1.1(Q1:1.0,Q3: 1.4) 1.2(Q1: 1.0, Q3: 1.4) 0.3948
Triglycerides [mmol/L] 131 1.1(Q1:0.7,Q3: 1.9) 15(Q1:1,Q3:2) 0.0422
STEMI 84 28(33.3) 56 (66.7) 0.2300
LVEF [%] 131 45.0 (Q1: 40, Q3: 50) 52.0 (Q1: 47,Q3:57) 0.0000

*Median (IQ range) and N (%) are reported for continuous and categorical variables, respectively; Ml — myocardial infarction; BMI — body mass index; HbA,, — glycated haemoglobin; eGFR — estimated glo-
merular filtration rate; LDL — low-density lipoprotein; HDL — high-density lipoprotein; STEMI — ST-segment elevation myocardial infarction; LVEF — left ventricular ejection fraction

Table 4. Non-parametric correlations of variables influencing the

time of hospitalisation

Table 5. A multivariate model predicting the length of hospitaliza-
tions (adjusted R* = 0.32)

coefficient regression
Age [years] 0.471 0.000 coefficient (8)
2
BMI [kg/m?] -0.085 0.332 Intercept 59229
Waist [em] 0016 0852 Oral glucose tole-  0.0983 00423  0.1561
Hips [cm] 0.051 0.565 rance test at dis-
Admission blood glucose [mmol/L] 0.232 0.008 charge [mmol/I]
Fasting blood glucose [mmol/L] 0.245 0.005 LVEF [%] -0.0955 <0.0001  -0.3225
Oral glucose tolerance test 0.232 0.008 Age [years] 0.0711 <0.0001 0.3210
at discharge [mmol/L] LVEF — left ventricular ejection fraction
First 24 hour glucose mean average 0.284 0.001
eGFR [ml/min/1.73 m?] -0.270 0.002 AUC 0.735 (95% Cl 0.64-0.82) with specificity 76%, sens-
LVEF [%] -0.362 0.000 itivity 60%, negative predictive value (NPV) 81% and posi-
. o o I ,

Troponin max [ng/L] 0.241 0.006 t|Ye predlclztlve value .(PPV) 52% (F|gu.re 1B). More p_aUents
i B " G s with multivascular disease (MVD) didn’t have CC in com-

(ref.: 3.0-5.0) [mmol/L] 0. : parison with patients without MVD (p = 0.03). Both non-
LDL (counted) [mmol/L] 0.009 0.918 -critical stenosis in the coronary arteries and two vessel
HDL [mmol/L] 0.026 0.772 coronary disease didn’t have important influence on CC
TG [mmol/L] -0.124 0.160 development (p = 0.008; p = 0.008). Critical stenosis in
HbA,, [%] 0.063 0.473 non-intervention vessel (p = 0.07), single-vessel disease

MI — myocardial infarction; eGFR — estimated glomerular filtration rate; LVEF — left ventricular
ejection fraction; TC — total cholesterol; LDL — low-density lipoprotein; HDL — high-density lipopro-

tein; TG — triglycerides; HbA,, — glycated haemoglobin

(p =0.95), qualification to second percutaneous angiopla-
sty during next hospitalization (p = 0.77), completeness of
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Figure 1. Multivariate models: A. Prediction of hospital stay duration; B. Receiver operating characteristic (ROC) curve for CC. The area under
the curve (AUC) 0.735 — 95% confidence interval (Cl) (0.645-0.82). The cut-off point is the probability assessed as 31% and higher; C. ROC
curve for on-cardiac. The area under the curve (AUC) 0.792 — 95% CI (0.712-0.872). The cut-off point is the probability assessed as 18%
and higher; D. ROC curve for a hospital stay at least 6 days. The area under the curve (AUC) 0.79 — 95% CI (0.71-0.87). The cut-off point

is the probability assessed as 60% and higher

revascularization (p = 0.28) remained without influence on
CC occurence in statistical analysis.

Factors influencing occurrence of NCC were hyperli-
pidaemia [OR 0.33 (95% CI 0.13-0.84); p = 0.021], and
LVEF [OR 0.93 (95% Cl 0.88-0.98); p = 0.004] with AUC
0.792 (95% ClI 0.71-0.87) with specificity 55% and sens-
itivity 90%, NPV 92.7% and PPV 46%. Figure 1C presents
ROC curves for model predicting NCC.

Non-critical stenosis in coronary arteries (p = 0.15), sin-
gle vessel disease (p = 0.57), two vessel disease (p = 0.15),
multivascular disease (p = 0.84), critical disease in non-
-intervention vessel (p = 0.55), qualification to coronary
artery bypass surgery (CABG) (p = 0.38), qualification to
second pPCl (p = 0.18), completeness of revascularization
(p = 0.93) didn’t have statistical influence in NCC.

The factors influencing hospital stay at least 6 days long
were: age [OR 1.09 (95% Cl 1.04-1.14); p = 0.000], and
hip circumference [OR 1.09 (95% Cl 1.02-1.17); p=0.014]
with AUC 0.792 (95% Cl 0.71-0.87) with specificity 71%
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and sensitivity 79%, NPV of 63% and PPV of 84%. Figure 1D
present ROC curves for the model predicting hospitalisa-
tion of at least 6 days.

Non-critical stenosis in coronary arteries (p = 0.57),
single-vessel disease (p = 0.06), two-vessel disease
(p = 0.58), multivascular disease (p = 0.75), critical
disease in non-intervention vessel (p = 0.15) didn’t pro-
long time of hospitalization > 6 days. However, in the mul-
tifactorial analysis by step method multivascular disease
appeared to be an essential factor prolonging hospitali-
zation > 6 days (p = 0.01). Moreover, patients, who didn’t
have completed revascularization stayed at hospital
> 6 days (p = 0.01). 60.31% of patients who haven’t been
qualified to second angioplasty required prolonged hospi-
talization > 6 days (p = 0.0015). Only 16.79% of patients
needed second angioplasty which was undergone on the
second admission to the Unit. 6.11% of them (8 patients)
needed prolonged hospitalization > 6 days. More patients
— 14 (10.68%) — were discharged before 6 days, but the
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time reduction was about 1 day (median 5 days vs. 6 days;
p = 0.028).

Bleeding larger than typical in 45 patients (34.35%)
importantly prolonged time of hospitalization > 6 days
(p=10.01).

Discussion

The authors’ data showed that factors: age, STEMI, aMl and
LVEF are those, which cause longer hospitalization with at
least 6 days of stay. Those factors present themselves as
predictors of longer hospitalisation in other publications
as well but in different constellations. Also, the definition
of longer hospitalisation differs from the one presented by
the authors. One of the manuscripts was written by Vavalle
et al. [3], who presented that older age, in patients with
NSTEMI, was strongly associated with length of stay over
4 days. Another manuscript written by Farhana Ahmed,
who observed that aMl had significant influence in major
adverse cardiac outcomes after primary PCI [4]. Wegiel et
al. [2] similarly to the findings of this study, revealed that
patients age, LVEF, STEMI and multivascular disease were
independent predictors of longer hospital stay but the
threshold was at least 8 days.

Apart from already mentioned features, one of parti-
cularly worth attention is HG, measured in different time
points. This factor also had an impact on hospitalization
time in this study, predominantly: ABG, FBG and OGTT
at discharge. There is no consensus about the defini-
tion of acute HG for patients with acute myocardial in-
farction. In most recent studies, levels of blood glucose
from 180-198 mg/dL have been used to define acute
HG [5]. Little is known about the influence of HG on pro-
longed hospitalization time in patients with myocardial
infarction. Available data which presented levels of ABG
as a predictor for only long term prognosis does not re-
fer to the hospitalisation time [6]. Moustafa et al. [7]
showed that higher levels of ABG were associated with
earlier short-term mortality and more severe multi-ves-
sel coronary lesion in non-diabetic patients with STEMI.
The mechanism of shorter survival in abovementioned
studies including deviations in HG, measured in diffe-
rent time points is unknown. One of the hypothesis is
the acute stress HG development or long-term metabolic
control before the event [7]. It was also discovered that
acute HG in patients without known diabetes mellitus
was independently associated with larger infarct size
[7]. Zhen-Xuan Hao meta-analysis also demonstrated
that impaired ABG may be an effective prognostic mar-
ker for significantly increased risk of early death in non-
-diabetic patients with STEMI [8]. Furthermore, Foo et
al. presented a near-linear relationship between higher
ABG levels and higher rates of left ventricular failure [9].

Not only ABG in patients without diabetes in Ml predict
mortality, but also fasting blood glucose (FBG) does as
well. Aronson et al. [10] revealed FBG is a simple tool for
predicting long term mortality in the subjects. Verges et
al. [11] demonstrated that impaired FBG levels (between
110-126 mg/dL) were an important predictor for the on-
set of severe congestive heart failure after Ml and cardio-
vascular mortality in 30 days.

Moreover, the GAMI trial (Ryden L.) proved that in pa-
tients with acute Ml and abnormal oral glucose tolerance
test (OGTT) compared with normal OGTT at discharge, the
composite of death, reinfarction, stroke and severe heart
failure at 2.8 years were higher [12]. Bartnik et al. [13]
the same as Ryden L. evaluated that abnormal OGTT was
associated with four times higher risk for the composite of
cardiovascular death, re-infarction or severe heart failure
during a median follow-up time of 34 months.

In most studies assessing CC in their group in terms
of predictors of longer hospital stay describe them as car-
diogenic shock, arrhythmias and conduction disorders, pe-
ricarditis, mechanical complications: left ventricular free
wall rupture, ventricular septal rupture, papillary muscle
rupture [14]. In contrast with abovementioned description,
Cosby et al. [15] in 1976 presented a different characteri-
sation of CC as major CC (abnormalities of wall movement
and pump failure, dysrhythmias, congestive heart failure,
angina pectoris) and minor CC (post-myocardial infarction
pain, shoulder-hand syndrome and functional states like
depression, anxiety) of MI. A great number of publications
concern the mechanical complication of the heart [16]. Lit-
tle is known about other types of CC and its influence on
the time of hospitalization.

The aim of this study was also to examine what fea-
tures have an impact on CC and how CC prolong the time
of hospitalization. In the presented study, the authors di-
scovered that CC more often appeared in older patients.
The subjects had also reduced eGFR and lower LVEF. On
the other hand, the authors have included in the study
patients who presented NCC (infections, hyperthyroi-
dism) as well. Those patients were in more advanced
age, but similarly to these with CC, they had HG manife-
sted by the elevated level of first 24 hours mean avera-
ge glycaemia, increased level of troponin and reduced
LVEF. Additionally, this study revealed that lower eGFR
and LVEF predict CC in MI. For NCC it was lower LVEF
and hyperlipidaemia. Further studies are necessary to
confirm these findings.

In this research, it was also found that older age, grea-
ter hip size, aMl and glycoprotein IIb/Illa inhibitors admini-
stration were independent determinants of at least 6 days
in-hospital stay. In the multivariate analysis performed by
step method also multivascular disease appeared to be an
essential factor prolonged hospitalization > 6 days.
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Wegiel et al. [2] presented different NCC and CC fac-
tors prolonging hospital stay than in this study. He revealed
in a logistic regression analysis that patients’ age, LVEF,
STEMI and the presence of multivascular disease (similar
to the presented findings) were independent predictors of
longer hospital stay of at least 8 days [2]. In this study pa-
tients who were not qualified to second percutaneous an-
gioplasty required to prolong hospitalization. Next angjo-
plasty was undergone at the second hospitalization after at
least 14 days, thus it did not prolong second hospital stay.
Such a procedure was driven by the financial statement.
Unique situations provoke earlier angioplasty. These were
permanent chest pain after pPCl, persistent atrioventricu-
lar block or ventricular arrhythmia. Patients without symp-
toms were qualified to second treatment during the next
hospitalization.

Length of hospital stay following acute MI has ste-
adily decreased both due to improve treatments and
cost considerations [17]. Longer hospitalization is as-
sociated with higher cost burden [18]. Identifying pa-
tients with low-risk STEMI using PAMI Il scale is chal-
lenging [18] but may reduce final expenses. There are
a few different risk scores that indicate whether early
discharge following STEMI is possible and safe. One of
them is Controlled Abciximab and Device Investigation
to Lower Late Angioplasty Complication (CADILLAC) risk
score [19] or Zwolle risk score [20]. Both proved that lo-
wer-risk patients can be safely discharged within 72 ho-
urs of admission [19, 20].

The PAMI investigators also assessed that low-risk
group of patients with STEMI who underwent a suc-
cessful pPCl (< 3 high-risk clinical features) could be
safely discharged within 72 hours [21]. However, pa-
tients with angiographic failure or over 2 high-risk cli-
nical features had a higher possibility of major adverse
cardiac events and might demand longer hospitalization
[21]. Over the years the median length of hospital stay
(LOS) became shorter. In 1985, 1990, 1995, 2001 LOS
ranged from 9, 8, 6, 4 days, respectively [17]. But in
this study, despite recommendations, only 44/131 pa-
tients have been discharged before 6 days. Probably
one of the reasons were lack of early access to cardiac
rehabilitation (CR) in the authors’ hospital. Patients
had to wait a long time to start the training rehabilita-
tion program in different Unit, regardless of stationary
or ambulatory CR. In this situation there was too much
risk, caused by stress connected with lack of further
control, to think of early discharge. On the other hand,
longer hospitalization was associated with better spot
and care of patients and was oriented toward preventing

and quick diagnosing early complications. To compare,
Quinn et al. claimed current median time from hospital
discharge to enrolment in outpatient cardiac rehabilita-
tion was 35 days (10 days — early, 35 days — standard)
[22]. There is no data about the time of enrolment in
CRin the study’s subjects as well as the number of pa-
tients attended cardiac CR.

Currently, the authors have coordinated specialist care
(KOS) program and thanks to this, patients have easier ac-
cess to visit a cardiologist by cardiology clinic or participate
in CR. During the study, such a program hasn'’t existed. Po-
ssibly, thus only 44 patients were discharged before 6 days
of hospitalization. Further study is necessary to examine
if the length of hospitalization becomes shorter after the
appearance of KOS programme.

So far, data have presented that only a small group
of patients in the low-risk were early discharged within
72 hours [23]. In a study by Kotowycz et al. [24], this was
28% for low-risk patients. It is expected to follow the re-
commendations in connection with early CR which reduces
overall and cardiovascular mortality [25].

Conclusions

In practice, the real-time of hospitalisation patients ad-
mitted due to Ml is longer than presented in guidelines.
The factors that are associated with are not only patient’s
age, LVEF, multivascular disease, but also events like the
elevated level of HG on admission and its fasting levels.
Monitoring those factors may help select high-risk morta-
lity patients but still, other factors may be of importance
as constructed models predict only 32% of outcomes. To
reduce stress and anxiety connected with early discharge
after Ml it is worth to arrange an early appointment on CR
to ensure safety.
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Streszczenie

Wstep. Przedtuzony czas hospitalizacji po zawale serca (Ml) skutkuje dodatkowymi kosztami. W opisanym badaniu oce-
niono czynniki wydtuzajace czas hospitalizacji po przyjeciu do szpitala z powodu MI. Do powikian, ktore takze wptywaja
na diuzszy okres hospitalizacji, naleza zaréwno kardiologiczne (CC), jak i niekardiologiczne (NCC); poddano je analizie.

