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Szanowni Panstwo,

Drodzy Czytelnicy,

czerwcowy numer Folia Cardiologica do wielu z Panstwa trafia podczas letniego urlopu, tym bardziej mi
mito, Ze umieszczone w nim prace moge Panstwu rekomendowaé jako wartosciowe i ciekawe.

,Clinical aspects of QTc interval analysis in adult patients with anorexia nervosa” to praca oryginal-
na dr. Karola Gtowackiego i wsp. z | Katedry i Kliniki Kardiologii Gorno$laskiego Centrum Medycznego
Slaskiego Uniwersytetu Medycznego. Powiktania kardiologiczne pacjentéw z jadtowstretem psychicz-
nym, chociaz znane, nie sg zbyt czesto przedmiotem dysertacji naukowych, a zagadnienie to nie traci,
a zyskuje na aktualnosci. Zwigkszone ryzyko komorowych zaburzen rytmu w tej grupie chorych wigze
sie z wydtuzeniem odstepu QT. Autorzy poddali analizie zapisy elektrokardiograméw 56 pacjentow
7z jadtowstretem psychicznym, sposrod ktorych 3/4 nie stosowato lekéw wydtuzajacych odstep QT. Od-
stepy QT mierzono w 12-odprowadzeniowym zapisie elektrokardiograficznym i korygowano przy uzyciu
czterech wzoréw: Bazetta, Fridericia, Framinghama i Hodgesa. Najmniej zalezne od tetna okazaty sie
odstepy QT ustalone przy uzyciu formut Framinghama i Fridericia.

Artykut Klary Kowalczyk i wsp. z Miedzyleskiego Szpitala Specjalistycznego Warszawskiego Uniwersytetu Medycznego pt. ,The
prevalence of cardiovascular risk factors related to lifestyle in medical students” jest poswiecony ocenie wybranych czynnikéw ryzyka
sercowo-naczyniowego zaleznych od stylu zycia oraz czynnikdw kardioprotekcyjnych w grupie studentéw Warszawskiego Uniwersytetu
Medycznego. Osoby te, jak mozna bytoby sie spodziewaé, powinny wzorcowo wdraza¢ elementy zdrowego stylu zycia w codziennym zyciu,
niestety — jak wykazata analiza — mimo wysokiej Swiadomos$ci zagrozen studenci kierunkéw medycznych nie sa wolni od czynnikow
ryzyka sercowo-naczyniowego. Odsetek osob uzywajgcych nikotyne jest wysoki, siegajac prawie 36%, rowniez inne elementy zachowan
prozdrowotnych nie sa w petni realizowane. Okazuje sig kolejny raz, ze wiedza i praktyka nie zawsze idg w parze.

Niezwykle interesujaca i nadal bardzo aktualna (niestety) jest praca pogladowa Jana Jurgiela i wsp. z Uniwersytetu Medycznego im.
Piastow Slaskich we Wroctawiu oraz Uniwersytetu Medycznego im. Marii Sklodowskiej-Curie i Warszawskiego Uniwersytetu Medycznego
pt. ,What have we learned about COVID-19 in 20207 Ten hypotheses explaining the differences in incidence and mortality from COVID-19
between countries”. Od poczatku wybuchu pandemii COVID-19 obserwowano réznice w zapadalnos$ci i $miertelnosci w réznych krajach
i czeSciach Swiata. W artykule oméwiono 10 hipotez bedacych tematem dyskusji naukowych i probujacych wyjasni¢ te obserwacje.

Goraco zachecam Paristwa réwniez do lektury prac kazuistycznych oraz prac umieszczonych w statych dziatach czasopisma.

Zyczac udanego odpoczynku, pozostawiam Paristwa z 3. numerem Folia Cardiologica.
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Clinical aspects of QTc interval analysis
in adult patients with anorexia nervosa

Analiza odstepu QT u pacjentow z jadtowstretem psychicznym

Karol Gtowacki'* @) Karolina Bula™ @) Artur Filipecki®, Ewelina Szymanska®,
Jan Dutawa®, Katarzyna Mizia-Stec"

'First Department of Cardiology, Upper-Silesian Medical Center, Medical University of Silesia, Katowice, Poland
*Department of Internal Medicine and Metabolic Diseases, School of Health Sciences in Katowice, Medical University of Silesia,
Katowice, Poland

*Both authors equally participated in the study

Abstract

Introduction. Patients with anorexia nervosa (AN) are at increased risk of ventricular arrhythmias, which are considered
to be associated with QT interval prolongation. The aims of this study was to analyze the QT interval in patients with AN
considering the potential impact of pharmacotherapy and to verify various QT correction formulas.

Materials and methods. Fifty-six patients hospitalized with AN (average age: 22.8 + 5.6 years; female/male: 54/2,
mean body mass index = 13.6 + 2.6 kg/m?) were enrolled in analysis: group non-D (n = 44; 78.6%) included patients
who did not use drugs that prolong the QT interval, group D (n = 12; 21.4%) included patients who were treated with
such drugs. QT intervals were measured in a 12-lead electrocardiogram and corrected using the four formulas: Bazett,
Fridericia, Framingham and Hodges.

Results. Mean heart rate (HR) was similar in both groups (61 + 16.3 bpm in group D vs. 63.1 + 18.7 bpm in non-D,
p > 0.05). Pathological bradycardia (HR < 50 bpm) was present in 5 patients (41.7%) in group D and in 13 patients
(29.5%) in group non-D. QTc interval corrected with Framingham formula was longer in group-D (459 + 81 ms) vs. non-D
group (413 + 33 ms), p = 0.04. QT interval corrected with Bazett and Hodges formulas was significantly dependent on
HR (R=-0.29, p=0.03 and R = -0.42, p = 0.001, respectively). Influence of HR on results of Fridericia and Framing-
ham formulas was not significant (R = -0.22, p=0.1and R =-0.11, p = 0.4).

Conclusions. Information about pharmacotherapy in AN patients is key for QTc assessment. Choice of correction formula
has impact on the QTc. QTc obtained using Framingham and Fridericia formulas were the least dependent on heart rate.

Key words: anorexia nervosa, heart rate, QT correction formulas, QT interval, QTc prolongation
Folia Cardiologica 2021; 16, 3: 155-161
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Introduction

Anorexia nervosa (AN) is a severe, often deadly, eating
disorder that leads to cachexia and many somatic compli-
cations [1]. Among mental disorders, AN has the highest
mortality and, according to current data, about 10 percent
of patients die from sudden cardiac death (SCD) [2].

Increased risk of SCD in AN is due to many negative
factors occurring in the course of the disease that dama-
ge the cardiovascular system [1].

Sinus bradycardia is quite commonly observed in pa-
tients with AN [3], while the most common reasons of SCD
are serious ventricular arrhythmias (such as ventricular ta-
chycardia or ventricular fibrillation). Probability of ventricu-
lar arrhythmia increases with changes in repolarization of
the ventricular muscle, what is reflected by the changes in
the electrocardiogram (ECG). The most common changes
associated with an increased risk of SCD in this group of
patients are QT prolongation [4, 5] or QT shortening. Most
reports on QT interval in AN are based on measurement
of QT interval without correction or with correction using
the Bazett formula, which is not recommended for patients
with bradycardia [6], and these are often people with AN.
An important factor causing the frequent occurrence of QT
abnormalities in this group are the drugs used by these
patients, which may affect the QT interval and have a pro-
arrhythmic effect [7]. Most papers on this subject do not
consider the impact of the drugs used by patients on the
obtained results and in this group of patients this is parti-
cularly important. An example is that these patients often
use e.g. antidepressants, many of which have a documen-
ted negative effect on the cardiovascular system, which is
reflected by changes in the ECG.

The aims of this study was to analyze the QTc interval in
patients with AN considering the potential impact of phar-
macotherapy on the QTc interval and to verify various QT
correction formulas.

Materials and method

This is a retrospective, single-center study. Data of 64 con-
secutive adult patients with anorexia nervosa hospitalized
in the Department of Internal Medicine and Metabolic
Diseases of the Medical University of Silesia between
2002 and 2017 were screened. The exclusion criteria
were lack of ECG at admission, family history of long QT
syndrome or sudden cardiac death, left or right bundle
branch blocks, paced rhythms, repeated hospitalizations
(only first hospitalization of each patient was taken into
consideration). The final analysis included 56 patients who
were divided into two groups: group non-D (n = 44; 78.6%)
consisted of patients who did not use drugs that prolong
the QT interval, group D (n = 12; 21.4%) included patients
who had chronic pharmacotherapy with drugs that may

prolong the QT interval. Demographic and clinical data at
admission were analyzed.

Drug classification

To assess drug’s potential to prolong QT interval and indu-

ce torsades de pointes (TdP), classification system from

CredibleMeds was used [8]. Group D consisted of patients,

who were taking drugs with:

— known risk of TdP — cisapride (n = 1);

— possible risk of TdP — mianserin (n = 2), mirtazapine
(n=1);

— conditional risk of TdP (under certain condition like
electrolyte imbalance, drugs interaction) — fluoxetine
(n=1), sertraline (n = 2), olanzapine (n = 1), diuretics
with omeprazole (n = 3), hydroxyzine (n = 1).

Electrocardiography
The standard 12-lead ECGs at rest were recorded (paper
speed 25 mm/s, 10 mm/mV) at admission. Analyses of
ECG recordings were performed by single, experienced car-
diologist. We measured QT intervals looking for the longest
and shortest ones to calculate QT dispersion (QTd). Results
were corrected using the four commonly used formulas:
— Bazett: QTc = QT / VRR [9]
— Fridericia: QTc = QT / YRR [10]
— Framingham: QTc = QT + 0.154 x (1 - RR) [11]
— Hodges: QTc = QT + 1.75 x (HR - 60) [12]

QT and QTc interval prolongation was defined as QT or
QTc duration in women > 460 ms and in men > 450 ms [13].