Materiat i metody. Prospektywnie zakwalifikowano 131 pacjentéw z Ml leczonych pierwotng przezskorng angioplastyka.
Zebrano nastepujgce dane: demograficzne, antropomorficzne, rodzaj zawatu, 12-odprowadzeniowe badanie elektrokar-
diograficzne, echokardiograficzne, standardowe badania laboratoryjne, wiaczajgc oznaczenie glukozy przy przyjeciu,
glukoze na czczo, doustny test tolerancji glukozy (OGTT) przy wypisaniu, a takze filtracje ktebuszkowa oraz parametry lipi-
dowe. Czas hospitalizacji wynosit ponizej 6 dni lub dtuzej, natomiast analizie poddano powiktania zaréwno CC, jak i NCC.

Wyniki. Sredni wiek pacjentéw wynosit 62 + 10,9 roku, 71,8% stanowili mezczyzni. Do czynnikéw, ktére znaczaco
korelowaty z dtuzszym czasem hospitalizacji, zaliczono: starszy wiek (R = 0,47; p = 0,001), wyzsze stezenie glukozy
na czczo (R = 0,25; p = 0,027), obnizona frakcje wyrzutowg lewej komory (LVEF) (R = -0,36; p = 0,04), wystepowanie
zawatu serca z uniesieniem odcinka ST (p = 0,0166), obecnosé powiktan CC (p = 0,0007) i NCC (p = 0,0001). Wiek,
wysokie stezenie glukozy w OGTT przy wypisaniu oraz LVEF pozostawaty znaczgce w wieloczynnikowym modelu
stuzacym przewidywaniu czasu hospitalizacji (R* = 0,32). Do czynnikéw stuzacych przewidywaniu czasu hospitalizacji
ponad 6 dni w modelu wieloczynnikowym nalezaty: starszy wiek (p = 0,000), obwod w biodrach (p = 0,014), przednia
Sciana Ml (p = 0,026), zastosowanie inhibitora glikoprotein llb/Illa (p = 0,022) z polem powierzchni pod krzywa (ROC):
0,792 (95-proc. przedziat ufnosci [Cl] 0,71-0,87) ze specyficznoScia 71% i czutoScig 79%. Czynnikami wptywajacymi
na wystepowanie powiktan CC w wieloczynnikowym modelu byty szacowany wspotczynnik filtracji ktebuszkowej (eGFR)
(p = 0,009), LVEF (p = 0,003) z ROC 0,735 (95% Cl 0,65-0,82) ze specyficznoscig 76% i czutoScig 60%. Do czyn-
nikow wptywajgcych na wystapienie NCC nalezaty: hiperlipidemia (p = 0,021) i LVEF (p = 0,004) z ROC 0,792 (95% Cl
0,71-0,87) ze specyficznoscig 55% i czutoscig 90%.

Whioski. WartoS¢ LVEF, wiek oraz stezenie glukozy znaczaco przedtuzaja czas hospitalizacji. Gtéwnym czynnikiem
zwigzanym ze zwiekszonym ryzykiem wystapienia zarowno CC, jak i NCC byta LVEF.

Stowa kluczowe: zawat serca (Ml), czas hospitalizacji, powikfania
Folia Cardiologica 2020; 15, 6: 398-406
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Heart failure with preserved ejection fraction:
the challenge for modern cardiology

Niewydolno$¢ serca z zachowang frakcjg wyrzutowg
— wyzwanie dla wspotczesnej kardiologii

Agnieszka Komorowska, Matgorzata Lelonek
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Abstract

Heart failure with preserved ejection fraction (HFpEF) is a heterogeneous disease with multifactorial mechanisms of
development. More than half cases of heart failure are diagnosed as HFpEF. Because of aging of society, the number
of cases will increase. The following article presents the current knowledge about HFpEF.

Key words: heart failure with preserved ejection fraction, HFpEF

Introduction

It is estimated that 1-2% of adult population in the deve-
loped countries suffers from heart failure. Over a half of
those cases comprise heart failure with preserved ejection
fraction (HFpEF). The number of patients suffering from
this condition will continue to increase, as aging of the
population and sedimentary lifestyle lead to increased
prevalence of civilization diseases. It is estimated that
HFpEF may affect as much as 5% of the population over
the age of 60 [1]. Moreover, due to diagnostic difficulties
and numerous comorbidities, which may modify the course
and symptoms of heart failure, as well as variable access
to specialist healthcare, the prevalence of HFpEF may be
significantly underestimated, especially in the older groups
of patients [2].

Diagnosis of HFpEF

HFpEF usually affects older people, more often women, with
comorbidities, such as arterial hypertension, atrial fibrilla-
tion (AF), metabolic syndrome (obesity, type 2 diabetes),

Folia Cardiologica 2020; 15, 6: 407-412

chronic kidney disease, anemia, sleep disorders (e.g., sleep

apnea) or chronic obstructive pulmonary disease (COPD).

Identification of patients and establishing the diagnosis

of HFpEF remains difficult. Currently, echocardiography

is they key investigation to confirm HFpEF, although the
number and the types of coexisting disorders could signi-
ficantly influence the degree of progression and course of
the disease, thus response to treatment. According to the

European Society of Cardiology (ESC) guidelines [3], the

following criteria are required for the diagnosis of HFpEF:

— presence of signs and/or symptoms of heart failure
(HF);

— preserved systolic function of the left ventricle [left ven-
tricular ejection fraction (LVEF) > 50%];

— elevated levels of natriuretic peptides [B-type natriure-
tic peptide (BNP) > 35 pg/mL and/or N-terminal pro-B-
-type natriuretic peptide (NT-proBNP) > 125 pg/mL] and

— atleast one additional criterion — presence of structural
heart disease (left atrial enlargement or hypertrophy of
the left ventricle) or diastolic dysfunction.

All of the above criteria must be met in order to estab-
lish the diagnosis.
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Additional diagnostic modalities, i.a. magnetic resonan-
ce imaging (MRI), are necessary in certain groups of pa-
tients in order to exclude specific disorders, such as storage
diseases (Fabry’s disease), hemochromatosis, or amyloido-
sis, which may require completely different management.

Therefore, the diagnostic process in HFpEF is much
more complex in comparison to heart failure with reduced
ejection fraction. In 2019, HFA-PEFF diagnostic algorithm
[1] (Table 1) was developed, highlighting certain imperfec-
tions of the model proposed by the 2016 ESC guidelines,
which underestimated the number of patients. A publica-
tion by Pieske et al. [1] presents the new HFA-PEFF al-
gorithm and extensively discusses numerous diagnostic
criteria that aid in proper identification of patients with
HFpEF at the level of primary care physician, internist,
cardiologist, or an HF specialist. Particular emphasis was
put on the risk of missing the diagnosis of HFpEF when
applying the 2016 classification to patients who do not
fulfill all of the ESC criteria, e.g., mildly symptomatic, pa-
tients with unspecific symptoms (e.g., dyspnea with coe-
xisting COPD) or with low natriuretic peptide levels (e.g.,
obese individuals).

Patients with HFpEF constitute a heterogeneous group
of patients representing diverse pathophysiology leading to
the development of heart failure and, in consequence, with

Table 1. HFA-PEFF diagnostic algorithm (based on [1])

P Pre-test assessment Primary care physician
(GP, internist)
E Echocardiography Cardiologist
and natriuretic pepti-
de levels
F Functional echocar- Cardiologist, HF specialist
diography and hemo-
dynamic
F2 ‘Find’ Cardiologist
Look for etiology

varying expression of individual components of the diagno-
stic process. It should not be forgotten that the diagnosis
of HFpEF is based on the presence of symptoms — prolon-
ged activation of compensatory mechanisms is possible
in this disease with subsequent sudden severe manife-
station of acute HF symptoms as a result of imbalance of
bodily homeostasis. Moreover, heart failure is a dynamic
entity that changes over time and failure to meet the ESC
criteria at this point in time does not mean that they were
not present at a different stage of the disease or will not
be present in the future (e.g., use of diuretics may dimi-
nish the symptoms of fluid overload, reducing the signs
and symptoms of heart failure and leading to alteration of
echocardiographic parameters).

Therefore, the HFA-PEFF diagnostic algorithm, which is
based on the analysis of multiple factors and determination
of the probability of diagnosis (with possible implementa-
tion of additional tests in selected groups of patients), se-
ems to be superior to the scheme based on fulfilling the
strict criteria specified in the 2016 ESC guidelines.

In 2018 Reddy et al. [4] suggested a simple screening
tool for patients with dyspnea, which utilized the most
common features coexisting with HFpEF — the H,FPEF
scale (Table 2). It is a scoring scale that takes into con-
sideration the following variables: obesity, hypertension,

Symptoms # signs
Comorbidities/risk factors
Standard laboratory tests + natriuretic peptides (if available)
Resting ECG
6-minute walk test/spiroergometry

Standard echocardiography

Specialist echocardiographic assessment and natriuretic peptide
levels taking into consideration cut-off values for coexisting atrial

fibrillation — diagnosis is certain if 5-6 pts are obtained

Natriuretic peptides (if not done in step P)

In patients with insufficient basis to establish the diagnosis of HF

in previous steps (2-4 pts in step E)

Functional echocardiography (increased E/e’, TR)
Invasive assessment (PCWP, LVEDP) — at rest, on exertion

PET
MRI
Endomyocardial biopsy
SPECT

Genetic testing

Other laboratory investigations to diagnose the etiology of heart failure

GP — general practictiner; ECG — electrocardiography; HF — heart failure; E/e’ — the ratio of the early diastolic transmitral flow velocity [E] and early diastolic mitral annual velocity [e']; TR — tricuspid
regurgitation; PCWP — pulmonary capillary wedge pressure; LVEDP — left ventricular end-diastolic pressure; PET — positron emission tomography MRI — magnetic resonance imaging; SPECT — single-photon

emission computed tomography
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Figure 2. H,FPEF diagnostic algorithm (based on [4])

Clinical variable Criteria Points
H, Heavy Obesity BMI > 30 kg/m’ 2
Hypertensive Arterial hypertension > 2 hypotensive medication 1
F Atrial fibrillation Atrial fibrillation Paroxysmal or permanent 3
P Pulmonary hypertension Pulmonary hypertension PASP > 35 mm Hg 1
E Elderly Elderly Age > 60 years 1
F Filling pressure Filling pressure E/e’>9 1

BMI — body mass index; PASP — pulmonary artery systolic pressure; E/e’ — the ratio of the early diastolic transmitral flow velocity [E] and early diastolic mitral annual velocity [e']

atrial fibrillation, pulmonary hypertension, age over 60,
and filling pressure.

Scoring 0-1 pts on the above-described scale makes
the diagnosis of HFpEF unlikely, while 6 points or more give
90-95% probability that the diagnosis of HFpEF is correct.
Importantly, the scale was created based on a retrospec-
tive analysis of over 400 patients with dyspnea, who have
undergone hemodynamic testing to determine whether the
etiology of dyspnea was cardiogenic (HF) or non-cardiogenic.

In this scale the presence of an arrhythmia, such as
atrial fibrillation, as a single factor is associated with 3 po-
ints, increasing the likelihood of diagnosis of HFpEF to
50-55%.

Pathophysiology of HFpEF

A lot has also changed with regard to our understanding

of pathophysiology leading to the development of HFpEF,

which may lead to the development of successful therapies.

Currently, we distinguish the following hemodynamic and

cellular processes in the pathophysiology of HFpEF [5]:

— diastolic dysfunction and left atrial enlargement;

— pulmonary hypertension and right-sided heart failure;

— fluid overload;

— systematic microvascular inflammation/systemic
inflammatory reaction;

— abnormal cardiomyocyte metabolism;

— fibrosis of extravascular compartments.

These processes do not occur in isolation, but often
coexist or one leads to another. Importantly, they affect
the entire myocardium.

Diastolic dysfunction (manifesting as incomplete car-
diac relaxation and increased passive stiffness of heart
walls) and enlargement of the left atrium were the first pro-
cesses to be described in literature as leading to the deve-
lopment of HFpEF. Arterial hypertension (a disease often
coexisting in the HFpEF population) was thought to be the
cause of those changes. Increased arterial wall stiffness
leads to an increase in the left ventricular filling pressure
in the presence of a relatively normal function of the mitral

valve, which in turn increases pressure in the left atrium
(in practice, it is equal to the end-diastolic left ventricular
pressure), resulting in enlargement and remodeling of the
left atrium. As the disease progresses, elevated left atrial
pressure leads to the development of pulmonary hyper-
tension and, in consequence, damage to the “right heart”.
Moreover, we observe pulmonary changes manifesting as
areduction in the gas exchange surface and impaired lung
function as a result of remodeling of pulmonary vessels
(i.a. intimal thickening).

In the initial phase, increased pressures in heart
chambers occur mainly during exertion — at this stage
the disease is usually mildly symptomatic. As it progres-
ses over time, eventually it leads to persistently elevated
pressures and presence of symptoms at rest or with rela-
tively little exertion.

Fluid overload, which may be caused by coexisting
diseases (e.g., kidney disease, tendency to retain fluids
as a result of excessive salt consumption), may lead to
right ventricular overload (dilatation) or be a factor contri-
buting to increase in filling pressures, resulting in disease
progression (described above). At the moment, only this
mechanism appears to be effectively managed in patients
with HFpEF through administration of diuretics. It should be
noted, however, that these agents only reduce symptoms,
but do not affect survival.

Other than the hemodynamic processes leading to he-
art dysfunction described above, one should also mention
the processes taking place at a cellular level.

Systemic inflammatory reaction theory, although
needing further studies, seems very probable and expla-
ins the observed global myocardial dysfunction, as well
as elevated levels of inflammatory markers in the HFpEF
population. More importantly, most disorders coexisting
in HFpEF population are associated with increased pro-
duction of inflammatory factors (e.g., diabetes, obesity,
chronic kidney disease), resulting in inflammatory dama-
ge to the vessels and subsequent reduction in nitric oxi-
de (NO) bioavailability, decreased cyclic guanosine mono-
phosphate (cGMP) levels and alternative phosphorylation
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of titin — a protein responsible for contraction of sarcome-
res. Moreover, there are changes that take place within
myocardial cells and switching to less favorable metabolic
pathways manifesting through i.a., changes in the structu-
re of cardiac mitochondria, anaerobic glycolysis leading to
increased production of lactic acid and elevated intracellu-
lar calcium levels, which affects the strength of myocardial
cell contraction. In the context of augmented inflammatory
response, we observe increased production of collagen and
more pronounced connective tissue fibrosis, which leads
to further impairment of diastolic function.