Statistical analysis

All statistical analyses were performed using Statistica
version 13 (TIBCO Software Inc., Palo Alto, California, United
States). The continuous variables were expressed as the
mean + standard deviation or median and 1-3 quartile
boundaries and the categorical variables as the number
and percentage of subjects. The normality of distribution
was verified with the Shapiro-Wilk test. Differences between
any unpaired normally distributed samples were calculated
using the Student’s t-test, while the non-normal data were
compared using the Mann-Whitney U test. The Wilcoxon
signed-rank test was used for paired data (within group).
Differences in categorical variables were assessed using
the Fisher’s exact test. The Spearman’s rank correlation
coefficient was used for testing the strength of the cor-
relation between two variables. A p value of < 0.05 was
considered to be significant.

Results

Demographic and clinical data

Atotal of 56 patients were incorporated into study. Detailed
demographic and clinical characteristic of study population
was presented in Table 1 as well as comparison of two
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Table 1. Demographic and clinical characteristic of study population stratified by drugs that prolong QT*

Variable Whole population
(n =56)
Age (years) 21.5 (19-25)
Male sex 2 (3.57%)
Weight [kg] 35.6 (31.7-40.1)
BMI [kg/m?] 12.75 (11.5-15.6)
HR [bpm] 57 (47-75)
HR < 50 [bpm] 18 (32.1%)
SBP < 90 [mm Hg] 24 (43.6%)
WBC [x10%/uL] 4.4 (3.6-5.7)
Hemoglobin [g/dL] 12.3(11.3-13.3)
Sodium [mmol/L] 140 (138-142)
Potassium [mmol/L] 4(3.7-4.3)
Hypokalemia 11 (19.6%)
Phosphate [mg/dL] 3.15+1.04
Total calcium [mg/dL] 9.24 + 0.87
lonized calcium [mg/dL] 1.24 + 0.04
TSH [mIU/L] 1.95 (1.39-2.76)
Total protein [g/dL] 6.48 +0.9
Glucose [mg/dL] 75 (69-83)
Total cholesterol [mg/dL] 168 (131-194)
HDL [mg/dL] 672+211
LDL [mg/dL] 85 (58-124)
Triglyceride [mg/dL] 76.5 (55-125)

Group non-D
(n=44)

20 (19-24.5) 23(18.5-30) NS
1(2.23%) 1(8.3%) NS
35.7 (31.6-40.2) 35.8 (32-38.9) NS
12.9 (11.5-15.7) 12.6 (11.7-14.9) NS
58 (49-75) 68 (47-75) NS
13 (29.5%) 5 (41.7%) NS
20 (45.5%) 4 (50%) NS
4.2 (3.5-5.4) 4.9 (3.7-7.3) NS
12.3(11.4-13.2) 12.2 (10.1-14.6) NS

141 (139-144) 138.5 (134.8-140) 0.02
4(3.7-4.6) 3.9 (3.5-4.0) NS
8 (18.2%) 3 (25%) NS
3.24 +1.07 3.05+1.12 NS
9.28 £ 0.86 8.95+1.38 NS
1.24 + 0.05 1.23+0.03 NS
1.86 (1.17-2.76) 1.99 (1.56-2.8) NS
6.4 £ 0.86 6.74 £ 1.01 NS

75 (68-81) 80 (71.5-91.5) 0.03
169 (131-192) 156 (109-261) NS
66.4 £ 20.4 69.8 £ 24 NS
84 (62-113) 102 (32-145) NS
78 (58-138) 74 (54-82) NS

Data are presented as mean + standard deviation (SD), median (1 to 3 boundaries) or number (percentage). All measurements are taken at admission; n — number; NS — not significant; BMI — body mass
index; HR— heart rate; SBP — systolic blood pressure; WBC — white blood count; TSH — thyroid-stimulating hormone; HDL — high-density lipoprotein; LDL — low-density lipoprotein

groups. The mean age was 22.8 + 5.6 years. High female
predominance was observed [female/male (F/M): 54/2].
Sodium level was lower and glucose level was higher in
group D than in group non-D. No other differences were
observed in laboratory findings.

ECG analysis
Sinus rhythm was present in all ECG. Mean heart rate (HR)
was similar in both groups (61 + 16.3 bpm in group D vs.
63.1 + 18.7 bpm in non-D, p > 0.05). Pathological brady-
cardia (HR < 50 bpm) was observed in 5 patients (41.7%)
in group D and in 13 patients (29.5%) in group non-D,
p > 0.05. The mean QTd did not differ between group D
and non-D (40 ms vs. 36.8 ms, respectively, p > 0.05).
QTc interval prolongation was found in 2 to 4 patients
(16.7-33.3%) in D-group and in 3to 5 patients (6.8-11.4%)
in non-D group depending on correction formula. The per-
centage was significantly greater in group D than in group
non-D when Fridericia formula was used. QTc interval ten-
dedto be longer in Group-D: 459 + 81 msvs. 413 £ 33 ms,

p =0.04, correction with Framingham formula, and border-
line p values (0.05-0.07) was found for others (Table 2).

QTc interval prolongation over 500ms was present in
5 patients (all female) — 3 in group D and 2 in group non-D
(25% vs. 4.5%, p = 0.06).

The variability of QTc values depending on used correc-
tion formula was assessed in whole population and within
each group (Table 3). QTc interval obtained with Hodges
formula was the longest. Significant differences were fou-
nd between values of QTc interval obtained with Hodges,
Framingham and Fridericia formulas in analysis for all pa-
tients and group non-D, but not in group D.

Relationship of the QTc internal

with the selected clinical parameters

No significant correlations were found between QTc interval
and potassium, sodium, calcium levels as well as weight
and body mass index (BMI). QT interval corrected with Ba-
zett and Hodges formulas was significantly dependent on
heartrate: R=-0.29,p=0.03and R=-0.42, p = 0.001,
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Table 2. QT interval in group non-D and group D corrected with four formulas

Group non-D (n = 44)

Group D (n =12)

Mean + SD Range >460 ms*  Mean +SD Range > 460 ms*
[ms] [ms] N [%] [ms] [ms] N [%]

Bazett 417 + 35 350-500 5(11.4%) 464 + 92 383-698 2 (16.7%) 0.05 NS
correction

Fridericia 416 + 34 325-505 3(6.8%) 465 + 85 394-678 4 (33.3%) 0.06 0.03
correction

Framingham 413 + 33 335-505 3(6.8%) 459 + 81 391-665 3(25%) 0.04 NS
correction

Hodges 423 + 36 339-532 4(9.1%) 472 + 82 393-660 4 (33.3%) 0.07 0.06
correction

*Comparison between QTc intervals (ms) in both group; **comparison between number of prolonged QTc intervals in both group; “for men > 450 ms; n — number; NS — not significant; SD — standard deviation

Table 3. Comparison between QTc intervals depending on correction method

p value for whole population

p value for group non-D p value for group D

(n=56)
QTc Bazett vs. QTc Fridericia NS
QTc Bazett vs. QTc Framingham NS
QTc Bazett vs. QTc Hodges NS
QTc Fridericia vs. QTc Framingham 0.001
QTc Fridericia vs. QTc Hodges <0.001
QTc Framingham vs. QTc Hodges 0.001

NS — not significant

respectively. Influence of heart rate on results of Fridericia
and Framingham formulas was not significantly important
(R=-0.22,p=0.2and R=-0.11, p = 0.4). See Table 4.

Discussion

The present study focused on analysis of QTc interval in
patients suffered from AN depending on pharmacological
treatment. We used and compared four QT correction
formulas: Bazett, Fridericia, Framingham and Hodges to
find the most appropriate one for patients with AN. The
QTc interval tended to be longer in patients, who were ad-
ministrated drugs with potential to prolong the myocardial
repolarization (p value: 0.04-0.07, depending on used
correction formula). The percentage of patients with pro-
long QTc (> 460 ms for women and > 450 ms for men) was
depended on used formula and was greater in drug-group,
when using Fridericia method.

There are several studies focused on the QT inter-
val in patients with AN and the results are inconsistent.
QTc interval prolongation was observed in considerable
amount of small studies [4, 14-20]. Majority of those stu-
dy used only Bazett formula, which is highly dependent on
heart rate [21]. Another limitations were small samples

(n =44) (n=12)
NS NS
NS NS
NS NS

0.008 0.07
<0.001 NS
<0.001 NS

and various upper limit of normal for QT interval. Most
of novel studies are not in line with previous results and
usually failed to prove higher prevalence of QTc interval
prolongation in AN patients [22-27]. Bomba et al. [28]
found reduced QTc interval in drug-free AN patients com-
pared to controls. What is worth to mention, majority of
those studies assessed patients on drug and those wit-
hout treatment together, so influence of medication was
not taken into account. Janzen at al. analyzed changes
on the electrocardiogram in AN and considered impact of
pharmacotherapy [29]. There were no differences in the
QT interval and QTc with Hodges as well as T-wave abnor-
mality between drug-free and drug-on patients. Drug-free
patients were compared to controls and results were de-
pendent on used formula — QTc interval in AN patients
was shorter (Bazett, Fridericia), longer (Framingham) or
similar (Hodges) than controls. Comparison between drug-
-on and drug-free patients was also conducted in study
by Padfield et al. [26] — there was also no difference in
QTc interval between these groups.

The choice of correction method is still not clear. Walter
et al. suggested Hodges formula, because of lack of corre-
lation with heart rate in their study [27]. It is not consistent
with our results, Bazett and Hodges formulas correlated
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Table 4. Correlation between QTc intervals and selected variables
for whole population

Variable R Spearman p value
QTc Bazett HR 0.29 0.03

Weight 0.17 NS
BMI 0.15 NS
Phosphate -0.07 NS
Sodium -0.06 NS
Potassium 0.2 NS
Total calcium -0.05 NS
lonized calcium -0.14 NS
TSH -0.04 NS
QTc Fridericia HR -0.22 NS
Weight 0.02 NS
BMI -0.06 NS
Phosphate -0.12 NS
Sodium -0.11 NS
Potassium 0.17 NS
Total calcium -0.12 NS
lonized calcium -0.33 NS
TSH 0.1 NS
QTc Framingham HR -0.11 NS
Weight 0.06 NS
BM™I -0,01 NS
Phosphate -0.15 NS
Sodium -0.09 NS
Potassium 0.15 NS
Total calcium -0.12 NS
lonized calcium -0.3 NS
TSH 0.1 NS

QTc Hodges HR -0.42 0.001
Weight -0.01 NS
BMI -0.11 NS
Phosphate -0.23 NS
Sodium -0.18 NS
Potassium 0.16 NS
Total calcium -0.17 NS
lonized calcium -0.29 NS
TSH 0.12 NS

HR — heart rate; NS — not significant; BMI — body mass index; TSH — thyroid-stimulating hormone

Karol Gtowacki et al., QTc interval in anorexia nervosa

significantly with heart rate in the present study. Hodges
formula tended to overestimate QT duration. According to
our results, Fridericia and Framingham were the least de-
pendent on heat rate, so they may be useful with patients
with bradycardia. On the other hand, duration of QT interval
corrected with Hodges, Fridericia and Framingham differed
significantly, but when compared to Bazett method, the re-
sults were similar. The larger research is needed to estab-
lish if QT interval duration corrected with specific method
have prognostic value in long-term follow-up.