Prognosis and treatment of HFpEF

For many years, the contribution of HFpEF to morbidity and
mortality has been underestimated. It seemed that in the
view of theoretically less pronounced cardiac dysfunction
e.g., in echocardiographic assessment, it poses less of
a danger than HFrEF. Now we know that this is not the
case. An analysis of the OPTIMIZE-HF registry [6] showed
an equally high risk of death or rehospitalization in patients
with HFpEF and heart failure with reduced ejection fraction
(HFYrEF). In a study by Sartipy [7] nearly half of patients with
HFpEF died during the follow-up period (2.9 years). Annu-
al mortality ranges from 10 and 30%, of which 50-60%
constitute deaths of cardiovascular causes [8]. However, it
means that nearly half of all deaths is due to extracardiac
causes, possibly associated with comorbidities, age, etc.
Perhaps this diversity with regard to the mechanism of
death is related to the lack of treatment of HFpEF, which
could undoubtedly prolong survival, as with HFrEF.
According to the ESC guidelines [3] the only group of
agents with proven efficacy in HFpEF-symptom reduction
— are diuretics (class IB). Screening toward concomitant
diseases and their treatment in accordance with the cur-
rent therapeutic standards is recommended in all patients.
Randomized clinical trials with angiotensin-converting en-
zyme inhibitor (ACE-l)/angiotensin receptor blocker (ARB)
failed to demonstrate their impact on improved survival in
patients with HFpEF. Although a trend towards reduction
of the number of hospitalizations due to HF was observed
in the CHARM study, studies with irbesartan (I-PRESERVE)
did not yield similar results [9]. One of the trials [10]
showed a reduction in the incidence of AF among patients
with HFpEF who were taking statins, which is in line with
the theory of systemic reaction and anti-inflammatory ef-
fects of those agents. Hopes are also associated with the
use of sodium-glucose co-transporter-2 (SGLT2) inhibitors
because their pleiotropic action might potentially involve
blood pressure reduction (through osmotic diuresis) as
well as modification of abnormal intracellular metabolism
(switching to beta-oxidation of fatty acids). Following a post-
-hoc analysis of the results of TOPCAT trial [11] it has been
established that in the American population the use of

spironolactone in patients with HFpEF (LVEF > 45%) can
be beneficial with respect to the reduction in the number of
deaths of cardiovascular causes and hospitalizations due
to heart failure. Results of this analysis changed the AHA
recommendations for the use of spironolactone to reduce
hospitalizations [12] and were included in the 2019 expert
consensus of the Heart Failure Association of the ESC [13].

Although the results of PARAGON-HF trial [14] did not
indicate significant reduction in hospitalizations or deaths
for sacubitril/valsartan (vs. valsartan) in the general po-
pulation of patients with HFpEF, it has been demonstrated
that certain subpopulations might benefit from treatment
with ARNI — patients with LVEF 45-57% as well as women.
Treatment benefit was observed in patients with primarily
impaired ejection fraction (i.e., LVEF < 60%), while in the
group with low EF reduction in the risk of cardiovascular
death which was less pronounced; however, reduced risk
of hospitalization due to HF exacerbation was noted in both
groups. Moreover, greater benefit was seen in women (re-
duced number of hospitalizations due to HF) even with high-
er LVEF values [15]. At present it is not known whether this
is due to different drug pharmacokinetics depending on sex
or a “statistical anomaly” [16]. Lack of effective, survival-
-prolonging treatment and the results of randomized clinical
studies showing that certain populations benefit from thera-
py more than other may in the future lead to personalization
of pharmacotherapy. Presently, management of patients
with HFpEF is focused on the treatment of comorbidities.
It is not an easy task, as many patients with HFpEF suf-
fer from at least several coexisting disorders — nearly half
of them have five or more comorbidities [17]. Trials SHEP
(Systolic Hypertension in the Elderly), HYVET (Hypertension
in the Very Elderly Trial), and SPRINT (Systolic Blood Pres-
sure Intervention Trial) demonstrated a reduced risk of HF
in patients with well-controlled hypertension [18]. Taking
into consideration the proinflammatory effect of diabetes
and the risk of development of diabetic cardiomyopathy,
proper management of this disease seems particularly im-
portant for therapy and prevention of HF. Particular hopes,
especially after the results of the EMPAREG-OUTCOME trial,
are associated with SGLT2 inhibitors.

Patients with heart failure and atrial fibrillation should
receive anticoagulation after proper assessment of indica-
tions for such a therapy using standard scoring systems.
In a population of HFpEF non-pharmacological methods
aimed at body mass reduction, decreasing salt intake and
improvement of overall fithess seem particularly important.
Kitzman et al. [18] demonstrated that physical exercise
and reduction of body weight through caloric restriction
improve physical fithess and the effects are additive when
both methods are used. Such interventions are of particu-
lar significance in view of the fact that as much as 85% of
patients with HFpEF suffer from metabolic syndrome [8]
and certain underestimation of the incidence of HFpEF is
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Table 3. ABCDE treatment scheme (based on [19])

A
B
C
D
E

Avoid tachycardia Avoid tachycardia

Blood pressure control Control blood pressure

Comorbidities Treat coexisting diseases
Diuretics Use diuretics if necessary

Exercise training Encourage physical activity

possible due to reduced levels of natriuretic peptides in
obese individuals.

Management of patients with HFpEF can be summa-

rized as ABCDE (Table 3) [19].

Streszczenie

Conclusion

HFpEF poses a great challenge to contemporary cardiology.
This is a multifactorial disease with great impact on morta-
lity and quality of life. It encompasses a very heterogenous
group and its diagnosis is based on a combination of symp-
toms and results of additional investigations.

Presently, there is no effective treatment for this

disease, although numerous predefined clinical trials ai-
med at this population of patients are underway.
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NiewydolnoS¢ serca z zachowang frakcja wyrzutowa (HFpEF) to heterogenna jednostka chorobowa, u podtoza rozwoju
ktorej jest wiele r6znorodnych mechanizmow. Szacuje sie, ze ponad potowe przypadkéw niewydolnoSci serca stanowi
HFpEF, a w zwiazku ze starzeniem sie spoteczenstwa liczba chorych bedzie sie zwiekszata. W ponizszym artykule przed-

stawiono aktualny stan wiedzy dotyczacej HFpEF.

Stowa kluczowe: niewydolnosé serca z zachowang frakcja wyrzutowa, HFpEF
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Streszczenie

Niewydolnos¢ serca z zachowang frakcja wyrzutowg (HFpEF) to heterogenna jednostka chorobowa, u podtoza rozwoju
ktorej jest wiele r6znorodnych mechanizmow. Szacuje sie, ze ponad potowe przypadkéw niewydolnosci serca stanowi
HFpEF, a w zwiazku ze starzeniem sie spoteczenstwa liczba chorych bedzie sie zwiekszata. W ponizszym artykule przed-

stawiono aktualny stan wiedzy dotyczacej HFpEF.

Stowa kluczowe: niewydolnosé serca z zachowang frakcjg wyrzutowa, HFpEF

Wstep

Szacuje sie, ze obecnie 1-2% dorostej populacji w krajach
rozwinietych choruje na niewydolnos¢ serca. Ponad potowa
z tych przypadkdéw to niewydolno$é serca z zachowang
frakcja wyrzutowg (HFpEF, heart failure with preserved
ejection fraction). Z uwagi na starzenie sie spoteczefnstwa
oraz siedzacy tryb zycia prowadzacy do zwiekszonej czestos-
ci wystepowania choréb cywilizacyjnych, liczba pacjentow
z tym schorzeniem bedzie wzrastac. Szacuje sie, ze HFpEF
u 0s6b powyzej 60. roku zycia dotyczy okoto 5% populacji
[1]. Ponadto, ze wzgledu na trudno$ci diagnostyczne
i liczne choroby wspdtistniejgce, ktore moga modyfikowaé
przebieg i objawy niewydolnoSci serca oraz rézny dostep
do specjalistycznej opieki medycznej, mozliwe jest znaczne
niedoszacowanie przypadkow HFpEF, zwtaszcza w starszych
grupach chorych [2].

Diagnhostyka HFpEF

Na HFpEF chorujg zwykle osoby starsze, czeSciej kobiety,
obcigzone licznymi chorobami towarzyszacymi, miedzy in-
nymi nadcisnieniem tetniczym, migotaniem przedsionkéw

Folia Cardiologica 2020; 15, 6: 413-418

(AF, atrial fibrillation), zespotem metabolicznym (otytoScia,
cukrzycy typu 2), przewlekta choroba nerek, niedokrwistos-
cia, zaburzeniami snu (np. bezdechem Srédsennym) czy
przewlektg obturacyjng choroba ptuc (COPD, chronic obstruc-
tive pulmonary disease). Istotnym problemem pozostaje
identyfikacja pacjenta z HFpEF i postawienie prawidtowej
diagnozy. Obecnie kluczowe przy wiasciwym rozpoznaniu
HFpEF pozostaje badanie echokardiograficzne, jakkolwiek
liczba i rodzaj chorob wspotistniejacych moga istotnie
modyfikowaé stopien rozwoju i przebieg HFpEF, a w konse-
kwencji odpowiedZ na leczenie. Wedtug wytycznych Europej-
skiego Towarzystwa Kardiologicznego (ESC, European Society
of Cardiology) [3] do rozpoznania HFpEF wymagane sa:

— obecnosé objawdw podmiotowych i/lub przedmiotowych
niewydolnosci serca (HF, heart failure);

— zachowana funkcja skurczowa lewej komory (frakcja
wyrzutowa lewej komory [LVEF, left ventricle ejection
fraction] > 50%);

— podwyzszone wartoSci peptydéw natriuretycznych:
typu B (BNP, B-type natriuretic peptide) ponad 35 pg/ml
i/lub N-koncowego fragmentu propeptydu natriuretycz-
nego typu B (NT-proBNP, N-terminal pro-B-type natriu-
retic peptide) powyzej 125 pg/ml oraz
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— przynajmniej jedno dodatkowe kryterium — obecnosé
strukturalnej choroby serca (pod postacia powieksze-
nia lewego przedsionka lub przerostu lewej komory) lub
dysfunkcja rozkurczowa.

W celu postawienia diagnozy wymagane jest spetnienie
wszystkich kryteriow.

W niektorych grupach chorych nalezy przeprowadzié¢ do-
datkowag diagnostyke, miedzy innymi za pomoca obrazowa-
nia rezonansu magnetycznego (MRI, magnetic resonance
imaging), w celu wykluczenia choréb o znanym podtozu, ta-
kich jak choéby choroby spichrzeniowe (choroba Fabry’ego),
hemochromatoza, amyloidoza. W tym przypadku moze by¢
bowiem wymagane catkiem inne leczenie.

W poréwnaniu zatem z rozpoznaniem niewydolnosci
serca z obnizong frakcja wyrzutowa, proces diagnostyczny
w HFpEF jest zdecydowanie bardziej ztozony. W 2019 roku
zaproponowano nowy algorytm diagnostyczny HFA-PEFF
[1] (tab.1), w ktérym zwraca sie uwage na pewne niedosko-
natosci modelu z wytycznych ESC 2016, powodujgce nie-
doszacowanie liczby chorych. W artykule autorstwa Pieske

Tabela 1. Algorytm diagnostyczny HFA-PEFF (na podstawie [1])

P Pre-test — ocena Lekarz pierwszego kontak-
tu (rodzinny, internista)
E ECHO i peptydy Kardiolog

natriuretyczne

F Funkcjonalna echo-
kardiografia i ocena
hemodynamiczna

Kardiolog, specjalista HF

F2 Find Kardiolog

Poszukaj etiologii

i wsp. przedstawiajgcym nowy algorytm diagnostyczny
HFA-PEFF szeroko omdéwiono wiele kryteriow diagnostycz-
nych pomagajacych w prawidtowej identyfikacji pacjentow
z HFpEF zarébwno na poziomie lekarza podstawowe] opieki
zdrowotnej (POZ), jak i internisty czy kardiologa oraz spe-
cjalisty od HF. Zwrécono takze uwage na ryzyko braku roz-
poznania HFpEF wedtug klasyfikacji z 2016 roku u chorych,
ktorzy nie spetniajg wszystkich kryteriow ESC, na przyktad
chorzy skgpoobjawowi lub z objawami nieswoistymi (np.
z dusznoscig | wspotwystepowaniem COPD); pacjenci z ni-
skimi stezeniami peptyddw natriuretycznych (np. otyli).
Pacjenci z HFpEF stanowig bardzo heterogenna grupe
z r6zng patofizjologia prowadzaca do rozwoju HF, a w kon-
sekwencji z roznie wyrazonymi poszczegblnymi sktadowymi
zalecanego procesu diagnostycznego. Nie mozna réwniez
zapomnie¢, ze rozpoznanie HFpEF opiera sie na wystapie-
niu objawdw — w przypadku tej jednostki chorobowej moz-
liwy jest dos¢ dtugotrwaty mechanizm kompensacji, a po-
tem gwaltowana manifestacja, na przyktad pod postacia
ostrej HF w wyniku zachwiania dotychczasowej rownowagi

Objawy podmiotowe * przedmiotowe

Choroby wspdtistniejace/czynniki ryzyka

Standardowe badanie laboratoryjne + peptydy natriuretyczne (jesli

dostepne)
EKG spoczynkowe
Test 6-minutowego marszu/ergometria

Echokardiografia standardowa

Wysokospecjalistyczna ocena echokardiograficzna oraz oznaczenie
peptyddw natriuretycznych z uwzglednieniem progdw dla wspétistnie-
jacego migotania przedsionkow — rozpoznanie pewne, jesli uzyskano

5-6 pkt.

Peptydy natriuretyczne (je$li nie byty wykonane w kroku P)

U os6b, ktore w poprzednich krokach nie uzyskaty wystarczajacych
podstaw do rozpoznania HF (pacjenci z punktacjg 2-4 w kroku E)

Echokardiografia czynnoSciowa (wzrost E/€’, TR)

Ocena inwazyjna (PCWP, LVEDP) — spoczynek, wysitek
PET

MRI
Biopsja miesnia sercowego
SPECT
Testy genetyczne
Inne badania lab

W celu ustalenia etiologii niewydolnosci serca

EKG — elektrokardiografia; HF (heart failure) — niewydolnoS¢ serca; E/e’ (the ratio of the early diastolic transmitral flow velocity [E] and early diastolic mitral annual velocity [e']) — stosunek maksymalnej
predkosci fali biernego naptywu mitralnego do wczesnorozkurczowej predkosci pierscienia mitralnego; TR (tricuspid regurgitation) — niedomykalnos¢ tréjdzielna; PCWP (pulmonary capillary wedge pressure)
— ciSnienie zaklinowania w tetnicy ptucnej; LVEDP (left ventricular end-diastolic pressure) — kofcoworozkurczowe cisnienie w lewej komorze; PET (positron emission tomography) — pozytonowa tomografia
emisyjna; MRI (magnetic resonance imaging) — rezonans magnetyczny; SPECT (single-photon emission computed tomography) — tomografia emisyjna pojedynczego fotonu
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Tabela 2. Algorytm diagnostyczny H,FPEF (na podstawie [4])

Zmienna kliniczna Kryteria Punkty
H2 Heavy Otyly BMI > 30 kg/m’ 2
Hypertensive Nadci$nienie tetnicze > 2 leki hipotensyjne 1
F Atrial fibrillation Migotanie przedsionkéw Napadowe lub utrwalone 3
P Pulmonary hypertension Nadci$nienie ptucne PASP > 35 mm Hg 1
E Elderly Starszy Wiek > 60 lat 1
F Filling pressure Ciénienie napetniania Wskaznik E/e’ > 9 1

BMI (body mass index) — wskaznik masy ciata; PASP (pulmonary artery systolic pressure) — ciSnieine skurczowe w tetnicy ptucnej; E/€’ (the ratio of the early diastolic transmitral flow velocity [E] and early
diastolic mitral annual velocity [e’]) — stosunek maksymalnej predkosci fali biernego naptywu mitralnego do wczesnorozkurczowej predkosci pierscienia mitralnego

organizmu. Ponadto niewydolnos¢ serca jest chorobg dyna-
miczng, zmieniajgca sie w czasie i brak spetnienia kryteriow
ESC obecnie nie daje pewnosci, ze na innym etapie choro-
by nie byty lub nie beda one obecne (np. zastosowanie diu-
retykdw moze zlikwidowac cechy przewodnienia, a w kon-
sekwencji zmniejszy¢ objawy przedmiotowe i podmiotowe
oraz zmieni¢ pomiary echokardiograficzne).