Another finding was that in our study there was no re-
lationship between QTc interval and electrolytes or weight
and BMI. Several studies reached similar conclusion [15,
26, 30]. In contrary, Swenne et al. showed significant re-
lationship between QT value and BMI, weight and sodium
concentration [18].

Study limitations

This is a retrospective, single center study. Main limitation
is small number of patients, especially in group treated
with drugs, which may prolong QT interval. We analyzed
medication at the moment of the hospital admission,
which reflected chronic treatment. There was variability
of administrated drugs, which might affect myocardial
repolarization, so group D was not homogenous. ECG was
not reassessed after refeeding.

Conclusions

Information about pharmacotherapy in AN patient is key
for QTc assessment. Choice of correction formula may have
impact on results. Framingham and Fridericia formulas
were the least dependent on heart rate in contrary to Bazett
and Hodges formulas.
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Streszczenie

Wstep. Pacjenci z jadtowstretem psychicznym (AN) sg narazeni na zwiekszone ryzyko komorowych zaburzen rytmu,
ktére wigze sie z wydtuzeniem odstepu QT. Celem pracy byta analiza odstepu QT u pacjentéw z AN z uwzglednieniem
potencjalnego wptywu farmakoterapii oraz weryfikacja roznych formut korekcji QT.

Materiat i metody. Do analizy wiaczono 56 pacjentéw hospitalizowanych z powodu AN (Sredni wiek: 22,8 + 5,6 roku;
kobiety/mezczyzni: 54/2, Sredni wskaznik masy ciata = 13,6 + 2,6 kg/m?): grupe nie-D (n = 44; 78,6%) stanowili cho-
rzy niestosujacy lekéw wydtuzajacych odstep QT, a grupe D (n = 12; 21,4%) chorzy leczeni takimi lekami. Odstepy QT
mierzono w 12-odprowadzeniowym zapisie elektrokardiograficznym i korygowano przy uzyciu czterech wzorow: Bazetta,
Fridericia, Framinghama i Hodgesa.

Wyniki. Srednia czestosé rytmuserca (HR) byta podobna w obu grupach (61 + 16,3 bpm w grupie D vs. 63,1 + 18,7 bpm
w grupie nie-D; p > 0,05). Bradykardia (HR < 50 bpm) byta obecna u 5 chorych (41,7%) w grupie D i 13 chorych (29,5%)
w grupie nie-D. Odstep QTc skorygowany z uzyciem wzoru Framinghama byt dtuzszy w grupie D (459 + 81 ms) niz w gru-
pie nie-D (413 + 33 ms); p = 0,04. Odstep QT skorygowany z uzyciem wzoréw Bazetta i Hodgesa byt istotnie zalezny od
HR (odpowiednio R = -0,29, p =0,03 i R = -0,42, p = 0,001). Wptyw HR na wyniki z wzoroéw Fridericia i Framinghama
nie byt istotny (R =-0,22,p=0,1iR=-0,11, p = 0,4).

Whioski. Informacje na temat farmakoterapii u chorych na AN maja kluczowe znaczenie dla oceny QTc. Wybor wzoru ko-
rekcji wptywa na QTc. Odstepy QT uzyskane przy uzyciu formut Framinghama i Fridericia byly najmniej zalezne od tetna.
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Abstract

Introduction. Knowledge about the importance of a healthy lifestyle in the prevention of cardiovascular diseases should
be an integral part of the medical education of future physicians and other healthcare professionals. The aim of the
study was to assess the presence of selected cardiovascular risk factors in comparison to cardioprotective factors in
the group of students of the Medical University of Warsaw.

Material and methods. The study was conducted using a lifestyle questionnaire based on the questionnaire developed
at the Loma Linda University with the participation of the American College of Lifestyle Medicine. It covered 280 stu-
dents of medicine and physiotherapy.

Results. Although 81% of the respondents have a normal body mass index (with an average of 21.24 for women and
23.49 km/m? for men), 77% of the surveyed population does not eat the recommended 5 portions of vegetables and
fruits a day. Forty-four percent of physiotherapy students and 32% of medical students do not attain the recommended
minimum of 30 minutes a day of moderate or vigorous physical activity. Seventy-six out of 212, i.e. almost 36% of stu-
dents, declare using nicotine in the last year.

Conclusions. Medical students are not free from lifestyle-related cardiovascular risk factors. The percentage of people
using nicotine is high and further studies are needed to assess what factors contribute to the lack of adherence to
healthy lifestyle recommendations among this group of respondents.
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Introduction

Cardiovascular diseases (CVD) are the leading cause of
death in Europe according to EUROSTAT. Prevention of
CVD should therefore be one of the fundamental topics
included in the clinical studies at medical universities.
Currently, it is believed that the main cardiovascular risk
modifiers are factors constituting the pillars of lifestyle
medicine — a balanced diet, regular physical activity,
stress management, avoiding substance abuse, and sleep
hygiene. Thus, they should be considered a core of modern
prevention [1, 2].

Cardiovascular risk factors are classically divided into
non-modifiable, which are age, gender, ethnicity or gene-
tic predispositions, and modifiable, severity of which can
be changed by appropriate lifestyle interventions and/or
pharmacotherapy [3, 4]. This group includes, among others,
hypertension, dyslipidemias, overweight or obesity. The
NATPOL and WOBASZ studies show that the modifiable
factors are the most common cardiovascular risk factors
in the Polish population [3, 5].

On the other hand, cardioprotective lifestyle factors
include, among others, a balanced Mediterranean diet
abundant in vegetables and polyunsaturated fatty acids,
regular, moderate-intensity physical activity, no use of to-
bacco products, and sufficient, uninterrupted sleep [4, 6].

Aim of the study

The aim of the study was to determine the presence of
selected cardiovascular risk factors in comparison to car-
dioprotective factors in the group of students of the Medical
University of Warsaw (MUW). Another aim was to assess
whether the specific profile of professional interests trans-
lates into active prevention of CVD through diet, physical
activity and smoking habits (Table 1).

Material and methods

The data was obtained from an anonymously completed
survey based on a questionnaire developed by Loma Lin-
da University in collaboration with the American College
of Lifestyle Medicine. The study group consisted of 280
3" and 4" year students who in 2019 and 2020 attended
clinical classes at the 3" Department of Internal Diseases
and Cardiology at the Miedzylesie Specialist Hospital in
Warsaw. Due to irregularities in filling in the sheets (lacking
information, omitting questions), 68 questionnaires were
excluded from the analysis. Ultimately, the study analyses
included results obtained from 212 students — 128 from
the medical faculty (medical students further referred to
as MS) and 84 from people studying physiotherapy (further
referred to as PHS — physiotherapy students). Sixty-nine
percent of the surveyed group were women, and 31% were

Table 1. Distribution of the studied subpopulations — division by
gender and faculty

Medical Physiotherapy Total
students (MS) students (PHS)
Women 81 65 146
Men 47 19 66
Total 128 84 212

men (Table 1). Statistical evaluation was performed using
Statistica software.

Results

Weight and BMI

Eighty-one percent of students declared body weight and
height corresponding to the body mass index (BMI) in the
range of 19-25 kg/m? which is within the normal limits.
The BMI of the remaining group (19.33%) was beyond nor-
mal. Both overweight (BMI 25-30 kg/m?) and obesity (BMI
> 30 kg/m?) more often affected men. Only 4 respondents
out of 212 reported results indicating obesity. The average
BMIin women was 21.24 kg/m” and the average BMI of the
surveyed men was 23.49 kg/m”. The average MS BMI was
comparable to the average BMI in the PHS group (21.78
and 22.19 kg/m?, respectively).

Dietary habits

Seventy-seven percent of surveyed students admitted
that they did not consume the recommended 5 portions
of vegetables and fruit per day (1 portion is the amount
that can fit in a hand, excluding fruit juices). Only 3% of
students declared consuming more than 5 portions a day,
and this group included only women. Twenty-eight percent
of respondents reported that they eat less than 2 portions
during an average day. This group included 36% of all men
and 24% of all women. Forty-nine percent of students
declared average consumption of 2-3 servings per day.
MS slightly more often than PHS included in their daily
diet 4 or more servings of vegetables and fruit (25% and
20%, respectively). However, these differences were not
statistically significant (p = 0.08).

The consumption of sweetened beverages, fast-food or
salty and sweet snacks at least several times within two
weeks before completing the questionnaire was declared
by 85% of the respondents — 92% of men and 82% of wo-
men, and a comparable percentage of MS and PHS (86%
and 85%). Eight percent of all students reported that they
ate these types of food almost every day. Thirty-one out
of 212 students declared that they did not reach for the
above-mentioned products. This group included 8% of all
interviewed men and 18% of women.
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Physical activity
Fifty-six percent of PHS and 68% of MS spent more than
30 minutes a day on moderate or vigorous physical activi-
ty. Moderately intense physical activity was defined as an
activity sufficient to lightly sweat. Thirty-four percent of the
MS population exercised 30-49 minutes a day. The same
percentage of respondents chose training sessions lasting
over 50 minutes. PHS most often undertook training lasting
10-29 minutes (38% of respondents). Over 47% of PHS
exercised regularly for a minimum of 30 minutes (in this
subpopulation almost 30% exercised for more than 50 mi-
nutes a day). In both groups, students least often decided
to train for less than 10 minutes (10% of MS, 6% of PHS).
Fifty-seven percent of students declared engaging in
physical activity at least 3-4 times a week, 41% of whom
trained exactly 3-4 times a week. This group included
51% of all MS and over 67% of PHS as well as 41% of all
women and 39% of men. The remaining 17% of respon-
dents exercised at least 5 times a week, and 70% of this
subpopulation were women. Twelve percent of respondents
exercised less than once a week (a comparable percenta-
ge of women and men — approx. 12%). Students of both
faculties most often chose their frequency of training to
be 3-4 times a week.

Nicotine use

Thirty-six percent of the respondents declared using nicoti-
ne within the last year. This percentage was similar among
students of both faculties. The use of nicotine was declared
by 35% of women and 38% of men. The average number
of cigarettes smoked daily was 2.7. Among MS, this value
was slightly lower than in PHS (2.4 vs. 3.3 cigarettes a day).
A difference between women who smoked an average of 2
cigarettes a day and men who smoked 4 cigarettes a day
was noted. On a scale of 0 to 5, students rated their anxiety
level regarding nicotine consumption as 1.

Motivation to change

When asked about the most important area of life requi-
ring a change of habits, all subpopulations, regardless
of their gender and faculty, most often chose physical
activity. Twenty-six percent of respondents declared that
they are most motivated to improve in this field, and 149
out of 212 (70%) considered physical activity as one of
the three priorities necessary to improve their health and
lifestyle. Changing dietary habits was one of the three
priorities in 61% of students. AlImost 19% of students re-
ported the need to improve their diet and physical activity
at the same time. Only 9% of students considered weight
reduction to be their primary goal, but 34% put it in the
top three priorities. The least frequently chosen area (1%
of students) in terms of motivation to change habits was
the use of addictive substances (nicotine, alcohol and
drugs, collectively).

Discussion

The conducted analysis indicates a significant presence of
lifestyle-related disease risk factors among MS and PHS.
Despite their medical background, a large percentage
of students smoking (36%), engaging in physical activity
less than once a week (12%) and consuming insufficient
amounts of vegetables and fruit every day (77%) can be
observed. It should be borne in mind that the respondents
may have coexisting non-modifiable risk factors for CVD,
the detection of which exceeded the questionnaire used
in the study. At this point, it is necessary to consider what
factors contribute to the non-compliance with the recom-
mendations in the student population, despite the declared
motivation to change.

Nicotine use

The Kantar report (October 2019) on attitudes towards
smoking constructed for the Chief Sanitary Inspectorate in
Poland showed that 21% of respondents admit to habitual,
everyday smoking. [7] In the WOBASZ | study (2003-2005),
the percentage of respondents declaring nicotine usage
was 31%, whereas in the WOBASZ Il study (2013-2014)
that percentage decreased to 25% [3]. The NATPOL 2011
study indicated the percentage of smokers was 29% in
the 18-39 age group [5]. In a 2020 survey conducted by
NIZP-PZH, in the 18-29 age group, everyday smoking was
declared by 17.8% of men and 10.6 % of women, usage
of e-cigarettes was declared by 13.3% of men and 11.9%
of women [8]. Thus, the comparison shows that there is
a greater problem of smoking among surveyed students
than in the general population of Poland. In Warsaw, the
percentage of smoking among medical university students
was higher than in other cities. In a 2012 study conducted
on medical students from Wroctaw, the percentage of ciga-
rette smokers was 21%, which is close to the population
average [9]. Comparable results were obtained in studies
on several groups of medical students from £6dZ and
Poznan [10, 11]. However, it should be noted that in the
present study, it was impossible to separate the population
of students smoking every day during the last year from
those who smoked occasionally, relying on the questions
regarding the use of tobacco products in the used question-
naire (Table 2). Therefore, this aspect requires clarification
in subsequent studies.

Obesity and nutrition

The NATPOL study indicated BMI in the 18-39 years
subgroup to be respectively: 25.8 kg/m?* in men and
23.4 kg/m*in women. The results in the population of Poles
aged 18-79 showed that the prevalence of obesity in men
was 24% and 19.7% in women. The WOBASZ | and Il studies
in the 20-74 age group reported the obesity percentage
to be 22% and 26%, respectively [3, 5]. The percentage of
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Table 2. Assessment of selected health-related behaviors in the group of respondents

No. Assessed habits N1+N2 %N1+N2

Multiple choice N1 %N1 N2 %N2

1. During the last two weeks, how often did Never 26 17,8 B 7,6 31 14,6
you eat fast food, sweet drinks (e.g. swee-

; o Several times 92 63 42 63,6 134 63,2
tened carbonated drinks, juice, sweete- ]
ned isotonic drinks) or packaged snacks More than 7 times 17 1,7 13 19,7 30 14,2
(e.g. chips, cookies, candies, crackers)? Almost everyday 11 7,5 6 9,1 17 8
2. During an average day, how many por- < 2 portions 35 24 24 36,4 59 27,9
tions of frU|.t ahd vegetables do you eat? 2-3 portions 72 49,3 39 485 104 49
(1 serving fits in the hand and does not
include fruitjuices) 4-5 portions 32 21,9 10 15,1 42 19,8
> 5 portions 7 4,8 0 0 7 3,3
3. During the past two weeks, how often < 1time a week 18 12,3 8 12,1 26 12,3
have you engaged in moderate or vigo- 1-2timesaweek 43 295 22 333 65 30,7
rous physical activity (e.g. brisk walking or )
being active enough to lightly sweat)? 3-4 times a week 60 411 26 39,5 86 40,5
> 5 times a week 25 17,1 10 151 35 16,5
4.  During an average training session, how < 10 min 12 8,2 6 9,1 18 8,5
mar.ly minutes d9 you spgnd on mod.erate 10-29 min 45 30,8 15 22,7 60 283
or vigorous physical activity? (e.g. brisk )
walking or activity sufficient to make you 30-49 min 45 21,2 20 303 65 30,7
lightly sweat)? >50 min 44 30,1 25 37,9 69 32,5
5. During the last year, have you consumed Yes 51 35 25 37,9 76 35,8
nicotine? (cigarettes, electronic cigaret- No 95 65 a1 62,1 136 64,2

tes, innovative tobacco products, cigars)

N1 — number of responding women; %N1 — percentage of all the responding women; N2 — number of responding men; %N2 — percentage of all the responding men; N1+N2 — number of all the respon-

dents; %N1+N2 — percentage of all the respondents

obese people among the surveyed students was 2% and it
concerned only men. It was therefore significantly less than
in the general population. In the 2020 NIZP-PZH survey,
the values were lower, indicating prevalence of obesity at
10% (12.3% of men and 7.8% of women) [8]. Regarding
the 20-44 age group, obesity concerned 4.6% of women
and 9.2% of men [8]. Studies conducted on student groups
from large Polish cities confirm this tendency. A study of
students from Poznar reported that men’s average BMI was
significantly higher than the average BMI of the surveyed
women (23.41 vs. 20.52 kg/m?) [12]. A similar correlation
was observed in the Warsaw group. In a study conducted
among pharmacy students of the Medical University of
Wroctaw, 28% of men and 7% of women were overweight,
and obesity concerned 15% and 10% of respective genders
[13]. Sixty-two percent of women and 75% of men in this
group reported that they did not eat enough vegetables
and fruit every day. These values were also similar to the
results of the MUW student population.

Physical activity

Inthe WOBASZ | and Il study, rare engagement in physical
activity was declared by 52% and 55% of respondents,
whereas frequent physical activity (more often than 3
times a week) was declared in the NATPOL study by 44%

[3, 5]. According to “Health status of the Polish population
and its determinants Report 2020” more than 67.2% of
Polish people do not take up regular recreational physical
activity. Moreover, during the coronavirus disease 2019
(COVID-19) pandemic (spring-autumn 2020), 34.3% of
Poles reduced their physical activity and only 17.5% of the
respondents increased their physical activity. In the age
group of 20-44, reduced activity was declared by 38.6%
men and 33% women, while an increase in physical acti-
vity — by 24.7% men and 26.6% women [8]. Considering
these results, 57% of students who declared being active
at least three times a week can be considered a progress.
However, it should be noted that slightly more than 12%
of the respondents were not physically active even once
a week. In the study by Slusarska et al. [9] that analyzed
cardiovascular risk in medical students from Wroctaw, 75%
of respondents described their level of physical activity
as medium, 22% as high, and only 6% as low. Compared
to these values, the results from MUW were significantly
worse; however, in the abovementioned study, the defini-
tions (e.g. exercise duration and frequency) of each level
of activity were not determined by the researchers, thus
obtained data relied only on students’ perception and
therefore may be inconclusive. Nevertheless, such a large
fraction of students of MUW who do not engage in the
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recommended or even minimal physical activity should
lead to intensifying the promotion of physical activity as
a fundament of a healthy lifestyle.

Further actions

The results of this study indicate a necessity to include
practical approach to the subject of lifestyle-related disease
prevention in the compulsory curriculum at all faculties of
medical universities. New light on the role of lifestyle medi-
cine in medical education could be shed if one conducted
a study comparing the awareness and prevalence of cardio-
vascular risk factors in students who completed a course of
lifestyle medicine with a control group selected from other
students of the same faculty who did not participate in such
classes. An additional advantage of prioritizing prevention
and putting emphasis on teaching lifestyle medicine is that
the knowledge or skills acquired during these classes wo-
uld contribute to increasing the students’ motivation and
sense of effectiveness when changing their own habits,
which could then translate into personalizing the type of
intervention to meet the needs of individual patients during
clinical work in the future [14-16].

Study limitations

There are several limitations to this study. The group of
respondents is relatively small and uneven considering
the distribution of subpopulations. Moreover, a factor
that should be taken into consideration when interpreting
the results is the lack of objective methods to verify the

Streszczenie

accuracy of the information provided. Better quality of evi-
dence would be ensured by complementing the question-
naire with precise anthropometric measurements of the
respondents as well as basic laboratory tests. Another limit
of the analysis is the lack of data on the actual awareness
of the role of lifestyle in preventive cardiology in the group
of students. Knowledge in this field should be verified by
adding appropriate questions to the questionnaire.