Wobec powyzszego schemat diagnostyczny HFA-PEFF
oparty na analizie wielu czynnikéw i okresleniu prawdopo-
dobienstwa rozpoznania (z mozliwoscia przeprowadzenia
dodatkowych testow w wybranych grupach chorych) wydaje
sie lepszym modelem niz schemat oparty na Scistym spet-
nieniu kryteriow podanych w wytycznych ESC z 2016 roku.

Z kolei w 2018 roku Reddy i wsp. [4] zaproponowali
bardzo proste narzedzie skrinigowe u 0séb z dusznoscig
wykorzystujgce najczestsze cechy wspotistniejace z HFpEF
— skale H,FPEF (tab. 2). Jest to skala punktowa, w ktorej
pod uwage brane sg nastepujace zmienne: otytos¢, nadcis-
nienie tetnicze, migotanie przedsionkdw, nadcisnienie ptuc-
ne, wiek powyzej 60. roku zycia oraz ciSnienie napetniania.

Uzyskanie 0-1 punktu w opisanej skali czyni rozpozna-
nie HFpEF mato prawdopodobnym, zas 6 i wiecej punktow
oznacza prawdopodobienstwo rzedu 90-95%, ze HFpEF
jest prawidtowa diagnoza. Co wazne, skala ta powstata na
podstawie analizy retrospektywnej ponad 400 pacjentow
z dusznoscig, u ktérych wykonano inwazyjne badanie he-
modynamiczne w celu oceny, czy przyczyna dusznosci byta
kardiogenna (diagnoza HF) czy pozakardiogenna.

Obecno$¢ arytmii pod postacig migotania przedsionkéw
jako jedynego czynnika w tej skali wigze sig z otrzymaniem
juz 3 punktéw, czynigc rozpoznanie HFpEF prawdopodob-
nym w 50-55%.

Patofizjologia HFpEF

Wiele zmienito sie takze w rozumieniu patofizjologii pro-
wadzacej do rozwoju HFpEF, co w przysztosci moze osta-
tecznie doprowadzi¢ do ustalenia skutecznego jej leczenia.
Obecnie w patofizjologii HFpEF mozna wyrézni¢ naste-
pujace procesy hemodynamiczne i komorkowe [5]:

dysfunkcje rozkurczowg i powiekszenie lewego przed-

sionka;

— nadciSnienie ptucne i niewydolno$§é prawokomorowa;

— przewodnienie;

— systemowe zapalenie mikronaczyn (systematic micro-
vascular inflammation)/systemowg reakcje zapalna;

— nieprawidtowy metabolizm kardiomiocytow;

— widknienie przestrzeni zewnatrzkomorkowych.

Procesy te nie wystepujg oddzielnie, ale czesto wspot-
istnieja lub jeden prowadzi do drugiego, a takze — co bar-
dzo istotne — obejmuja caty miesien sercowy.

Dysfunkcja rozkurczowa (objawiajgca sie niepetng re-
laksacja mieSnia sercowego i podwyzszong bierng sztyw-
nosScia Scian serca) i powiekszenie lewego przedsionka
to pierwsze w literaturze opisane procesy prowadzace do
rozwoju HFpEF. Za ich przyczyne uwazano nadciSnienie
tetnicze (najczestsza chorobe wspdtistniejaca w popula-
cji HFpEF). Zwiekszona sztywnosS¢ Scian tetnic powoduje
zwiekszenie cisnienia napetniania lewej komory, a przy
wzglednie prawidtowej funkcji zastawki mitralnej prowadzi
to do zwiekszonego ciSnienia panujacego w lewym przed-
sionku (réwnemu w praktyce ciSnieniu koncoworozkurczo-
wemu lewej komory), czego skutkiem jest powiekszenie
i przebudowa lewego przedsionka. W dalszym postepie cho-
roby podwyzszone cisnienie w lewym przedsionku prowadzi
do wtérnego nadcisnienia ptucnego, a w konsekwencji do
uszkodzenia ,prawego serca”. Ponadto obserwowane sa
zmiany dotyczgce ptuc manifestujgce sie zmniejszeniem
powierzchni wymiany oddechowej i upoSledzeniem funk-
cji tego narzadu w wyniku remodelingu naczyh ptucnych
(m.in. pogrubienia intimy).

W poczatkowej fazie zwiekszenie ciSnienia w jamach
serca wystepuje gtownie w wysitku — w tej fazie choroba
zwykle ma przebieg skapoobjawowy —a wraz z jej rozwojem
i czasem trwania ostatecznie prowadzi do statego wzrostu
cisnienia i wystgpienia objawow takze w spoczynku lub przy
relatywnie niewielkim wysitku.

Przewodnienie, ktore moze byé spowodowane choro-
bami wspotistniejacymi (np. choroba nerek, tendencja do
zatrzymywania wody w organizmie w wyniku nadmiernego
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spozycia soli), moze prowadzié¢ do przeciazenia prawej ko-
mory (jej rozstrzeni), a takze by¢ czynnikiem zwigkszenia
ciSnienia napetniania, co daje postep choroby (opisany jak
wyzej). Obecnie jedynie ten mechanizm wydaje sie skutecz-
nie leczony u pacjentdéw z HFpEF przez podaz diuretykow.
Warto jednak wspomnieé, ze leki te jedynie zmniejszaja
objawy, nie wpltywajg za$ na przezycie.

Oprécz opisanych powyzej proceséw hemodynamicz-
nych prowadzacych do uszkodzenia serca nalezy takze
wspomnieé o procesach zachodzgcych na poziomie ko-
morkowym.

Teoria systemowej reakcji zapalnej, cho¢ wymagajagca
poparcia dalszymi badaniami, wydaje sie bardzo prawdo-
podobna i ttumaczy miedzy innymi obserwowane uszko-
dzenie ,catego serca”, a takze wyzsze stezenia markeréw
zapalnych w populacji HFpEF. Co istotne, wiekszo$¢ choréb
wspotistniejacych w populacji HFpEF powoduje zwigkszo-
na produkcje czynnikéw zapalnych (np. cukrzyca, otytosé,
przewlekta choroba nerek), co prowadzi do uszkodzenia
zapalnego naczyn w konsekwencji zmniejszonej biodostep-
nosci tlenku azotu (NO), zmniejszenia stezenia cyklicznego
guanozynomonofosforanu (cGMP, cyclic guanosine mono-
phosphate), i alternatywnej fosforylacji titiny — biatka odpo-
wiedzialnego za skurcz sarkomerdw. Ponadto w komérkach
miesSnia sercowego zachodza zmiany i przestawienie na
mniej korzystne szlaki metaboliczne objawiajace sie mie-
dzy innymi zmianami w budowie mitochondriow wewnatrz-
sercowych, glikolizg beztlenowa skutkujaca zwiekszong
produkcja kwasu mlekowego oraz zwiekszeniem stezenia
wewnatrzkomorkowego wapnia, co wptywa na upo$ledzenie
sity skurczu komoérek sercowych. Wobec nasilonej reakcji
zapalnej zwigksza sie takze produkcja kolagenu i nasila
proces wibknienia w tkance tgcznej, co prowadzi do pogte-
biania dysfunkcji rozkurczowe;.

Rokowanie i leczenie HFpEF

Przez wiele lat udziat HFpEF w liczbie zgondw i powikfan nie
byt doceniany. Wydawato sie, ze wobec teoretycznie mniej
wyrazonego uszkodzenia serca, na przyktad w badaniu
echokardiograficznym jest to choroba mniej niebezpieczna
niz niewydolno$¢ serca ze zmniejszong frakcjg wyrzutowa
(HFYrEF, heart failure with reduced ejection fraction). Dzi$
wiadomo, ze tak nie jest. W analizie rejestru OPTIMIZE-HF
[6] udowodniono rownie wysokie ryzyko zgonu lub rehospi-
talizacji dla pacjentow z HFpEF, jak i z HFrEF. W badaniu
Sartipy’ego [7] blisko potowa 0s6b z HFpEF zmarta w trak-
cie obserwacji (follow-up 2,9 roku). Roczna Smiertelnosé
waha sie migdzy 10 a 30%, z czego 50-60% stanowi zgon
Z przyczyn sercowo-naczyniowych [8]. Jednak oznacza to,
ze blisko potowa zgondw jest spowodowana przyczynami
pozasercowymi zwigzanymi miedzy innymi z chorobami
wspotistniejacymi, wiekiem itp. Byé moze, ten réznorodny
mechanizm zgondw wigze sie z tym, ze obecnie nie jest

znana terapia dla HFpEF, ktora podobnie jak w HFrEF bez-
sprzecznie wydtuzataby przezycie.

Zgodnie z wytycznymi ESC [3] jedyna grupa lekow o udo-
wodnionym dziataniu w HFpEF — redukcji objawéw — to diu-
retyki (klasa IB). U wszystkich chorych zaleca sie skrining
w kierunku choréb wspétistniejgcych i leczenie ich zgod-
nie z obowigzujacymi standardami. W randomizowanych
badaniach z udziatem inhibitoréw konwertazy angiotensy-
ny (ACE-l, angiotensin-converting enzyme inhibitors)/sar-
tanéw w grupie chorych z HFpEF nie udato sie przedstawié
dowodow, ze wpltywaja one korzystnie na przezycie. W ba-
daniu CHARM obserwowano, co prawda, trend w redukcji
liczby hospitalizacji z powodu HF, ale podobnych wynikéw
nie osiagnieto w badaniu z irbesartanem (I-PRESERVE) [9].
W jednym z badan [10] udowodniono zmnigjszenie czesto-
Sci AF u os6b z HFpEF stosujacych statyny, co pozostaje
w zgodzie z teorig uogdlnionej reakcji zapalnej i przeciwza-
palnego dziatania tej grupy. Nadzieje wiaze sie takze z in-
hibitorami kotransportera glukozowo-sodowego 2 (SGLT2,
sodium-glucose co-transporter 2), gdyz ich plejotropowe
dziatanie potencjalnie mogtoby wptywaé zaréwno na reduk-
cje BP (przez diureze osmotyczng), jak i na modyfikacje za-
burzonego metabolizmu wewnatrzkomérkowego (przesta-
wienie na beta-oksydacje kwasow ttuszczowych). Badania
z udziatem empagliflozyny w HFpEF sg w toku. Po analizie
post-hoc wynikow badania TOPCAT [11] ustalono, ze w po-
pulacji amerykanskiej zastosowanie spironolaktonu u 0s6b
z HFpEF (LVEF > 45% w badaniu) moze przynies¢ korzysci
pod postacia redukc;ji liczby zgondw z przyczyn sercowych
i hospitalizacji z powodu HF. Wyniki tej analizy zmienity za-
lecenia dotyczace stosowania spironolaktonu w celu reduk-
cji hospitalizacji w wytycznych American Heart Association
(AHA) [12] oraz zostaty umieszczone w stanowisku eksper-
ckim Heart Failure Association przy ESC z 2019 roku [13].

Obecnie pojawiajg sie wyniki analizy badania PARA-
GON-HF [14], jakkolwiek nie wykazano dla sakubitrylu/
/walsartanu (vs. walsartan) istotnej redukciji liczby hospi-
talizacji lub zgonoéw w catej populacji chorych z HFpEF, to
ustalono, ze niektore subpopulacje mogg odnies¢ korzysé
z leczenia antagonista receptora angiotensyny i inhibitora
neprylizyny (ARNI, angiotensin receptor-neprilysin inhibi-
tor). Dotyczy to 0séb z LVEF w przedziale 45-57% i kobiet.
Leczenie przynosito korzyS¢ w grupach 0s6b z pierwotnie
uposledzona frakcja wyrzutowg (tj. LVEF < 60%), przy czym
w grupie 0séb z niska frakcjg wyrzutowa efekt pod posta-
cig redukcji zgonu z przyczyn sercowo-naczyniowych byt
mniej zauwazalny, ale w kazdej z grup redukcji ulegto ryzy-
ko hospitalizacji z powodu zaostrzenia HF. Ponadto grupa
kobiet odnosita najwiekszg korzyS¢ (pod postacia zmniej-
szenia liczby hospitalizacji z powodu HF) nawet przy wyz-
szych wartoSciach LVEF [15]. Obecnie nie jest wiadomo,
czy wynika to z réznej farmakokinetyki leku w zaleznosci
od pfci, czy jest to wynik ,statystycznej anomalii” [16]. Brak
skutecznego leczenia wydtuzajgcego przezycie oraz wyniki
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Tabela 3. Schemat leczenia ABCDE (na podstawie [19])

A Avoid tachycardia Unikaj tachykardii

B  Blood pressure control Kontroluj ci$nienie tetnicze

C Comorbidities Lecz choroby wspotistniejgce

D Diuretics Stosuj diuretyki w razie
potrzeby

E Exercise training Zachecaj do aktywnosci

fizycznej

randomizowanych badan, w ktérych wykazano, ze pewne
populacje moga odnieS¢ wieksza korzyS¢ z leczenia niz
inne, w przysztosci moze prowadzi¢ do koniecznosci indy-
widualizacji farmakoterapii. Najistotniejszym celem tera-
pii pacjentéw z HFpEF jest wiec leczenie chordb wspdfist-
niejgcych. Zadanie to nie jest tatwe, gdyz wielu pacjentow
z HFpEF ma co najmniej kilka choréb wspoétistniejgcych
— blisko potowa badanych nawet 5 i wiecej [17]. W bada-
niach SHEP (Systolic Hypertension in the Elderly), HYVET
(Hypertension in the Very Elderly Trial), SPRINT (Systolic
Blood Pressure Intervention Trial) udowodniono redukcje
ryzyka HF u pacjentéw z dobrze kontrolowanym ci$nieniem
tetniczym [18]. Wobec prozapalnego dziatania cukrzycy
oraz opisywanej kardiomiopatii cukrzycowej prawidtowe
leczenie tej jednostki chorobowej wydaje sie rowniez nie-
zwykle wazne w terapii oraz zapobieganiu HF. Szczegdlne
nadzieje zwtaszcza po wynikach EMPAREG-OUTCOME wig-
ze sie z inhibitorami SGLT2.

W grupie chorych z niewydolnoScig serca i wspdtistnie-
jacym migotaniem przedsionkdéw niezbedna jest antykoa-
gulacja po oszacowaniu koniecznosci jej wdrozenia we-
dtug standardowych skal. W populacji HFpEF szczegbinie
istotne wydajg sie réwniez strategie niefarmakologiczne
majace przede wszystkim zmniejszyé mase ciata pacjen-
téw, zredukowaé spozycie soli, a takze poprawié kondycje
fizyczna. Kitzman i wsp. [18] wykazali, ze podejmowanie
wysitku fizycznego oraz redukcja masy ciata przez restryk-
cje kalorycznosci positkow poprawia wydolnosé fizyczng,
a efekt ten jest addytywny przy zastosowaniu obu metod.
Dziatanie takie wydaje sie szczegblnie istotne wobec infor-
macji, ze nawet 85% chorych z HFpEF ma zesp6t metabo-
liczny [8], a w zwigzku z obnizonymi wartoSciami peptydow
natriuretycznych u 0s6b z otytoScig mozliwe jest takze pew-
ne niedoszacowanie.

Postepowanie z pacjentem z HFpEF mozna zamknaé
w swoistym ABCD (tab. 3) [19].

Podsumowanie
Niewydolno$¢ serca z zachowang frakcjg wyrzutowa to

wielkie wyzwanie wspétczesnej kardiologii. Jest to wie-
loczynnikowa choroba o duzym wptywie na $miertelno$é

i jako$é zycia, stanowigca bardzo heterogenna grupe, ktorej
rozpoznanie opiera sie na konstelacji objawow i wynikow
badan dodatkowych.

Obecnie brakuje znanego skutecznego leczenia tej jed-
nostki chorobowej, jakkolwiek trwajg liczne badania klinicz-
ne predefiniowane dla tej populaciji.
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‘A blessing in disguise’: the severe course
of perioperative takotsubo syndrome
associated with favourable long-term outcome

,Zte dobrego poczatki” — ciezKi przebieg okotooperacyjnego zespotu takotsubo
powigzany z dobrymi wynikami odlegtymi
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Adam Stepien, Jadwiga Nessler, Jarostaw Zalewski
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Abstract

In the current article, the case report of perioperative takotsubo syndrome in a 59-year-old woman with hypertension,
paroxysmal atrial fibrillation and toxic nodular goitre was presented. During the induction of general anaesthesia before
scheduled thyroidectomy, the cardiac arrest in the mechanism of asystole was diagnosed. As a result of cardiopulmona-
ry resuscitation, the spontaneous circulation returned. The cardiogenic shock requiring catecholamines administration
was noted. In the urgent coronarography, the marked slow flow phenomenon was observed in coronary arteries. The
bedside echocardiogram revealed left ventricular ejection fraction (LVEF) deterioration to 20% with the akinesia of
apical segments. The diagnosis of takotsubo syndrome was made. In the control examinations, the rapid clinical impro-
vement with the increase of LVEF to 40% on the second day of hospitalization was observed. Due to the good general
condition, the patient was discharged on the tenth day of hospitalization. Currently, the patient remains in cardiological
out-patient care without any signs of takotsubo syndrome relapse. After 3.5 years of observation, the LVEF equalled
60% without significant disturbances in regional contractility.

Key words: takotsubo syndrome, thyroidectomy, cardiac arrest, cardiogenic shock

Introduction

The takotsubo syndrome (TTS) is a rare medical condition
that closely mimics acute myocardial infarction. Accor-
ding to the available registries, it consists of 1-3% of
ST-elevation myocardial infarctions [1]. Despite numerous
studies conducted in recent years, the pathophysiology and
aetiology of this entity remain incompletely elucidated. In
the literature, the TTS is traditionally associated with severe
emotional and physical stress [1, 2]. However, the lack of

Folia Cardiologica 2020; 15, 6: 419-422

identifiable preceding stressful event is stated in about
one-third of TTS patients [1].

Case report

A 59-years-old obese woman with the history of paroxysmal
atrial fibrillation, hypertension and nodular goitre was
admitted to the hospital after cardiac arrest in the mecha-
nism of asystole with subsequent return of spontaneous
circulation (after administration of 1.5 mg of adrenaline)
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Figure 1. The timeline of subsequent diagnostic and therapeutic stages; LVEF — left ventricular ejection fraction

that occurred ten minutes after induction of general ana-
esthesia before total thyroidectomy (Figure 1).

On admission, she had symptoms of cardiogenic shock
requiring catecholamine infusions. In electrocardiogram
(ECQ) recorded immediately after cardiac arrest transient
ST-segment elevations in inferior leads have been docu-
mented. The urgent angiography revealed almost normal
epicardial segments of coronary arteries with the slow flow
in the left anterior descending artery and first marginal
branch (Supplementary File 1, see on the journal websi-
te). In the transthoracic echocardiography (TTE) the typical
presentation of TTS has been shown with the ballooning
of apical segments of the left ventricle and reduced left
ventricular ejection fraction (LVEF) to 20% (Supplementary
File 2A, see on the journal website).

The patient was transferred to the intensive care unit
where intracranial haemorrhage and cerebral ischemia
were excluded with computed tomography and magnetic
resonance imaging. Blood tests were negative for thyroto-
xicosis and myocarditis with elevated high sensitivity tropo-
nin T but normal level of isoenzyme myocardial bound (MB)
of creatine kinase. On the second day, she was successful-
ly extubated. TTE performed after extubation has shown
a substantial improvement of global (LVEF up to 35%) and
segmental contractility (Figure 1, Supplementary File 2B,
see on the journal website). On the tenth day, the patient
was discharged in a good general condition. Her prescri-
bed treatment included dabigatran, perindopril, metopro-
lol and eplerenone.
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One month later, during an outpatient visit, further im-
provement of LVEF up to 60% with the remaining slightly
hypokinetic apex has been found. Within over 3.5-year
follow-up the patient regularly visited in outpatient clinic
remained in good general condition without recurrence of
TTS and with well-preserved left ventricular contractility
(Supplementary Files 2C and 3, see on the journal websi-
te). Currently, the patient, permanently disqualified from
surgical thyroidectomy, is prepared to the third attempt of
radioiodine therapy and subsequent catheter ablation for
atrial fibrillation.

Discussion

Up to now more than one hundred cases of perioperative
TTS have been described, however, most of them were
diagnosed postoperatively and proceeded mildly [3].
Stiermaier et al. [4] described higher 28-day, 1-year and
long-term mortality after 3.6 years than in TTS survivors
without cardiogenic shock, respectively. Additionally, in
the latest publication based on the InterTAK Registry Gili
et al. reported that 8.1% of included TTS patients received
cardiopulmonary resuscitation which was associated with
higher 60-day and 5-year overall mortality [5].

Due to the lack of significant lesions, the working diag-
nosis of myocardial infarction with nonobstructive corona-
ry arteries (MINOCA) was initially made following current
guidelines [6, 7]. However, based on subsequent charac-
teristic echocardiography image the diagnosis was verified
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in the light of the latest TTS semantic controversies [8].
Another observation with proven prognostic significance
was the slow-flow phenomenon in the left coronary system
suggesting impaired myocardial perfusion. In the latest pa-
per, Montone et al. [9] reported a higher prevalence of in-
-hospital complications, including cardiogenic shock, and
a higher rate of major adverse cardiovascular events and
overall mortality mainly due to non-cardiac causes during
long-term follow-up in TTS patients with coronary slow flow.
This observation complies with previous research regarding
the poorer long-term prognosis of myocardial infarction pa-
tients with slow-flow phenomenon [10]. In myocardial in-
farction, the impaired coronary circulation is often derived
by distal embolization or ischemic injury [10]. In turn, the
frequently observed slow-flow phenomenon in TTS patients
is probably related to severe catecholamines ejection and
microvascular circulation constriction that provide a cha-
racteristic image of ballooning apex [1, 2].

Streszczenie

Michat Baczek et al., Perioperative takotsubo syndrome

Conclusions

In the presented high-risk TTS patient, the meticulous step-
-by-step risk stratification which indicated a poor prognosis
has not been confirmed in the long-term follow-up. A brisk
reaction of an anaesthesiologist who cautiously assessed
the circumstances of cardiac arrest and transferred the
patient to the cath lab together with subsequent compre-
hensive differential diagnosis allowed to save the health
and life of the patient.
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W niniejszym artykule przedstawiono opis okotooperacyjnego zespotu takotsubo u 59-letniej kobiety z nadcisnieniem
tetniczym, napadowym migotaniem przedsionkéw i nadczynnym wolem guzkowym tarczycy. W trakcie indukgji znie-
czulenia ogolnego przed planowym zabiegiem tyroidektomii doszto do nagtego zatrzymania krgzenia w mechanizmie
asystolii. W wyniku podjetej resuscytaciji przywrdcono prace serca. Stwierdzono wstrzas kardiogenny wymagajacy podazy
amin presyjnych. W wykonanej w trybie pilnym koronarografii zaobserwowano cechy zwolnionego przeptywu Srodka
kontrastowego w tetnicach wiencowych przy braku istotnych hemodynamicznie zwezen. W przytézkowym badaniu
echokardiograficznym uwidoczniono obnizong do 20% frakcje wyrzutowa lewej komory (LVEF) oraz akineze segmentow
koniuszkowych. Rozpoznano zespot takotsubo. W badaniach kontrolnych wykonanych w trakcie hospitalizacji stwierdzo-
no szybka poprawe kliniczng ze wzrostem LVEF do 40% juz 2. dnia hospitalizacji. W zwiazku z dobrym stanem ogélnym
chora wypisano do domu 10. dnia hospitalizacji. Pacjentka pozostajg pod regularng kontrolg kardiologiczna, bez cech
nawrotu zespotu takotsubo. Po 3,5-letnim okresie obserwacji odnotowano LVEF wynoszaca 60% bez istotnych zaburzen

kurczliwosci regionalnej.

Stowa kluczowe: zespot takotsubo, tyroidektomia, nagte zatrzymanie krazenia, wstrzas kardiogenny
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Commentary
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Although takotsubo syndrome (TTS) has been known since 1990, it remains largely a mystery. The
pathophysiology of this condition and causal treatment are not fully elucidated. According to the In-
terTAK classification, depending on the type of causative agent, TTS can be distinguished into four
classes — related to an emotional or physical factor (here, we distinguish TTS secondary to physical
exertion, comorbidities, procedures and neurological disorders) and without particular causes [1]. An
especially difficult group of patients are those treated in intensive care units (ICU) and after sudden
cardiac arrest. It is estimated that TTS may involve approximately 5% of patients hospitalised in the ICU undergoing echocar-
diographic examination [2] due to hemodynamic instability.

The authors present an interesting case of TTS, which occurred after induction of anesthesia before thyroidectomy. The first sign of
the disease was sudden cardiac arrest due to asystole, followed by effective resuscitation and development of cardiogenic shock.
Bradycardia and asystole are rare complications of TTS, occurring in approximately 2-5% of patients [3, 4] is transient or per-
manent complete AV block [5]. The incidence of sudden cardiac arrest in TTS is not known. According to the InterTAK registry,
approximately 8% of patients with TTS required cardiopulmonary resuscitation [6]. In the Japanese population, 19.8% of pa-
tients who suffered from sudden cardiac death were diagnosed with stress-induced cardiac dysfunction post-mortem [7]. Es-
tablishing the diagnosis of TTS in a patient after a sudden cardiac arrest may be incredibly difficult. Contractility abnormalities
can result from cardiac arrest and hypoxia alone. A relatively small increase in markers of myocardial necrosis may be due to
the development of TTS, but also cardiac arrest and cardiopulmonary resuscitation. A thorough case-by-case analysis based on
laboratory tests and imaging, in a context of clinical findings is necessary. Differential diagnosis should primarily rule out acu-
te coronary syndrome, pulmonary embolism, myocarditis, or left ventricular dysfunction in the course of sepsis. Every patient
with suspected TTS should undergo mandatory laboratory testing, including troponin, N-terminal pro-B-type natriuretic peptide
(NT-proBNP), creatine kinase-myocardial band (CK-MB), inflammatory markers, and D-dimer levels [8]. Examination of coronary
arteries should always be performed if clinical condition allows. Echocardiography is of key importance in the diagnostics and
monitoring, which allows the diagnosis of TTS once contractility abnormalities are resolved.

In the described case, full differential diagnosis was performed, and most importantly, the presence of significant coronary ar-
tery stenosis was excluded. Moreover, intracranial bleeding was ruled out. Subsequent echocardiographic examinations con-
firmed rapid improvement of left ventricular contractility, confirming the diagnosis of type lla TTS.

Response to stress associated with surgery begins already during the induction of anesthesia, lasts 3-4 days after surgery and
involves activation of the sympathetic nervous system. Moreover, surgery itself is associated with a mental and emotional burden.
All these factors may promote development of TTS in the perioperative period. The effects of anaesthetics cannot be ruled out.
Due to the presence of TTS in only 0.08% of the general population treated in hospital [2], a huge number of surgeries perfor-
med every day all over the world and only a negligible incidence of TTS in this group of patients, our experience is based on
individual cases only. Meanwhile, intra-hospital mortality of patients with TTS treated in the ICU is high at 32% vs. 20% in the
general population treated in the ICU [9] and, according to some reports, can be as high as 37% [10].

Therefore, reports based on data from national TTS registers are extremely valuable. A multicenter, nationwide register of pa-
tients with TTS (acronym Pol-tako; www.pol-tako.pl), encompassing all cathlabs is conducted in Poland. Registry data can help
develop more effective diagnostic and treatment methods for each type of TTS. | hope that thanks to the obtained data, TTS
will no longer remain a mystery.
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Sinus node dysfunction as a late complication
of Hodgkin lymphoma treatment

Dysfunkcja wezta zatokowego jako pdzne powiktanie leczenia chtoniaka Hodgkina
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Abstract

Cardiotoxicity and cardiovascular complications associated with radiation therapy can be revealed many years after
oncological therapy, most often 15-20 years after this treatment. A 45-year-old man was admitted to hospital due to
syncope with accompanying head injury. At the age of 30, he was diagnosed with Hodgkin lymphoma (clinical stage Ill)
and underwent chemotherapy (including doxorubicin), followed by mediastinal radiotherapy. Complete remission of the
disease was achieved, and the patient remained under constant haematological control for the following years.

On admission to the hospital, sinus bradycardia up to 25/min was recorded in electrocardiographic (ECG) examination,
without other abnormalities. ECG monitoring carried out in the following hours revealed episodes of sinus arrest (up to
17 s). Laboratory test results were in the normal range. Transthoracic echocardiography showed no abnormalities. The
oncological treatment has been considered the most likely cause of sinus node damage. Due to symptomatic sinus
node dysfunction, the patient was implanted with a dual-chamber pacemaker.

The presented case report confirms the need for indefinite cardiological supervision in patients after oncological
treatment in childhood or youth, especially when thorax irradiation and chemotherapy with proven cardiotoxicity were

applied.

Key words: Hodgkin lymphoma, sinus node dysfunction, radiotherapy, cardiotoxicity, oncological treatment,

cardio-oncology

Introduction

Cancer and cardiovascular disorders are the most common
diseases in our population [1]. The Position Paper of the
European Society of Cardiology (ESC) of 2016 and the con-
sensus of the European Society of Clinical Oncology (ESMO)
of 2020 describe the management of cardiovascular
diseases in patients with cancer [1, 2]. The most common
complications associated with chemotherapy include left
ventricular (LV) dysfunction, heart failure, and arrhythmias.
For chest radiotherapy, pericarditis is the most common

Folia Cardiologica 2020; 15, 6: 424-427

early complication. Later these are arrhythmias, conduction
disorders, valvular heart disease and chronic pericarditis. It
is believed that arrhythmias and conduction disorders can
affect up to 75% of patients treated for Hodgkin lymphoma
and occur 14.3 years (median) after treatment [3].

Case report

A 45-year-old man was admitted to the Cardiology Depart-
ment because of syncope with a head injury. At the age
of 30 due to the diagnosis of Hodgkin lymphoma (clinical

Address for correspondence: prof. dr hab. n. med. Ewa Lewicka, Il Klinika Kardiologii i Elektroterapii Serca, Gdanski Uniwersytet Medyczny,
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Figure 1. Sinus arrest with pauses — a printout of telemetry ECG monitoring after admission to hospital (Philips Medical Systems, USA).

Amplitude: 20 mm/mV, paper speed 25 mm/s

stage lll), the patient received 6 cycles of chemotherapy
according to the ABVD regimen: doxorubicin, bleomycin,
vinblastine and dacarbazine (total cumulative dose of do-
xorubicin was 150 mg/m?). It was followed by radiotherapy,
which involved the mediastinal and right cervical lymph
nodes (total radiation dose was 30 Gy). Complete remission
of the disease was achieved, and the patient remained
under constant haematological control.