Conclusions

The study indicates a significant prevalence of modifiable,
lifestyle-related risk factors for CVD among students of
MUW. Students only partially identify unfavorable habits
and report their motivation to change them. The vastest
group declared the need to improve on their physical activity
or diet which corresponds well with the results obtained
from respected sections of the questionnaire. Despite high
prevalence of smoking, only a small percentage of students
considered reducing nicotine usage to be their health prio-
rity. The knowledge of primary prevention and the role of
lifestyle medicine in controlling the risk of lifestyle-related
diseases requires verification and subsequent analysis.
Identifying the causes that lead to suboptimal lifestyle
decisions is necessary to design effective interventions
and requires further research.
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Wstep. Wiedza na temat zdrowego stylu zycia w prewencji chorob uktadu sercowo-naczyniowego powinna by¢ istotnym
elementem zdobywania wyksztatcenia na kierunkach medycznych. Celem pracy byto okreslenie wystepowania wybra-
nych czynnikow ryzyka sercowo-naczyniowego zaleznych od stylu zycia oraz czynnikow kardioprotekcyjnych w grupie
studentéw Warszawskiego Uniwersytetu Medycznego.

Materiat i metody. Badanie przeprowadzono za pomocg ankiety, bedacej polskim odpowiednikiem kwestionariusza
opracowanego na uniwersytecie Loma Linda z udziatem American College of Lifestyle Medicine. Objeto nim 280 stu-
dentow kierunkow lekarskiego i fizjoterapii.

Wyniki. W badanej populacji 77% o0sob nie spozywa 5 porcji warzyw i owocow dziennie. U 81% respondentow wskaznik
masy ciata jest prawidtowy (przy Sredniej wynoszacej 21,24 u kobiet i 23,49 km/m? u mezczyzn). Spoérod przebadanych
osoby aktywne fizycznie co najmniej 3 razy w tygodniu to 51% studentéw kierunku lekarskiego i ponad 60% studentow
fizjoterapii. Prawie 36% studentow, tj. 76 sposrod 212, deklaruje uzywanie nikotyny w ostatnim roku.

Whioski. Mimo wysokiej Swiadomosci zagrozen studenci kierunkéw medycznych nie sg wolni od czynnikow ryzyka
sercowo-naczyniowego. Odsetek osob uzywajacych nikotyne jest wysoki i konieczne sg dalsze badania stuzace ocenie,
jakie czynniki wptywaja na brak przestrzegania zalecen zdrowego stylu zycia w tej grupie badanych.

Stowa kluczowe: medycyna stylu zycia, ryzyko sercowo-naczyniowe, studenci medycyny
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Abstract

Coronavirus disease 2019 pandemic is one of the most difficult challenges for modern medicine and health care. Since
the beginning of its outbreak in different regions of the world, researchers have noticed differences in incidence and
mortality rates. We herein present ten hypotheses that were a topic of scientific discussions and might explain this
observation. Cultural, demographic, sociological characteristics of societies, differences in healthcare systems and
vaccination schedules, genetic polymorphism, and other factors can serve as variables affecting the course of the pan-
demic in different regions of the world. Further study of those hypotheses might provide us with valuable insight and
broaden knowledge in this unprecedented epidemiological situation.

Key words: COVID-19, epidemiology, One Health, pandemic

Introduction

Severe acute respiratory syndrome-related coronavirus 2
(SARS-CoV-2) human-to-human transmission was confir-
med on January 20", 2020, and declared a pandemic by
the World Health Organization on March 11", 2020 [1, 2].
The year has passed since we are aware of the coronavirus
disease 2019 (COVID-19) and the virus noted in almost
every country of our globe [3].

Folia Cardiologica 2021; 16, 3: 168-176

From the very beginning of the COVID-19 pandemic,
there have been significant differences in morbidity and
mortality between countries. The natural development
of pandemic, transmission from one area to the other,
or the data analysis time could not merely explain this
fact. All of it led to the formulation of several hypothe-
ses —summed up and discussed more widely in our text-
book — explaining why the epidemical situation differs
between countries [4].
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At the beginning of the pandemic, Poland has noted
a relatively low number of deaths with a high incidence
rate. This observation was similar for most countries in
Central and Eastern Europe, in contrast to Western Euro-
pe and America. Unfortunately for Poland, the tendency
has changed due to poor control of the pandemic. It led
to the healthcare system’s paralysis and severe growth in
mortality, with the highest number of almost one thousand
deaths on 8" April (Figure 1).

Hereby we describe the most important contemporary
hypotheses, explaining partially why the epidemic reports
suggested that the course of COVID-19 was milder in some
areas, and the percentage of deaths from COVID-19 was
significantly lower.

Hypothesis 1

The hypothesis of the initial demographic

and health status of the infected population
In this hypothesis, society’s different demographic struc-
ture can cause the virus’s heterogenic spread, the other
morbidity and mortality rates. Countries with a higher
proportion of young people have a milder incidence of
infections, whilst countries with a high proportion of the
elderly experience more deaths and hospitalization due to
COVID-19 [5]. This theory perfectly explains the low inci-
dence and mortality of COVID-19 in the continent with the
youngest population in the world — Africa. Factors modify-
ing these correlations may be individual societies’ health
status — the prevalence of additional risk factors such as
smoking, obesity, diabetes, cancer, and respiratory system

diseases [6]. Those factors can increase susceptibility to
SARS-CoV-2 infection and mortality from COVID-19. Initially,
this hypothesis explained the relatively low mortality from
COVID-19 in China, compared with the other country that
became the epicenter of the pandemic — Italy. However, this
model cannot explain the significant difference in mortality
from COVID-19 in societies with a similar demographic
structure (e.g. Italy and Germany).

Hypothesis 2

The hypothesis of cultural

and sociological differences

The hypothesis of cultural and sociological differences
tried to fill this gap, explaining differences in the deve-
lopment of the epidemic in Asia and countries of Western
Europe [7, 8]. In these countries, the pandemic spread
more quickly and had higher mortality (Italy, Spain). There
is a possible correlation between the easier spread of
the virus and cultural behaviors, which differ between
Mediterranean and Asian societies. In Southern Europe,
people live very active social life: spending much time in
restaurants and pubs, celebrating meals, enjoying feasts
and parties, taking pleasure from the time shared (ltalian
la dolce vita, Spanish fiesta); when Asians are thought
to be more focused on work and study and are signifi-
cantly less social. There is a clear distinction between
such simple day-to-day gestures as greeting — hugs and
kisses of people regardless of gender in southern Euro-
pe versus keeping distance and nodding head in Asian
countries. The rapid transmission of the infection could
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Figure 1. Daily deaths in Poland (na podstawie: https://www.worldometers.info/coronavirus/country/poland/)
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significantly affect multi-generational families living in
the same household.

Additionally, the traditional model of an Italian family
with a late independent young generation being a vector
of infection to the oldest members of the family living to-
gether could also play a role in transmitting disease [9].
However, this hypothesis still does not fully explain the high
mortality rates from COVID-19 in the rich countries in Nort-
hern Europe — the Benelux countries: Belgium and Luxem-
bourg. Nevertheless, cultural and sociological differences
may have been related to seemingly trivial behavior in in-
dividual societies and be important in the initial stages of
the virus's transmission.

Even difference in simple social habits concerning hy-
giene can play a role in the transmission of COVID-19. The
results of a study carried out five years before the outbreak
of the pandemic (WIN/Gallup International, 2015, asses-
sed 30.12.2020 — https://www.statista.com/chart/4111/
/do-europeans-wash-their-hands-after-using-the-toilet/) de-
termined the percentage of Europeans routinely washing
their hands with water and soap after leaving the toilet.
The percentage was the highest in some Islamic-mainly
countries (Turkey, Bosnia and Herzegovina — 94 and 96%
respectively), high in some countries (Germany — 78%,
Sweden — 78%, Finland 76%, Great Britain — 75%), me-
dium in other (Ukraine — 71%, Poland — 68%), and low in
those highly impacted with COVID-19 five years later (Fran-
ce —62%, Spain — 61%, Italy — 57%, Netherlands — 50%).

Hypothesis 3

The hypothesis of the efficiency of health
care systems and the early implementation
of preventive measures

The hypothesis of the efficiency of health care systems
and the early implementation of preventive measures
adds to the previous observations important factors
modifying the spread of the virus. In an excellent organi-
zation, the health system’s proper funding and efficiency
could result in the low mortality rate from COVID-19 in co-
untries such as Germany. Contrary, the absence or the late
implementation of a ‘lockdown’ strategy in Sweden and
the United Kingdom explains very high mortality rates from
COVID-19 [10]. The general practice of wearing masks,
social isolation and distancing in public are factors that
could possible explain the relatively stable control of the
pandemic in countries such as South Korea, Singapore,
Taiwan, Japan and Hong Kong. Studies emphasized that
those societies wore masks long before the epidemics
outbreak and continued to do it during and afterwards
[11]. People in those countries wore masks because of
previous viral epidemics, but also due to air pollution.
Thus, Asian countries quickly and effectively implemented

preventive and protective methods. Other elements limi-
ting transmissions have also been introduced more easily:
for instance, frequent handwashing. Quickly introduced
control of tourism and journeys could explain success
achieved in Australia and New Zealand.

Assuming that the Chinese morbidity and mortality data
are accurate, this country has managed the epidemic very
well [12]. It was possible by using severe forms of ‘lock-
down’: locking citizens in their homes and putting them
under strict control, isolating certain cities and provinces,
preventing the movement of people within these zones.
These measures were a very troublesome strategy, but it
is undoubtedly more effective than just reporting danger
in individual districts without any control over the move-
ment of people between them (a strategy implemented in
Poland with so-called ‘yellow’ and ‘red’ districts). Sociolo-
gists also point out that effective methods of preventing
pandemics in the population dimension are paradoxically
easier to introduce in countries with authoritarian power
than in liberal democracies.

Furthermore, the testing strategy and its testing capa-
city played a significant role in the pandemic’s adequate
control. In Poland, problems related to this matter might
provide us with a possible explanation of the excess-all
cause of mortality rate during the second and third wave
[13]. The high rate of positive SARS-CoV-2 test — exceeding
20% with a peak of 50.3% — suggests that COVID-19 was
underdiagnosed in the second and third wave period [14].
Consequently, patients died because of COVID-19 and its
complications before diagnosis was made or were tested
during screening in the emergency units of general hospi-
tals, where they were admitted because of deterioration of
COVID-19 and other somatic conditions. Diagnosis of CO-
VID-19 in hospitalized patients impacted majorly on opera-
tions, as it led to the quarantine of medical personnel and
closures of whole wards, limiting access to health services
for the most severely ill people [13].

Furthermore, focusing on COVID-19 cases, many he-
alth professionals had to abandon their previous obliga-
tions with severe limitations of direct patient-doctor con-
tact. Apart from the current issues related to the pande-
mic, there is a need to sustain the proper level of medical
care in the whole system: efficient oncological diagnostics
(7% decrease of fast-track oncological cards in Poland in
2020 vs. 2019) [15], cardiological services (15% decrease
of myocardial infarction hospitalizations in Greater Poland
region in 2020 vs. 2019) [16], brain stroke management
(25% decrease in stroke patients treated with mechanical
thrombectomy in Lesser Poland region in January-May
2020 vs. January-May 2019) [17], and managing an ob-
served deterioration of the population’s mental health are
expected to be major significant challenges for the follo-
wing months of the ongoing pandemic [18].
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Hypothesis 4

Hypothesis 5

The hypothesis of population density

and accelerated transmission of infections
The hypothesis of population density and accelerated
transmission of infections. Population density could be
the main element explaining the differences in pandemic
development in individual countries. Itis a simple parame-
ter that correlates with the risk of SARS-CoV-2 infection.
The Scandinavian countries in Europe have become an
excellent model to prove this hypothesis. In this hypothe-
sis, we cannot compare the data from Sweden, where the
authorities decided not to apply the ‘lockdown’ strategy
but to opt for population immunization. Other countries —
Norway, Denmark, Finland — have a similar socio-cultural
picture with high economic growth, a similar healthcare
organization, and a preventive and lockdown policy. These
countries have almost identical populations (5.4-5.8 mil-
lion citizens), but their population density varies Norway
15, Finland 15, Denmark 138 people/km?. The reported
mortality from COVID-19 is twice as high in Denmark as in
Finland or Norway [19]. It is worth pointing out that also
in Poland, the regions of the dense population — the Sile-
sian agglomeration, Mazavia and Lesser Poland — had the
highest morbidity rate of SARS-CoV-2.

The epidemiological literature also emphasizes the
role of local communities that can increase virus trans-
mission regardless of population density in large indu-
strial factories, mines, military barracks, schools, edu-
cational institutions, dormitories, monasteries, temples.
Similarly, the infection can be easily transmitted in cro-
wded places: concerts, religious rites, weddings, fune-
rals, large sports events. The conditions of contact can
alter the effectiveness and the scale of transmission.
Analyses suggest a higher chance of infection indoors
than in open air, especially in the smaller spaces, when
there is a closed air circuit, and there is no possibility of
regular ventilation with opening windows [20, 21]. The
hypothesis of the accumulation of transmission can also
explain the accelerated and highly unfavorable initial
course of the Italian Lombardy and Veneto epidemics.
Some epidemiologists believe that it is no coincidence
that the epidemic started there between February and
March. This region is significantly industrialized and has
high economic development due to numerous business
contacts with Asian countries. January 2020 was when
many people from China came to Italy after celebrating
the Chinese New Year; similar migrations were also ob-
served in Chinese provinces [22]. According to one of
the hypotheses, some of these people could have been
carriers of the coronavirus, thus forming a particular po-
pulation of ‘zero patients’, which, by further transmitting
the virus, caused an extreme progression in the number
of infected people.

The hypothesis of variable virulence
of different strains of the virus
The hypothesis of variable virulence of different strains
of the virus. At the beginning of the COVD-19 pandemic,
studies analyzed the genetic variability of SARS-CoV-2. It
was necessary because the newly discovered coronavirus
showed a relatively high potential for genetic variability,
which enabled it to break down the species barrier and
switch from animals to humans. Many different mutations
in SARS-CoV-2 have been described so far [23]. Currently,
the most common subtype is D614G, which is commonly
called G strain. It mutated into GR and GH clades at the
end of February 2020. Studies show that the prevalence of
G, GH and GR clades is continuously increasing worldwide.
The ‘old’ S strain exists in some restricted areas in the US
and Spain. The Land V strains are gradually disappearing.
Four other SARS-CoV-2 genetic clusters were identified
as super-spreaders (SS) variants. They are also responsible
for triggering the primary COVID-19 pandemic outbreaks
in different countries. The SS1 cluster was widespread in
Asia and the US, and it was probably responsible for the
outbreaks in Washington and California and South Korea,
and the SS4 cluster contributed to the pandemic in Europe.
The British variant of SARS-CoV-2 has also been reported
in December 2020 [24]. At present, there is no conclusive
data that would enable to establish correlations between
a specific genetic variant of SARS-CoV-2 and mortality. Sig-
nificantly, none of the found mutations seems to affect the
antigenic structure of the new coronavirus. This lack of an-
tigenic mutation is an important facilitation in the design
of vaccines directed against SARS-CoV-2, available since
the end of December 2020.

Hypothesis 6

The hypothesis of genetic polymorphisms

The hypothesis of genetic polymorphisms always arises
when a pandemic involves different countries, nations and
societies. Since the beginning of the COVID-19 pandemic,
attention has been drawn to the possible impact of gene-
tic polymorphisms within the renin-angiotensin system,
resulting in a different expression of ACE2 — a protein
essential in entering host cells [25]. There were claims that
people with specific ACE polymorphisms using ACE/sartan
inhibitors may prevent severe alveolar damage. It has been
emphasized that genetic polymorphism if affects mortality
from COVID-19, should be linked to a gene located on chro-
mosome X, thus would explain the higher mortality rate in
men with one copy of this chromosome. Studies showed
that the course of COVID-19 is particularly severe in indivi-
duals with mutations of the TLR7 gene in chromosome X,
which would affect the expression of genes for interferon.
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There is also a hypothesis that the poor prognosis of CO-

VID-19 is related to the gene’s polymorphism for glucose

6-phosphate dehydrogenase (G6PD). Favism, associated

with a deficiency of GEPD, is a disease that affects appro-
ximately 200 million people worldwide. Poland is one of the

countries with a low prevalence of GEPD deficiency (0.1%

of the population); higher percentages of people with this

genetic defect are observed in Italy, Spain, the USA, India
and southern China. That could explain higher morbidity
and/or mortality in the course of COVID-19.

Other studies highlight the possible link between the
prognosis of COVID-19 and gene polymorphism in:

— already mentioned genes encoding ACE2 — some gene-
tic polymorphisms of ACE2 may favor the occurrence of
neurological complications. Interestingly, the ACE2 poly-
morphisms rs35803318 and rs2285666 occur at
a completely different frequency in the Italian popula-
tion than in other parts of the world [26];

— genes encoding ACE1: where ACE1 Il polymorphism is
associated with higher mortality from COVID-19 and
higher ACE1 I/D ratio would be associated with better
prognosis [25, 27];

— genes encoding interferon-induced helicase 1 (IFIH1):
which may involve the lower expression of INF-beta in
some populations with a specific mutation of the sin-
gle nucleotide IFIH1 (Afro-Americans in the USA) [28];

— a gene encoding the expression of a receptor — the
TMPRSS2 serine protease — that is responsible for the
attachment to the host cell: it was found that out of four
alleles responsible for the expression of TMPRSS2 in
the alveoli, those associated with increased expression
of TMPRSS2 are more common in the European and
American than in the Asian population [29];

— genes encoding dipeptidyl-peptidase-4 (DPP4) —
CD26 protein, which may explain a worse prognosis in
COVID-19 in people with diabetes [30];

— genes encoding glutathione s-transferase [31];

— genes encoding the major histocompatibility system HLA
(human leukocyte antigens): type HLA- DQB1*06 incre-
ases the risk of SARS-CoV-2 infection, and types
HLA-A*02, HLA-B*44 and HLA-C*05 have a potential
protective role;

— genes encoding interferon-induced transmembrane
protein 3 (IFITM3); its specific polymorphisms may be
associated with a worse prognosis of COVID-19 [32];

— genes encoding the blood group system, with lower
susceptibility to SARS-CoV-2 infection of people with
blood group ‘0’ and higher susceptibility of people with
blood group ‘A’ [33].

Hypothesis 7

The hypothesis of unspecific cellular immunity induced by
tuberculosis vaccination. has gained many supporters and

resonated with the public. Tuberculosis vaccination was
introduced in 1921 (after the ‘Spanish flu’ epidemic) to
prevent tuberculosis. The vaccine is produced from the BCG
strain (Bacille Calmette-Guérin) —a mutant bovine bacillus
deprived of virulence by multiple passages. The hypothesis
of the protective effect of tuberculosis vaccination was
proposed by observing large differences in SARS-CoV-2
infections and mortality from COVID-19. East Germany (for-
mer GDR — German Democratic Republic, a socialist state
existing until 1989) mortality rates were lower compering to
West Germany (former Federal Republic of Germany) [34].
The former GDR used the BCG vaccine until 1990; thus,
all people over 30 years old are still immunized. In West
Germany, due to the low risk of tuberculosis, citizens were
not vaccinated with the BCG vaccine [34].