On admission to the hospital, the patient did not re-
port any symptoms, but the electrocardiographic (ECG)
examination showed sinus bradycardia up to 25/min, wit-
hout other abnormalities. The following hours of ECG mo-
nitoring revealed sinus bradycardia, transient 1% degree
AV block (PR interval up to 230 ms) and recurrent episo-
des of sinus arrest (Figure 1), with the longest pause of
17 seconds. Transthoracic echocardiography (TTE) didn’t
show any abnormalities. Laboratory results also were nor-
mal. Dobutamine stress echocardiography and computed
tomography angiography did not show a coronary reserve
reduction or significant narrowing of the coronary arteries.
Doppler ultrasound of the carotid arteries did not show any
abnormalities. Ultimately, thoracic radiotherapy was con-
sidered the most likely cause of sinus node dysfunction.

Due to symptomatic and severe sinus node disease, the
patient was implanted with a dual-chamber pacemaker
(Vitatron G70A2 DR).

Control echocardiography performed 2 years later sho-
wed normal LV function with LVEF of 65% and LV global
longitudinal strain (GLS) of -19%, with only slightly impai-
red regional deformation in basal inferoseptal and lateral
segments (Figure 2). Pacemaker control revealed its proper
function, with no arrhythmias recorded. The patient con-
firmed well-being, good exercise tolerance and lack of any
symptoms, still not taking any medications.

Discussion

Thorax radiation therapy is associated with the risk of
arrhythmias and conduction disorders such as sinus arrest,
atrioventricular conduction disturbances, right bundle
branch block and others [4]. Conduction disturbances after
radiation therapy can occur in 5% of patients [5]. Shira et
al. [6] showed that patients with Hodgkin lymphoma treated
with thoracic radiation twice as often require implantation
of a pacemaker or cardioverter-defibrillator compared to the
general population. However, atrioventricular conduction
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It has been shown that an independent risk factor for
cardiovascular complications caused by oncological treat-
ment constitute the total cumulative doxorubicin dose
>250 mg/m’ or total radiation dose > 30 Gy when the heart is
in the radiation field, or doxorubicin dose < 250 mg/m?when
combined with the radiation dose < 30 Gy [8]. Cardiovascular
complications after radiation therapy may appear late, even
after 15-20 years after the end of oncological treatment,
which was also observed in the presented patient. Younger
age of the patient during oncological treatment is a well-
-documented risk factor for cardiovascular complications.

_ o
The presented case confirms the necessity of lifetime

cardiological supervision in patients who underwent onco-

from the two-dimensional (2D) speckle tracking imaging in echo- logical treatment at a young age. This is especially true for
cardiography performed two years after pacemaker implantation patients in whom combination therapy was applied: thora-
(GE Healthcare, Chicago, lllinois, USA) cic irradiation and chemotherapy with proven cardiotoxicity.
Following current recommendations of scientific societies,
life-long cardiac supervision is required in patients after

Peak Systolic Strain

Figure 2. Left ventricular longitudinal strain bull’s eye plot derived

disturbances are mainly seen after mediastinal irradiation. thoracic radiotherapy [9].

Sinus node dysfunction is extremely rare. It is postulated

that this may be the result of radiotherapy-induced athero- Funding

sclerosis in the sinoatrial artery, which cannot be assessed

in routine computed tomography because of the small size Not declared.

of the vessel. Nabiatek-Trojanowska et al. [7] indicated that

sinus node disease may be the result of ischemia, myocar- Conflict of interest

dial fibrosis or direct damage to the cardiac conduction

system due to radiation therapy. The authors declare no conflict of interest.

Streszczenie

Kardiotoksycznos¢ i powiktania sercowo-naczyniowe zwigzane ze stosowang radioterapig moga sie ujawnic wiele lat po
zakonczeniu leczenia onkologicznego, najczesciej 15-20 lat po jego zakonczeniu. Czterdziestopiecioletni mezczyzna
zostat przyjety do szpitala z powodu utraty przytomnosci z towarzyszacym urazem gtowy. W wieku 30 lat w zwigzku z roz-
poznaniem chtoniaka Hodgkina (stadium Ill) byt leczony chemioterapig z zastosowaniem miedzy innymi doksorubicyny
oraz radioterapig Srodpiersia. Po leczeniu uzyskano catkowita remisje, a pacjent byt objety nadzorem hematologicznym;
nie zgtaszat alarmujacych objawow.

Przy przyjeciu do szpitala w badaniu elektrokardiograficznym (EKG) zarejestrowano bradykardie zatokowg okoto 25/min,
bez innych nieprawidtowosci. Prowadzone w kolejnych godzinach monitorowanie EKG wykazato epizody zahamowania
zatokowego (do 17 s). W badaniach laboratoryjnych nie stwierdzono istotnych odchylen od normy. Przezklatkowe ba-
danie echokardiograficzne nie ujawnito nieprawidtowosci. Za najbardziej prawdopodobna przyczyne uszkodzenia wezta
zatokowego uznano przebyte leczenie onkologiczne. W zwigzku z objawowa dysfunkcjg wezta zatokowego pacjentowi
implantowano dwujamowy stymulator serca.

Prezentowany opis przypadku potwierdza konieczno$é bezterminowego nadzoru kardiologicznego u 0sob po przebytym
w dziecinstwie lub mtodosci leczeniu onkologicznym, zwtaszcza gdy koniecznie byto stosowanie radioterapii klatki pier-
siowej oraz chemioterapii 0 udowodnionej kardiotoksycznosci.

Stowa kluczowe: chtoniak Hodgkina, dysfunkcja wezta zatokowego, radioterapia, kardiotoksycznosc, leczenie
onkologiczne, kardioonkologia
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Acute coronary syndrome in a patient with chronic heart failure,
end-stage renal disease and right nephrostomy

Ostry zespot wiencowy u chorego z przewlektg niewydolnoscig serca,
schytkowa niewydolnoscig nerek oraz nefrostomig prawostronng

Alicja M. Jarzgbek

1% Department of Internal Medicine and Endocrinology, Wolski Hospital, Warszawa, Poland

Abstract

A 68-year-old patient with chronic heart failure, end-stage renal disease and right nephrostomy resulting from long-term
nephrolithiasis was admitted because of retrosternal pain with shortness of breath at rest. Due to end-stage renal
disease, despite the characteristic clinical picture, he was initially qualified for conservative treatment. However, during
diagnostics and after deterioration of the patient’s condition, he underwent urgent coronarography. During the proce-
dure, coronary intervention within the significantly narrowed coronary vessels was unsuccessful. After the procedure,
the patient also started hemodialysis with good effect. The patient’s condition improved and he was discharged home
with a recommendation to continue dialysis and continue outpatient care.

Key words: chronic heart failure, acute coronary syndrome, end-stage renal disease, nephrolithiasis, right

nephrostomy

Introduction

Cardiovascular diseases lead to increased mortality in
patients with end-stage renal failure, including those
undergoing hemodialysis [1]. It is estimated that the risk
of death in hemodialysis patients is 8% higher compared
with the general population, and the risk of cardiovascular
death increases to 43% [2].

The paper presents a patient with multiple comorbidi-
ties, requiring multidisciplinary care due to acute corona-
ry syndrome.

Case report

A 68-year-old man with chronic heart failure, New York
Heart Association (NYHA) class lll, called an ambulance

Folia Cardiologica 2020; 15, 6: 428-430

because of retrosternal pain radiating to his left arm and
jaw, and dyspnea at rest. The medical history revealed
a high burden of cardiovascular diseases — coronary artery
disease with the Canadian Cardiovascular Society (CCS)
angina class ll, a recent inferior-wall myocardial infarction
treated with right coronary artery (RCA) angioplasty with
drug-eluting stent (DES) implantation (2014), two sudden
cardiac arrests many years ago, chronic kidney disease
(CKD) due to long-term of nephrolithiasis with right nephro-
stomy in 2016. The patient has never smoked.

Despite the characteristic clinical picture, due to con-
cerns about the potential further deterioration of renal
function, the patient was initially treated conservatively.

On admission, the patient was in fair general condi-
tion, stable, in good verbal-logical contact. He reported
minor retrosternal pain and mild dyspnea at rest. Physical
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examination: tachycardia 110/min, no pathological mur-
murs, no clinically evident dyspnea, 92-96% satura-
tion, arterial blood pressure within the normal range,
crackles above the lungs up to the level of the shoulder
blade angles on auscultation. The abdomen was soft,
painless, without ascites. There was right nephrostomy
with no signs of inflammation of the surrounding tissu-
es. No peripheral edema. Daily diuresis was preserved,
both from the urethra and nephrostomy. The following ab-
normal results were found in laboratory tests: elevated
but stable levels of troponin, creatinine and urea, with
the normal initial level of creatinine kinase, decreased
glomerular filtration rate, mild normocytic anemia, low
vitamin D level, and significantly elevated parathyroid
hormone. The electrocardiogram (ECG) examination re-
vealed nonspecific ST-segment changes comparable to
those observed in ECG recorded during previous hospi-
talizations. Chest radiograph suggested an initial stage
of pulmonary edema. Echocardiography showed enlar-
ged left atrium, no segmental dysfunction of contracti-
lity, decreased global contractility, ejection fraction (EF)
20%, mild mitral and trigeminal regurgitation, moderate
pulmonary hypertension.

On the first day after admission, the patient’s condition
deteriorated and his symptoms got worse. At the same time,
a significant increase in the levels of cardiac enzymes was
demonstrated. Renal parameters and daily diuresis were
stable. The ECG showed an incomplete left bundle branch
block and anteroseptal myocardial infarction with ST-seg-
ment depression.

Streszczenie

During coronary angiography, an unsuccessful attempt
was made to perform percutaneous coronary intervention
of 90% stenosis posterior interventricular branch of the
RCA (diffuse calcification, tortuous course).

On the second day after coronary angiography, the pa-
tient started renal replacement therapy. He was dischar-
ged after recovery and qualified for the implantation of
a cardioverter-defibrillator.

Discussion

In the presented case, the treatment process required
a number of risky decisions, which turned out to be right.

The coexistence of anemia with cardiovascular and
renal diseases is both the cause and the effect of the
patient’s deteriorating condition. This phenomenon of mu-
tually aggravating cardiovascular and renal disorders has
been called the cardiovascular anemia syndrome [3, 4].

It should be noted how closely the renal dysfunction is
related to chronic heart failure. The cooperation of both or-
gans is related to many neurohormonal processes that de-
termine the homeostasis of the body. Interaction between
these processes has been called the cardio-renal syndrome
— acute or chronic dysfunction of one organ may result in
dysfunction of the other organ if optimal treatment is not
implemented [3, 5].
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Pacjent w wieku 68 lat, z przewlektg niewydolnosScig serca, schytkowg niewydolnoScig nerek oraz nefrostomia prawo-
stronng w przebiegu wieloletniej kamicy nerkowej, zostat przyjety do szpitala z powodu bélu zamostkowego z dusznosciag
spoczynkowa. Ze wzgledu na schytkowa niewydolnos¢ nerek, mimo charakterystycznego obrazu klinicznego, zakwalifi-
kowano go do leczenia zachowawczego. Jednak w toku diagnostyki oraz po pogorszeniu stanu chorego wykonano pilng
koronarografie. Podczas zabiegu podjeto probe interwencji wienicowej w obrebie znamiennie zwezonych naczyn wien-
cowych — bezskutecznie. Po zabiegu pacjent rozpoczat takze hemodializy z dobrym efektem. W stanie poprawy zostat
wypisany do domu z zaleceniem kontynuowania dializoterapii oraz dalszej opieki ambulatoryjnie.

Stowa kluczowe: przewlekta niewydolno$é serca, ostry zespot wiencowy, schytkowa niewydolno$é nerek, kamica

nerkowa, nefrostomia prawostronna
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Ostry zespot wiencowy u chorego z przewlekta
niewydolnoScig serca, schytkowa niewydolnoscig nerek
oraz nefrostomig prawostronng

Alicja M. Jarzabek

| Oddziat Chorédb Wewnetrznych i Endokrynologii Szpitala Wolskiego w Warszawie
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Nalezy cytowac wersje pierwotng

Streszczenie

Pacjent w wieku 68 lat, z przewlektg niewydolnosScig serca, schytkowa niewydolnoscia nerek oraz nefrostomig
prawostronng w przebiegu wieloletniej kamicy nerkowej, zostat przyjety do szpitala z powodu b6lu zamostkowego
z dusznoscig spoczynkowg. Ze wzgledu na schytkowg niewydolno$¢ nerek, mimo charakterystycznego obrazu
klinicznego, zakwalifikowano go do leczenia zachowawczego. Jednak w toku diagnostyki oraz po pogorszeniu
stanu chorego wykonano pilng koronarografie. Podczas zabiegu podjeto prébe interwencji wiefcowej w obrebie
znamiennie zwezonych naczyh wienAcowych — bezskutecznie. Po zabiegu pacjent rozpoczat takze hemodializy z do-
brym efektem. W stanie poprawy zostat wypisany do domu z zaleceniem kontynuowania dializoterapii oraz dalszej

opieki ambulatoryjnie.

Stowa kluczowe: przewlekta niewydolnoS¢ serca, ostry zespot wiencowy, schytkowa niewydolnoS¢ nerek, kamica

nerkowa, nefrostomia prawostronna

Wstep

Choroby uktadu sercowo-naczyniowego sg czynnikiem
zwiekszajacym Smiertelno$é u chorych ze schytkowg nie-
wydolnoScig nerek, w tym takze hemodializowanych [1].
Szacuje sie, ze pacjenci poddawani hemodializie sg obcia-
Zeni 0 8% wyzszym ryzykiem SmiertelnoSci niz populacja
ogblna, a ryzyko zgonu z przyczyn sercowo-naczyniowych
wzrasta do 43% [2].

W pracy opisano pacjenta z wielochorobowosciag, wyma-
gajacego leczenia wielodyscyplinarnego z powodu ostrego
zespotu wiencowego.

Folia Cardiologica 2020; 15, 6: 431-432

Opis przypadku

Mezczyzna w wieku 68 lat, w przewlekia niewydolnoScig
serca w Il klasie wedtug New York Heart Association
(NYHA) wezwat pogotowie z powodu bdlu zamostkowego
z promieniowaniem do lewej reki i zuchwy oraz dusznoscig
spoczynkowg. W wywiadzie stwierdzono liczne obcigzenia
kardiologiczne — chorobe wieficowg o Il stopniu nasilenia
wedtug Canadian Cardiovascular Society (CCS), przebyty
zawat serca Sciany dolnej leczony angioplastykag prawej
tetnicy wierficowej (RCA, right coronary artery) z implan-
tacja stentu uwalniajacego lek (DES, drug-eluting stent)
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(2014), 2-krotnie przebyte nagte zatrzymanie krgzenia
przed laty, przewlektg niewydolnosé nerek (CKD, chronic
kidney disease) w przebiegu wieloletniej kamicy nerkowej
z wytonieniem nefrostomii prawostronnej w 2016 roku.
Chory nigdy nie palit papierosow.

Mimo charakterystycznego obrazu klinicznego, z oba-
wy przed dalszym pogorszeniem czynnoSci nerek, pacjent
poczatkowo byt leczony zachowawczo.