Similarly, studies showed significant differences in
mortality rates between post-communist Eastern and We-
stern Europe: Spain (BCG has not been vaccinated since
1981) and Portugal (BDG vaccinations until 2017 — 36 ye-
ars longer) [35]. Other countries that do not carry out the
mandatory BCG vaccination have experienced significant
problems in controlling the epidemic: Great Britain, the
USA, France, Belgium, the Netherlands, Denmark, Italy,
Luxembourg, Spain, Australia, and Israel. Similarly, the
high mortality rate from COVID-19 in Ecuador (no BCG
vaccination) in comparison with Peru (BCG vaccination
obligatory since 1945) and Colombia (BCG vaccination
obligatory since 1960). Studies correlate the number of
cases of COVID-19 with the lack of obligatory BCG vac-
cination [35]. Data indicate that the earlier in the life of
an individual the BCG is given, the lower is the risk of de-
ath from COVID-19. It appears that there were fewer in-
fections and fewer deaths during the first 30 days of the
epidemic in countries where BCG vaccination was com-
pulsory at least until 2000. In Poland, the Brazilian strain
has been used since 1955 to 2005, on all children and
infants with the birth-weight above 2000 grams (the first
dose — given right after birth, and the second — at the
age of seven). According to the information provided to
us by the Polish national consultant in Pediatrics — prof.
Teresa Jackowska — the BCG infant vaccination rate in
Poland is over 90%. It could explain low mortality from
COVID-19 in Poland. One dose of the BCG vaccine leads
to anti-tuberculosis immunity for at least 15-20 years.
The BCG vaccine does not stimulate the production of
specific antibodies but activates T CD4 lymphocytes to
produce cytokines. Increased INF-gamma production in
vaccinated individuals has been found even after 10 to
30 years since the last vaccination. However, we still do
not know if the BCG vaccine itself could be a protective
factor against SARS-CoV-2 and whether it is worth giving
an additional dose of BCG vaccine to people who have
been vaccinated in the past or the first dose to people
who never received BCG vaccine. The results of ongoing
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randomized clinical trials, including the Australian BRACE
(BCG vaccination to Reduce the impact of COVID-19 in
Australian healthcare workers following Coronavirus Expo-
sure) and the Dutch BCG-CORONA (Reducing Health Care
Workers Absenteeism in COVID-19 Pandemic Through
BCG Vaccine), will resolve this issue [36, 37]. Studies
also suggested that BCG vaccination’s protective effects
against the COVID-19 may also apply to other early child-
hood vaccines, such as MMR vaccine [38, 39].

Hypothesis 8

The hypothesis of other factors inducing
immune protection against SARS-CoV-2
Possibly, a vast number of other coronaviruses, symp-
tomatically or asymptomatically infecting humans, may
induce resistance to the coronavirus SARS-CoV-2 via the
humoral and/or cellular pathway. Studies showed that
the memory T cells, which have previously recognized
the cold-causing coronaviruses, can also recognize the
SARS-CoV-2 proteins (including the S protein responsible
for its association with human cells). It may explain why
some people have a milder course of the disease. Studies
showed that 40% and 60% of people who have never
contacted SARS-CoV-2 have memory T cells capable
of responding against the virus. These cells recognize
parts of the virus with which they have never been in
contact before. Observations confirming this fact were
conducted in the Netherlands, Germany, the UK, and
Singapore. Flu and infections of the upper respiratory
tract — more frequent in Central and Eastern Europe
than in warm Mediterranean countries — could also, pa-
radoxically, contribute to better protection in pandemic
times. The mechanism explaining this phenomenon may
be the occurrence of “cross-reactivity” — the presence of
lymphocytes that can fight a dangerous virus due to the
similarity of a previously recognized, less virulent one.
This mechanism can be triggered by contact with ‘ani-
mal’ coronaviruses and to produce a protective immune
system. According to anecdotal that veterinarians and
pet owners — people who have frequent contact with
animals — had a milder course of SARS-CoV2 infection
[40]. However, these reports need to be verified.
Interestingly, Oxford University scientists promote the
hypothesis that exposure to ‘animal’ coronaviruses can
modify people’s immune response against SARS-CoV-2.
They prove that SARS-CoV-2 or a very similar coronavirus,
long before the pandemic erupted in 2020, infected pe-
ople in South-East Asian countries (Vietnam, Laos, Cam-
bodia, Burma, Thailand). In these countries — contrary
to South China — bats are the most common reservoir of
many coronaviruses, including the species considered to
be the one from which the SARS-CoV-2 infection started.

These countries — including Indonesia — are characteri-
zed by the highest biodiversity of bats. According to this
hypothesis, SARS-CoV-2 has repeatedly infected these
countries’ populations, making them immunologically
protected. Then, the virus infected the pangolin and was
dragged to Wuhan'’s province, where the population was
‘immunologically unprepared’. This theory explains the
very low incidence and mortality rate of COVID-19 in Viet-
nam, Laos, Cambodia, Burma or Thailand — countries very
close to China with dense population and without strict
lockdown restrictions. The cross-over SARS-CoV infections
between humans and animals are not fully understood
until now [41, 42].

Hypothesis 9

The hypothesis of additional lung damage
and the impact of an industrially

altered environment

The hypothesis of additional lung damage and the impact
of an industrially altered environment was gaining suppor-
ters at the beginning of the US epidemic after observing
the increased mortality rate from COVID-19 in regions
with increased air pollution [21, 43-46]. It seems that an
atmosphere with a high PM2.5 and PM10 content favors
the transmission of the virus by transporting it on dust
particles over long distances. PM2.5 and PM10 particles
also induce inflammation in the lungs, which may increase
the risk of infection and exacerbate the course of COVID-19
[47-51]. The rapid development of the pandemic in Italian
Lombardy may also have depended on air pollution in Italian
cities in the region [21]. If these concepts are valid and
have clinical implications, they are bad news for Poland’s
epidemic — one of the most polluted countries in Europe.
The coal-based economy leads to high annual concentra-
tions of PM2.5 and PM10, especially in Silesia and Lesser
Poland. Some experts emphasize that the ‘lockdown’
applied in Europe has resulted in significant air pollution
reductions in March-April 2020, which would be crucial for
reducing virus transmission [21]. Further observations of
these dependencies and their impact on pandemic control
are necessary.

Hypothesis 10

The climatic hypothesis

The climatic hypothesis suggests that the transmission
of the virus and its infectivity depends significantly on the
climatic conditions. At the very beginning of the pandemic,
scientists suspected that the SARS-CoV-2 virus would
disappear or significantly weaken with time — similarly
to other coronaviruses causing flu and respiratory infec-
tions. It could probably happen in the summer period,
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characterized by higher temperatures and more sunlight
[52]. The higher temperature limits the transmission of
the virus since it promotes aerosol droplets’ drying on
which the virus can spread or remain active on surfaces
for longer [53]. Unfortunately, the effects of temperature
and sunlight in high humidity conditions are unlikely to
be significant. Studies show that UVC light can neutralize
SARS-CoV-2, used to decontaminate surfaces, rooms and
personal protective equipment [54]. The atmosphere of
Earth stops the UVC radiation — it does not reach the gro-
und surface and does not affect the virus. The significance
of UVA and UVB radiation against the SARS-CoV-2 virus is
not entirely clear. However, some data suggest that the
pandemic development from February to May 2020 inver-
sely correlates with the amount of UVA and UVB radiation,
i.e. sunlight. It may suggest a lower number of SARS-CoV-2
infections in the northern hemisphere during the summer,
with an increased incidence of COVID-19 in the southern
hemisphere at the same time (Brazil, Australia). It is also
consistent with the observations made in Bangladesh,
India and Pakistan. Despite the hot climate, the epidemic
is growing because monsoon clouds block solar radiation
and high humidity. The correlation of the course of the
epidemic and the climate requires further research. If
such dependence exists, it is undoubtedly influenced
by other modulating factors (mentioned above). These
factors — easing of restrictions, holiday tourism, failure
to follow recommendations, ‘pandemic lassitude’ — may
have caused an increase in summer infections in a hot,
sunny Europe in August 2020.

Streszczenie

Conclusions

Many explanations exist that partially could answer why
some world regions are differentially affected with the
SARS-CoV-2 pandemic. In this paper, we have grouped
those hypotheses into ten possible areas of impact. Ne-
vertheless, we must emphasize that all the factors can
interact, thus have a different impact on the course of
the COVID-19 around the globe. It is worth remembering
that the state of knowledge about SARS-CoV-2 and the
COVID-19 pandemic remains highly speculative, controver-
sial and difficult to verify, and the real explanation of the
differences in morbidity and mortality from COVID-19 is
probably the result of many factors. We cannot also reject
the hypothesis of the difference morbidity and mortality,
which says that different strategies of testing, the capacity
of the health system, ability to track infections and eligibility
criteria of COVID-19-related deaths vary from country to
country, thus could create a false picture of the dynamics
of the pandemic. The publicly available data from the Eu-
ropean Centre for Disease Prevention and Control (ECDC)
show a clear correlation between GDP per capita and the
number of deaths per COVID-19 per million population in
each country. It would indicate that wealthier countries are
testing more, identifying more cases, and better qualifying
COVID-19-related deaths. Nevertheless, this paper should
stimulate others to do more research on the subject.
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Pandemia choroby koronawirusowej 2019 jest jednym z najtrudniejszych wyzwan dla wspotczesnej medycyny i systemow
ochrony zdrowia. Od poczatku jej wybuchu w réznych czesciach Swiata zaobserwowano réznice w zapadalnosci i Smier-
telnosci. W artykule oméwiono 10 hipotez, ktore bylty tematem dyskusji naukowych i moga wyjasniaé te obserwacje.
Czynniki kulturowe, demograficzne oraz socjologiczne, réznice w systemach opieki zdrowotnej i harmonogramach szcze-
pien, polimorfizm genetyczny moga stanowi¢ zmienne wptywajgce na przebieg pandemii w réznych regionach Swiata.
Dalsze badanie tych hipotez moze dostarczy¢ cennych informacji i poszerzy¢ dostepna wiedze w tej bezprecedensowej

sytuacji epidemiologicznej.

Stowa kluczowe: COVID-19, epidemiologia, One Health, pandemia
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Atrial fibrillation or patent foramen ovale: where is the cause

of recurrent ischemic strokes?

Migotanie przedsionkow czy przetrwaty otwor owalny — gdzie lezy przyczyna
nawracajgcych udarow niedokrwiennych mozgu?
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Abstract

Ischemic stroke is one of the major causes of death and disability in high-developed countries. Closure of patent
foramen ovale (PFO) is recommended if other causes of ischemic stroke, such as atrial fibrillation (AF), are excluded,
especially in young patients. We present a case report of a 75-years-old female patient with five ischemic strokes in
her medical history and newly diagnosed PFO. Atrial fibrillation was detected 25 years after first ischemic event. Imple-
mentation of anticoagulation therapy has prevented new ischemic strokes in this patient. According to emerging meta-
-analyses such treatment is sufficient not only in AF, but also in PFO related ischemic strokes. The patient had other risk
factors for paradoxical embolism such as varices, post-thrombotic syndrome of lower limbs and the Eustachian valve, so
itis unclear whether AF has been the major cause of all ischemic strokes in present case. Significant bleeding from limb
varices during anticoagulation treatment occurred and required urgent surgical intervention. Because of the high risk of
recurrent hemorrhages (HAS-BLED Score — 4 points), the patient was considered for two percutaneous procedures: oc-
clusion of the left atrial appendage and consecutively the second one — PFO closure as additional prevention of stroke.