Przy przyjeciu do szpitala pacjent byt w Srednim stanie,
stabilnym, pozostawat w petnym kontakcie stowno-logicz-
nym. Zgtaszat b6l zamostkowy 0 mniejszym nasileniu oraz
nieznaczna duszno$¢ spoczynkowa. W badaniu przedmio-
towym tachykardia wynosita 110/min, nie stwierdzono
szmerdw patologicznych ani ewidentnej klinicznie dusz-
nosci, saturacja miescita sie w zakresie 92-96%, ciSnie-
nie tetnicze pozostawato w normie, nad polami ptucnymi
byty styszalne trzeszczenia do katdw topatek. Brzuch byt
miekki, niebolesny, bez wodobrzusza, z widoczna nefrosto-
mig prawostronng bez cech stanu zapalnego okolicznych
tkanek. Nie stwierdzono obrzekéw obwodowych. Diureza
dobowa z cewki moczowej i nefrostomii byta zachowana.
W badaniach laboratoryjnych zwrécity uwage: podwyz-
szone, ale stabilne stezenia troponiny, kreatyniny oraz
mocznika, przy prawidtowej poczatkowej wartosci kinazy
kreatyninowej, obnizona filtracja ktebuszkowa, tagodna
niedokrwisto§¢ normocytarna, niskie stezenie witaminy D,
znamiennie podwyzszone stezenie parathormonu. W ba-
daniu elektrokardiograficznym (EKG) opisano niespecy-
ficzne zmiany odcinka ST poréwnywalne z uzyskanymi na
zapisach z poprzednich hospitalizacji. Obraz radiologicz-
ny klatki piersiowej przemawiat za rozpoczynajacym sie
obrzekiem ptuc. W badaniu echokardiograficznym wyka-
zano: powiekszony lewy przedsionek, brak odcinkowych
zaburzen kurczliwosci, obnizong kurczliwo$é globalna,
frakcje wyrzutowg (EF, ejection fraction) wynoszgcag 20%,
matag niedomykalnosé mitralng oraz tréjdzielna, umiarko-
wane nadciSnienie ptucne.

W pierwszej dobie pobytu obserwowano pogorszenie
stanu chorego i nasilenie zgtaszanych dolegliwosci. Jed-
noczesnie stwierdzono znamienny wzrost stezeh enzymow
sercowych. Parametry nerkowe oraz diureza dobowa pozo-
stawaty stabilne. W EKG opisano niekompletny blok lewej
odnogi peczka Hisa, przednio-przegrodowy zawat serca
z obnizeniem odcinka ST.

Podczas koronarografii podjeto nieudana prébe przez-
skornej interwencji wiencowej zwezonej o 90% gatezi mie-
dzykomorowej RCA (rozsiane zwapnienia, krety przebieg).

W drugiej dobie po koronarografii u pacjenta rozpocze-
to leczenie nerkozastepcze. W stanie poprawy wypisano go
do domu oraz zakwalifikowano do implantacji kardiower-
tera-defibrylatora.

Omowienie

W przedstawionym przypadku proces leczniczy wymagat
podjecia kilku ryzykownych decyzji, ktore w efekcie okazaty
sie stuszne.

Wystepowanie niedokrwistosci w przebiegu obu chordb
jest zaréwno przyczyna, jak i skutkiem pogarszajgcej sie
kondycji chorego. Owo zjawisko wzajemnie napedzajgcych
sie dolegliwosci sercowo-naczyniowo-nerkowych nazwa-
no zespotem niedokrwistosci sercowo-naczyniowej [3, 4].

Nalezy zauwazy¢, jak bardzo sa ze sobg powiazane dys-
funkcja czynnosci nerek z przebiegiem CHF. Wspétpraca
obu narzadéw wigze sie z wieloma procesami neurohor-
monalnymi warunkujgcymi homeostaze organizmu. Ich
wzajemna interakcja zostata nazwana zespotem sercowo-
-nerkowym — wystapienie ostrych lub przewlektych zabu-
rzef czynnoSci w jednym narzadzie moze spowodowacé
dysfunkcje drugiego, jesli nie zostanie wdrozone optymal-
ne leczenie [3, 5].
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C like COVID-19: cardiovascular complications
In a young patient

C jak COVID-19 — powiktania uktadu sercowo-naczyniowego
u mtodego pacjenta

Daria Kaczmarek @ Robert Morawiec, Katarzyna Piestrzeniewicz, Jarostaw Drozdz

Il Department of Cardiology, Chair of Cardiology, Cardiac Surgery and Vascular Diseases, Medical University of Lodz, £6dZ, Poland

Abstract

The authors present the case of a 27-year-old patient with cardiovascular complications after undergoing severe acute
respiratory syndrome-related coronavirus 2 infection. The first symptoms included muscle aches and somnolence,
severe sore throat, and enlargement of submandibular and cervical lymph nodes, followed by dyspnoea and chest
pain with body temperature 37.5°C. Because of the medical profession, the patient underwent a routine reverse-
-transcription polymerase chain reaction test for coronavirus infection, which was positive, before returning to work. In
an electrocardiogram, it was observed pathological Q waves in Il lll, aVF, V6, and 1 mm of ST elevation in V1-V3. The
laboratory tests showed normal levels of cardiac troponin T, creatine kinase MB fraction, and N-terminal pro-B-type
natriuretic peptide. Transthoracic echocardiography revealed the hypokinesis of the middle and apical segment of the
anterior and lateral wall with preserved left ventricular ejection fraction (LVEF) — 54%. The magnetic resonance imaging
(MRI) revealed the normal volume and global left ventricular systolic function (LVEF 52%) with segmental wall motion
abnormalities. Subepicardial banded foci of late gadolinium enhancement (LGE), located in the lower right and left
ventricular segments of the basal, central and apical segments of the inferior wall suggested inflammatory aetiology of
changes found. It may be assumed that the suspected myocarditis was caused by coronavirus disease 2019 (COVID-19)
infection. Since LGE was present in the inferior wall, the patient may be considered having a low risk of major cardiac
events and heart failure hospitalizations, referring to the ITAMY study. In patients without a history of cardiovascular
diseases with COVID-19, cardiac MRI may reveal preserved, mid-range, or reduced LVEF. The patient requires further
follow-up. The coronavirus is the most dangerous for the elderly, but it can also affect the hearts of otherwise healthy
people, including young adolescents.

Key words: coronavirus, COVID-19, myocarditis, late gadolinium enhancement
Folia Cardiologica 2020; 15, 6: 433-436

Introduction

On January 7" 2020, the novel type of coronavirus was
isolated by the Chinese scientist [1]. Since the first reported
case from China on December 31% 2019, the virus has
spread worldwide. Although coronavirus causes symptoms
mainly related to the respiratory system called coronavirus

disease 2019 (COVID-19), current reports of its harmful
effects on the cardiovascular system are becoming more
common. In some cases, the virus may affect the heart
without respiratory symptoms [2].

We present the case of a young patient with cardio-
vascular complications after the severe acute respiratory
syndrome-related coronavirus 2 (SARS-CoV-2) infection.
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Case report

A 27-year-old male, medical doctor, with bronchial asthma
was diagnosed with tonsillitis and treated with clindamy-
cin. The first symptoms included muscle aches and
somnolence, severe sore throat, and enlargement of
submandibular and cervical lymph nodes, followed by
dyspnoea and chest pain with body temperature 37.5°C.
On subsequent days, most severe symptoms relieved, but
general malaise and deterioration of exercise tolerance
were constantly present and occasionally accompanied
by chest pain and heart palpitations. Before returning to
work, the patient underwent a routine reverse-transcription
polymerase chain reaction (RT-PCR) test for coronavirus
infection, which was positive. After the following 14 days,
no additional symptoms were observed, but all the above-
-mentioned cardiovascular symptoms were still present.
He underwent routine tests before returning to work,
including RT-PCR test (negative) and an electrocardio-
gram (ECG), which revealed pathological Q waves in Il, lll,
aVF, V6, and 1 mm of ST elevation in V1-V3 (Figure 1).
The following laboratory tests showed normal levels of
cardiac troponin T, creatine kinase MB fraction, and
N-terminal pro-B-type natriuretic peptide. Transthoracic

echocardiography (TTE) revealed the hypokinesis of the
middle and apical segment of the anterior and lateral wall
with preserved left ventricular ejection fraction (LVEF) —
54% and normal right ventricle systolic function without
relevant valvular dysfunctions. The magnetic resonance
imaging (MRI) revealed the normal volume and global left
ventricular systolic function (LVEF 52%) with segmental
wall motion abnormalities. Subepicardial banded foci of
late gadolinium enhancement (LGE), located in the lower
right and left ventricular segments of the basal, central and
apical segments of the inferior wall suggested inflamma-
tory aetiology of changes found (Figure 2A). Furthermore,
MRI showed no features of inflammatory process activity
or myocardial oedema in the T2-weight sequence (Fig-
ure 2B). A small dose of beta-blocker was included once
a day (1.25 mg of bisoprolol).

Discussion

Myocarditis is a well-known disease often underdiagno-
sed which can cause heart failure, sudden cardiac death
and also rarer dilated cardiomyopathy [3]. The causes of
myocarditis may be different like viral and bacterial infec-
tions, autoimmune diseases, certain drugs and toxins.

Figure 1A-D. Electrocardiography — revealed pathological Q waves in I, lll, aVF, V6 and 1 mm of ST elevation in V1-V3
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Figure 2A. Late gadolinium enhancement in four-chamber; B. The T2-weight sequence in a short-axis view: no features of inflammatory
process activity or myocardial oedema

The symptoms are not always characteristic and, in some
patients, cardiac MRI can confirm the diagnosis and help
determine how to proceed.

In patients without a history of cardiovascular diseases
(CVD) with COVID-19, cardiac MRI may reveal preserved,
mid-range, or reduced LVEF [4]. There are also some re-
ports regarding acute myocarditis in the course of SARS-
-CoV-2 infection [5].

It remains to be seen, in the nearest future, whether
the coronavirus often gives changes in the cardiovascular
system and a tendency to include the heart in the inflam-
matory process should be expected, as in the case of the
B19 parvovirus or the influenza virus.

Conclusions

To sum up, it may be assumed that the suspected myocar-
ditis was caused by COVID-19 infection. However, it cannot
be conclusively proven since other reasons of myocarditis
were not entirely excluded. Nevertheless, clinical symp-
toms and ECG abnormalities with confirmed LGE in MRl are

in temporal association with COVID-19 infection recovery.
Since LGE was present in the inferior wall, the patient may
be considered having a low risk of major cardiac events
and heart failure hospitalizations, referring to the ITAMY
study [6]. However, the patient requires further follow-up.

Although the coronavirus is the most dangerous for the
elderly, it can also affect the hearts of otherwise healthy
people, including young adolescents. Moreover, there is
still no effective specific treatment for COVID-19. The pa-
tient, potentially recovered from COVID-19 infection, is not
an isolated case of myocardial involvement. Further studies
are still needed to establish the SARS-CoV-2 impact on the
cardiovascular system.
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Streszczenie

Zaprezentowano opis przypadku 27-letniego pacjenta z powiktaniami sercowo-naczyniowymi po przebytym zakazeniu
SARS-CoV-2 (severe acute respiratory syndrome-related coronavirus 2). Pierwsze objawy obejmowaty béle miesni
i sennos¢, silny bol gardta, powiekszenie podzuchwowych i szyjnych weztow chtonnych, a nastepnie dusznosé i bol
w klatce piersiowej z temperaturg ciata 37,5°C. Ze wzgledu na wykonywany zawod medyczny,przed powrotem do pracy
chory poddat sie rutynowemu testowi reakcji tancuchowej polimerazy z odwrotng transkrypcja w kierunku zakazenia
koronawirusem, ktérego wynik byt pozytywny. W elektrokardiogramie obserwowano patologiczne zatamki Q w odprowa-
dzeniach I, Ill, aVF i V6 oraz uniesienia odcinka ST w odprowadzeniach V1-V3 o 1 mm. W badaniach laboratoryjnych
stwierdzono prawidtowe stezenia troponiny T, frakcji MB kinazy kreatynowej oraz N-kofcowego fragmentu propeptydu
natriuretycznego typu B. W przezklatkowym badaniu echokardiograficznym uwidoczniono hipokineze Srodkowego i ko-
niuszkowego segmentu Scian przedniej i bocznej z zachowang frakcja wyrzutowg lewej komory (LVEF) — 54%. W rezo-
nansie magnetycznym (MRI) stwierdzono prawidtowa objetos¢ i globalng funkcje skurczowa lewej komory (LVEF 52%)
z odcinkowymi zaburzeniami kurczliwosci. Podnasierdziowe pasmowate ogniska p6znego wzmocnienia pokontrastowe-
g0 (LGE), zlokalizowane w dolnych segmentach potgczenia prawej i lewej komory w segmentach podstawnym, Srodko-
wym i koniuszkowym, sugerowaty zapalng etiologie stwierdzonych zmian. Mozna przypuszczaé, ze przyczyna zapalenia
miesnia sercowego byto zakazenie COVID-19 (coronavirus disease 2019). Ze wzgledu na obecno$é LGE w Scianie dolnej
uznano, ze chorego cechuje niskie ryzyko wystagpienia powaznych zdarzen sercowo-naczyniowych i hospitalizacji z po-
wodu niewydolnosci serca, powotujgc sie na badanie ITAMY. U chorych, u ktérych dotychczas nie wystepowaty choroby
uktadu sercowo-naczyniowego, a przebyli COVID-19, MRI serca moze ujawni¢ zachowana, posrednia lub obnizong LVEF.
Opisany przypadek wymaga dalszej obserwacji. Koronawirus jest najbardziej niebezpieczny dla oséb w podesztym wieku,
ale moze rowniez wptywaé na serca praktycznie zdrowych osob, w tym mtodych dorostych.

Stowa kluczowe: koronawirus, COVID-19, zapalenie mies$nia sercowego, p6zne wzmocnienie pokontrastowe
Folia Cardiologica 2020; 15, 6: 433-436
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Abstract

The paper presents a description of a 75-year-old female patient with arterial hypertension, diabetes mellitus 2, con-
nective tissue disease admitted to the Department of Cardiology due to unstable angina. Immediately after coronary
angiography, the patient developed nystagmus, and double vision of the left eye — paralysis of the lower branch of the
left oculomotor nerve was diagnosed. Despite the commonness of coronary angiography procedures performed in the

world, eye complications are rarely reported.

Key words: coronary angiography, oculomotor nerve palsy, ischemic stroke

Introduction

The oculomotor nerve is the third cranial nerve that in-
nervates the oculomotor muscles: the rectus muscles
(medial, upper and inferior), the inferior oblique muscle
and the levator palpebrae superioris. In addition, this nerve
contains parasympathetic fibres innervating the intraocu-
lar muscles: the pupil sphincter and the ciliary muscle.
Symptoms of isolated palsy of the oculomotor nerve are
characteristic, and usually, the initial diagnosis is based
on a basic physical examination. Symptoms include diplo-
pia, divergent strabismus, drooping upper eyelid, reduced
adduction, poor accommodation, and dilated pupils. Nerve
damage can affect all the muscles innervated by the nerve
(total paralysis), or only the muscles that move the eyeball

Folia Cardiologica 2020; 15, 6: 437-440

(external paralysis) or only the intraocular muscles (internal
paralysis). The cause of the damage to the oculomotor
nerve may be the pressure on the nerve fibres caused by,
e.g., by neoplasms or aneurysms, or the damage may be
ischemic, caused by vascular changes in the course of hy-
pertension or diabetes. However, the aetiology of paralysis
of the oculomotor nerve following coronary angiography is
not fully elucidated [1, 2].

Case report

A 75-year-old patient was admitted to the Department
of Cardiology on an emergency basis due to symptoms
of angina that had been present for about 6 weeks. The
patient has been treated so far for arterial hypertension,
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diabetes mellitus type 2 (with sulfonylurea derivatives),
rheumatoid arthritis, and hypothyroidism. Additionally,
the patient had interstitial lung lesions found in the Pul-
monology Department in the course of connective tissue
disease. In biochemical tests, markers of myocardial is-
chemia remained at a stable level upon admission to the
Clinic. There were no changes in the ST-T segment in the
electro-cardiographic record. Echocardiography was per-
formed, showing normal left ventricular systolic function
with an ejection fraction (LVEF) of 64% and basal inferior
wall hypokinesis. Due to the reported complaints and the
overall clinical picture, unstable angina was diagnosed,
and the patient was qualified for invasive diagnostics of
the coronary arteries. The coronary angiography revealed
multivessel coronary disease with involvement of the left
coronary artery trunk. In the periprocedural period, the
patient developed a double vision of the left eye, heada-
che, and symptoms of oculomotor nerve palsy. Computed
tomography (CT) of the head was performed urgently, with
no significant abnormalities. The patient was consulted
neurologically and ophthalmologically — an magnetic
resonance imaging (MRI) of the head was recommended
(Figure 1). On the basis of additional tests, an ischemic
stroke was diagnosed. The patient was consulted as part
of the cardio group — the patient was qualified for coronary
artery bypass surgery after the end of the acute phase of
the stroke. Additionally, the patient underwent Doppler
ultrasound of the carotid arteries and CT of the head and
neck arteries — a circular calcified plaque in the bulb was
visualized in the left internal carotid artery, narrowing the

Figure 1. Magnetic resonance imaging of the head — in the left
occipital lobe point areas of increased signal, corresponding to
small, fresh ischemic changes

vessel lumen by 53% by diameter and by 78% by the sur-
face area (Figure 2). The vascular surgeon, based on the
imaging of the carotid arteries and the magnetic resonance
image of the head, qualified the patient for intra-vascular
surgery — carotid artery stenting (CAS). The patient was
discharged from the Department of Cardiology with the
recommendation of further treatment at the Department
of Vascular Surgery and a follow-up at the Cardiac Surgery

Figure 2A, B. Computed tomography of the arteries of the head and neck — in the left internal carotid artery circular calcified plaque in the
bulb
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Clinic for final qualification and setting the date of coronary
artery bypass surgery.

Follow-up

Two months after coronary angiography, the patient under-
went coronary bypass surgery and left carotid stenting,
and then the patient began cardiac rehabilitation. The
symptoms of palsy of the oculomotor nerve disappeared
completely. The patient reported feeling very well and de-
nied angina symptoms. Rehabilitation helped a patient to
return to physical as before the surgery. The patient was
recommended for further follow-up at the Cardiac, Cardio-
surgical and Vascular Surgery Clinics.

Discussion

Coronary angiography, thanks to the continuous improve-
ment of the, has become an effective and safe procedure,
but just like any invasive examination, it is associated with
the possibility of complications [3, 4]. In relation to the
conducted studies, the incidence of complications after
coronary angiography is estimated at about 1.8% of pro-
cedures performed, and among them, the most common
are local complications related to puncture of the artery
[5]. Ocular complications after coronary angiography are
very rarely described in the literature. Drummond et al. [6]
described the case of a 61-year-old woman who developed
diplopia during percutaneous coronary angioplasty. The
diagnosis was partial paralysis of the third cranial nerve,
and symptoms partially resolved within 7 months.
Damage to the vessels supplying this nerve may be
a probable cause of paralysis of the oculomotor nerve
during coronary surgery. Firstly, vessel occlusion during
coronary angiography may be the result of microclotting

Streszczenie

on the guides used during the procedure. Secondly, athe-
rosclerotic plaques, present in other vascular beds, can
be activated during catheterization and cause cholesterol
microembolisms [7-9]. Ocular complications in the cour-
se of carotid artery diseases are quite well known and are
attributed to thromboembolic aetiology [10]. Oculomotor
nerve palsy may be an early sign of critical hypoperfusion
in the internal carotid artery and should be an urgent in-
dication for imaging diagnostics of the carotid arteries.
In the discussed case, the patient underwent Doppler ul-
trasound of the carotid arteries and CT of the head and
neck arteries, revealing a circular calcified plaque in the
left internal carotid artery, narrowing the vessel lumen
by 53% by diameter and by 78% by surface area, which
is probably the cause of ischemic stroke. A vascular sur-
geon, based on the examination of the carotid arteries
and the magnetic resonance imaging of the head, quali-
fied the patient for the procedure of internal carotid ar-
tery angioplasty.

Conclusions

Ocular complications after coronary angiography, including
oculomotor nerve palsy, are extremely rare, and their po-
ssible aetiology can only be inferred from the publication
of a few medical cases. However, it should be remembered
that the cause of such complications may be the advanced
atherosclerosis of the vascular bed, which probably also
applied to our patient. Diffuse atherosclerosis requires in-
-depth diagnostics and appropriate therapy.
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Przedstawiono opis 75-letniej pacjentki, z nadciSnieniem tetniczym, cukrzyca typu 2, chorobg tkanki tacznej, przyjetej
do kliniki kardiologii z powodu niestabilnej dtawicy piersiowej. Bezposrednio po zabiegu koronarografii u chorej wystapit
oczoplas oraz podwdjne widzenie lewego oka — rozpoznano porazenie gatezi dolnej lewego nerwu okoruchowego. Mimo
powszechnosci zabiegdw koronarografii wykonywanych na Swiecie rzadko zgtaszane sa powiktania oczne.
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Streszczenie

Przedstawiono opis 75-letniej pacjentki, z nadciSnieniem tetniczym, cukrzyca typu 2, chorobg tkanki facznej, przyjetej
do kliniki kardiologii z powodu niestabilnej dtawicy piersiowej. Bezposrednio po zabiegu koronarografii u chorej wystapit
oczoplas oraz podwdjne widzenie lewego oka — rozpoznano porazenie gatezi dolnej lewego nerwu okoruchowego. Mimo
powszechnoSci zabiegdw koronarografii wykonywanych na Swiecie rzadko zgtaszane sa powiktania oczne.

Stowa kluczowe: koronarografia, porazenie nerwu okoruchowego, udar niedokrwienny

Wstep

Nerw okoruchowy jest Ill nerwem czaszkowym, ktory
unerwia miesnie gatkoruchowe, tj. proste (przySrodkowy,
gorny i dolny), miesier skosny dolny oraz miesief dzwigacz
powieki gérnej. Ponadto w nerwie tym znajduja sie wtdékna
przywspotczulne unerwiajace miesSnie wewnatrzgatkowe —
zwieracz zZrenicy i miesien rzeskowy. Objawy izolowanego
porazenia nerwu okoruchowego sg charakterystyczne
i zazwyczaj podstawg wstepnej diagnozy jest podstawowe
badanie przedmiotowe. Do objawoéw nalezg: podwdjne
widzenie, zez rozbiezny, opadanie gornej powieki, ograni-
czenie przywodzenia, zaburzenia akomodacji, rozszerzenie
Zrenicy. Uszkodzenie nerwu moze dotyczyé wszystkich
miesni unerwionych przez ten nerw (porazenie catkowite)
badZ tylko miesni poruszajacych gatke oczng (poraze-
nie zewnetrzne) lub jedynie miesni wewnatrzgatkowych

Folia Cardiologica 2020; 15, 6: 441-443

(porazenie wewnetrzne). Przyczyng uszkodzenia nerwu
okoruchowego moze by¢ ucisk na wtékna nerwowe spowo-
dowany miedzy innymi przez nowotwory czy tetniaki albo
uszkodzenie moze mie charakter niedokrwienny, wywo-
tany zmianami naczyniowymi w przebiegu nadcisnienia
tetniczego lub cukrzycy. Jednak etiologia porazenia nerwu
okoruchowego wystepujgcego po zabiegu koronarografii
nie jest do konca wyjasniona [1, 2].

Opis przypadku

Chorg w wieku 75 lat przyjeto do kliniki kardiologii w trybie
ostrodyzurowym z powodu objawow dtawicy piersiowej
wystepujgcych od okoto 6 tygodni. Pacjentka dotychczas
byta leczona z powodu nadcis$nienia tetniczego, cukrzycy
typu 2 (stosowata pochodne sulfonylomocznika), reuma-
toidalnego zapalenia stawdw i niedoczynno$ci tarczycy.
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Dodatkowo u pacjentki wystepowaty, stwierdzone na od-
dziale pulmonologicznym, zmiany §rodmigzszowe ptuc
w przebiegu choroby tkanki tacznej. W badaniach bio-
chemicznych przy przyjeciu do kliniki stezenia markerow
niedokrwienia mieSnia sercowego utrzymywaty sie na sta-
bilnym poziomie. W zapisie elektrokardiograficznym (EKG)
nie stwierdzono zmian odcinka ST-T. Wykonano badanie
echokardiograficzne, w ktérym stwierdzono prawidtowg
funkcje skurczowa lewej komory z frakcjg wyrzutowa (LVEF,
left ventricular ejection fraction) wynoszgca 64% oraz
uwidoczniono hipokineze podstawnego segmentu Sciany
dolnej. Ze wzgledu na zgtaszane dolegliwoSci i catos¢
obrazu klinicznego rozpoznano niestabilng dtawice pier-
siowa, a chorg zakwalifikowano do diagnostyki inwazyjnej
tetnic wiencowych. W wykonanej koronarografii stwier-
dzono wielonaczyniowa chorobe wieficowg z zajeciem
pnia lewej tetnicy wieficowej. W okresie okotozabiegowym
u pacjentki wystgpity podwdjne widzenie lewego oka,
bol gtowy oraz objawy porazenia nerwu okoruchowego.
W trybie pilnym wykonano tomografie komputerowg (CT,
computed tomography) gtowy, nie uwidaczniajac istotnych
nieprawidtowosci. Chorg konsultowano neurologicznie
oraz okulistycznie — zalecono wykonanie rezonansu mag-
netycznego (MRI, magnetic resonance imaging) gtowy
(ryc. 1). Na podstawie badan dodatkowych rozpoznano
udar niedokrwienny mézgu. Pacjentke konsultowano
w ramach kardiogrupy; chorg zakwalifikowano do operacji
pomostowania aortalno-wieficowego (CABG, coronary arte-
ry bypass grafting) po ustgpieniu ostrej fazy udaru mézgu.
Dodatkowo u chorej wykonano badanie ultrasonograficzne

Rycina 1. Rezonans magnetyczny gtowy — w lewym ptacie potylicz-
nym wida¢ punktowe obszary podwyzszonego sygnatu, odpowiada-
jace niewielkim, Swiezym zmianom niedokrwiennym

(USG) tetnic szyjnych metoda Doplera oraz CT tetnic gtowy
i szyi — w lewej tetnicy szyjnej wewnetrznej uwidoczniono
okrezng uwapniona blaszke miazdzycowg w opuszce, zwe-
Zajacag $wiatto naczynia 0 53% wedtug Srednicy oraz 0 78%
wedtug pola powierzchni (ryc. 2). Chirurg naczyniowy, na
podstawie badan obrazowych tetnic szyjnych oraz obrazu
MRI gtowy, zakwalifikowat pacjentke do zabiegu wewnatrz-
naczyniowego — stentowania tetnicy szyjnej (CAS, carotid

Rycina 2A, B. Tomografia komputerowa tetnic gtowy i szyi — w lewej tetnicy szyjnej wewnetrznej widoczna okrezna uwapniona blaszka
miazdzycowa w opuszce
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artery stenting). Pacjentke wypisano z kliniki kardiologii
z zaleceniem dalszego leczenia w klinice chirurgii naczy-
niowej oraz kontroli w poradni kardiochirurgicznej w celu
ostatecznej kwalifikacji i ustalenia terminu operacji CABG.

Follow-up

Dwa miesigce po koronarografii u pacjentki wykonano
zabieg CABG oraz stentowanie lewej tetnicy szyjnej, a na-
stepnie chora rozpoczeta rehabilitacje kardiologiczng. Ob-
jawy porazenia nerwu okoruchowego ustgpity catkowicie.
Pacjentka zgtaszata bardzo dobre samopoczucie oraz ne-
gowata objawy dtawicowe. Rehabilitacja umozliwita chorej
powrét do sprawnosci fizycznej sprzed operacji. Pacjentce
zalecono dalszg kontrole w poradniach kardiologiczne;j,
kardiochirurgicznej oraz chirurgii naczyniowej.

Omowienie

Koronarografia (angiografia wieficowa), dzigki ciagtemu
udoskonalaniu techniki zabiegu, stata sie skuteczna i bez-
pieczng procedurg, jednak — jak kazde badanie inwazyjne
— wigze sie z niebezpieczenstwem wystapienia powiktan
[3, 4]. W odniesieniu do przeprowadzonych badan czestos¢
powiktah po angiografii wiehcowej szacuje sie na okoto
1,8% wykonanych zabiegéw, a wsrdd nich najczeSciej sg
stwierdzane powiktania miejscowe zwigzane z naktuciem
tetnicy [5]. Powiktania oczne po zabiegu koronarografi sg
i opisywane w literaturze bardzo rzadko. Drummond i wsp.
[6] opisali przypadek 61-letniej kobiety, u ktorej w trakcie
zabiegu przezskoérnej angioplastyki wiencowej wystapito
podwdojne widzenie. Diagnoza obejmowata czesciowe pora-
zenie Il nerwu czaszkowego, a objawy ustapity czeSciowo
w ciggu 7 miesiecy.

Prawdopodobng przyczyng porazenia nerwu okoru-
chowego podczas zabiegu koronarografii moze by¢ uszko-
dzenie naczyn zaopatrujacych ten nerw. Po pierwsze, nie-
drozno$é naczynia w trakcie angiografii wiencowej moze
by¢ wynikiem tworzenia mikrozakrzepu na prowadnikach
uzywanych podczas zabiegu. Po drugie, blaszki miazdzy-
cowe, obecne w innych tozyskach naczyniowych, moga
by¢ uruchamiane podczas zabiegu cewnikowania i po-
wodowaé mikrozatory cholesterolowe [7-9]. Powiktania
oczne w przebiegu chordb tetnic szyjnych s dosé dobrze
znane i przypisuje sie im etiologie zakrzepowo-zatorowg
[10]. Porazenie nerwu okoruchowego moze byé wczesnym
sygnatem krytycznej hipoperfuzji w obrebie tetnicy szyjnej
wewnetrznej i powinno stanowi¢ pilne wskazanie do diag-
nostyki obrazowej tetnic szyjnych. W omawianym przypad-
ku u chorej wykonano USG tetnic szyjnych metoda Dople-
ra raz CT tetnic gtowy i szyi, stwierdzajac w lewej tetnicy
szyjnej wewnetrznej okrezng uwapniona blaszke miazdzy-
cowa, zZwezajaca Swiatto naczynia 0 53% wedtug Srednicy
oraz o 78% wedtug pola powierzchni — prawdopodobng

przyczyne udaru niedokrwiennego. Chirurg naczyniowy na
podstawie badania tetnic szyjnych oraz obrazu MRI gtowy
zakwalifikowat pacjentke do zabiegu angioplastyki tetnicy
szyjnej wewnetrznej.

Podsumowanie

Powiktania oczne po zabiegu koronarografii, w tym poraze-
nie nerwu okoruchowego, zdarzajg sie niezwykle rzadko,
a o ich mozliwej etiologii mozna wnioskowac¢ jedynie na
podstawie publikacji kilku przypadkéw medycznych. Nalezy
jednak pamietaé, ze przyczyng takich powiktan moze byé
Zaawanasowana miazdzyca tozyska naczyniowego, co praw-
dopodobnie dotyczyto rowniez opisanej chorej. Rozsiana
miazdzyca wymaga pogtebienia diagnostyki i wdrozenia
odpowiedniej terapii.
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