This is an illustrative case that opens discussion on necessity and timing of cardiac interventions once possible cardiac
sources of ischemic strokes are found and new facts arise.

Key words: anticoagulation therapy, atrial fibrillation, ischemic stroke, patent foramen ovale

Introduction
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Case report

Ischemic stroke is one of the major causes of death and
disability in high-developed countries [1]. Atrial fibrillation
(AF) is responsible for around one third of all ischemic
strokes [2]. The role of patent foramen ovale (PFO) has
been widely discussed especially in younger individuals
and closure of PFO is recommended if other causes of
ischemic stroke were excluded [3].

A 75-years-old female patient with five ischemic strokes in
her medical history (1986-2012) and multiple other comor-
bidities (heart failure with reduced left ventricle ejection
fraction, coronary artery disease treated with coronary-
-artery by-pass grafting in 2007, paroxysmal AF (PAF), sy-
stemic hypertension, diabetes mellitus type 2, lower limbs’
varices disqualified to surgical treatment, post-thrombotic
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Table 1. Risk of Paradoxical Embolism (RoPE) Score results over the years

History of hypertension (No — 1 point; Yes — O points)
History of diabetes (No — 1 point; Yes — O points)
History of stroke/TIA (No — 1 point; Yes — O points)
Smoker (No — 1 point; Yes — O points)

Cortical infarct on imaging (Yes — 1 point; No — O points)

Age (18-29 yrs — 5 points; 30-39 yrs — 4 points; 40-49 yrs — 3 po-
ints; 50-59 yrs — 2 points; 60-69 yrs — 1 point; > 70 yrs — 0 points)

Chance of PFO-related stroke

TIA — transient ischemic disease; PFO — patent foramen ovale

syndrome) was admitted because of non-ST elevation my-
ocardial infarction in 2019. The coronary arteriography sho-
wed patent grafts and probably chronic occlusion of the left
anterior descending artery (LAD) distal to anastomosis. An
attempt to open chronically occluded LAD was unsuccessful
and decision on conservative treatment was made by the
Heart Team. The echocardiographic examination confirmed
reduced left ventricular ejection fraction (LVEF 30%) and for
the first time revealed spontaneous left-to-right shunt in in-
teratrial septum (IAS) and presence of the Eustachian valve.
Transesophageal echocardiography visualized patent PFO
with right-to left shunt induced by Valsalva maneuver. This
finding made paradoxical embolism another possible cause
of recurrent ischemic strokes next to PAF. This arrhythmia
was recorded for the first time in 2012 just after the last
stroke (CHA,DS,-VASc score — 9 points). Anticoagulation
therapy was started immediately after diagnosis. The pa-
tient had other risk factors for paradoxical embolism such
as varices, post-thrombotic syndrome of lower limbs and
the Eustachian valve [3]. Ultrasonography of the carotid
arteries was normal.

We stratified the patient’s risk using the Risk of Para-
doxical Embolism (RoPE) score dedicated to differentiate
stroke-related vs incidental PFO [4]. See Table 1.

At discharge, rivaroxaban (20 mg/d.) plus clopidogrel
(75 mg/d.) were administered. One month after discharge
a significant bleeding from limb varices occurred that requi-
red urgent surgical intervention. Because of the high risk of
recurrent hemorrhages (HAS-BLED Score — 4 points), the
patient was considered for two percutaneous procedures:
occlusion of the left atrial appendage (LAA) and consecu-
tively PFO closure as additional prevention of stroke [3, 5].

Discussion

Implementation of anticoagulation therapy in 2012 has
prevented new ischemic strokes in our patient. According
to emerging meta-analyses such treatment is sufficient not
only in AF, but also in PFO related ischemic strokes [6-8].

1986 2003 2005 2009 2012
No Yes Yes Yes Yes
No No No Yes Yes
No Yes Yes Yes Yes
No No No No No
Yes Yes Yes Yes Yes

43 yrs 60 yrs 62 yrs 66 yrs 69 yrs

8 points
84% 38% 38% 0% 0%

4 points 4 points 3 points 3 points

Anticoagulation treatment is not inferior to PFO closure
as comes to prevention of recurrence of ischemic strokes
and both these options are superior to the antiplatelet
therapy [6-8]. In European position paper on the manage-
ment of patients with PFO expert recommend to carefully
select patients for percutaneous closure of PFO in case of
cryptogenic ischemic stroke [3]. It is advised especially in
younger patients (18-65yrs) in the case of lack of other
possible causes of ischemic stroke. Individual approach for
patients over 65yrs is recommended. It is unclear whether
AF has been the major cause of ischemic stroke in present
case; especially, considering that it was detected 25 years
after firstischemic event. The patient was evaluated using
RoPE score, which did not give an exact conclusion on the
role of PFO. Active bleeding during anticoagulation gene-
rated a new problem. LAA occlusion may be considered
as an alternative to anticoagulation therapy in patients
with contraindications to antithrombotic treatment [5].
Consensus Document for percutaneous occlusion of the
LAA in patients with non-valvular AF also points to other
indications for LAA closure than bleeding, such as elder-
liness or risk of frequent falls [9]. This is an additional
argument in favor of LAA occlusion in our patient. The
question about PFO closure is still open; however, it seems
reasonable after LAA occlusion. This is an illustrative case
that opens discussion on necessity and timing of cardiac
interventions once possible cardiac sources of ischemic
strokes are found and new facts arise. Probably no definite
answers can be found yet if there is still time to wait with
possible interventions in this kind of patient and continue
pharmacological treatment. Should those procedures be
performed simultaneously? If this is feasible, probably yes.
This kind of attempt reduces complication rate linked to
multiplying procedures and reduces necessity of repeating
transesophageal echocardiography (TEE).
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Streszczenie

Udar niedokrwienny mézgu jest istotng przyczynag niepetnosprawnosci oraz zgondéw w krajach wysokorozwinietych.
Zamkniecie droznego otworu owalnego (PFO) jest zalecane, jesli wykluczy sie inne, czestsze przyczyny udaru niedo-
krwiennego, takie jak migotanie przedsionkéw (AF), co szczegblnie dotyczy mtodszych pacjentow. Zaprezentowano
przypadek 75-letniej chorej z wywiadem pieciu udaréw niedokrwiennych mézgu w okresie 26 lat oraz nowo wykrytym
PFO. Migotanie przedsionkéw zdiagnozowano 25 lat po pierwszym udarze niedokrwiennym mozgu. Wigczenie leczenia
przeciwkrzepliwego zapobiegto wystgpieniu kolejnych udaréow niedokrwiennych mézgu. Zgodnie z najnowszymi bada-
niami takie postepowanie jest skuteczne nie tylko w prewencji udarow zwiazanych z AF, ale réwniez z PFO. Chora byta
rowniez obcigzona wieloma innymi czynnikami ryzyka wystapienia zatorow skrzyzowanych: zylakami konczyn dolnych,
zespotem pozakrzepowym konczyn dolnych, zastawka Eustachiusza, dlatego tez nie byto jasne, czy to AF stanowito
gtowny czynnik wystapienia wszystkich incydentow niedokrwiennych. Podczas leczenia przeciwkrzepliwego u pacjentki
wystapito istotne krwawienie z zylakow konczyn dolnych, ktére wymagato pilnego leczenia chirurgicznego. Ze wzgledu
na wysokie ryzyko nawrotu krwawienia (HAS-BLED — 4 pkt.) u chorej rozwazano wykonanie dwoch przezskornych proce-
dur: zamkniecia uszka lewego przedsionka oraz nastepnie zamkniecia PFO jako dodatkowej prewencji przed kolejnymi
udarami niedokrwiennymi osrodkowego uktadu nerwowego.

Wspotwystepowanie AF i PFO otworzyto dyskusje dotyczaca do gtéwnej przyczyny nawracajacych udaréw niedokrwien-
nych mézgu. Zamkniecie uszka lewego przedsionka i PFO sg alternatywnymi metodami zapobiegajacymi udarom niedo-

krwiennym mézgu w przypadku przeciwwskazan do antykoagulacji.

Stowa kluczowe: antykoagulacja, migotanie przedsionkdw, udar niedokrwienny moézgu, przetrwaty otwor owalny
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Massive acute pulmonary embolism in 33-year-old male
with low risk factors of venous thrombosis:
management according to 2019 ESC guidelines

Masywna zatorowoS¢ ptucna u 33-letniego mezczyzny z niskim ryzykiem
zylnej choroby zakrzepowo-zatorowej
— postepowanie wedtug wytycznych ESC 2019
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Abstract

We present a case of a 33-year-old obese patient with pulmonary embolism (PE), admitted to the hospital with gra-
dually worsening of dyspnea, general malaise, right lower limb redness and edema. During examination tachycardia
(124/min) and hypoxemia (90% Sp0,) were recorded. Laboratory findings revealed elevated levels of D-dimer, cardiac
troponin T and N-terminal pro-B-type natriuretic peptide. Electrocardiography showed clear signs of pulmonary embolism
— SIQINTIII and T-waves inversion in V1-V5. Diagnosis prediction was strengthened by transthoracic echocardiography,
which uncovered signs of right ventricle overload and 60/60 sign. Despite little risk factors of venous thromboembolism
(VTE), the patient was assessed to have a high clinical probability of PE according to revised Geneva clinical prediction
rule. Predisposing condition to VTE could be past coronavirus disease 2019 infection. Patient was categorized into
a group of intermediate-high risk of early mortality, received parenteral anticoagulation with unfractionated heparin and
underwent computed tomography pulmonary angiography (CTPA) (class IB), which confirmed the diagnosis in this almost
certain case. CTPA can cause many side-effects, including: contrast-induced nephropathy or anaphylaxis, which in such
unequivocal situation may be questioned and other, safer methods of PE confirmation could prove their usefulness.

Key words: pulmonary embolism, computed tomography pulmonary angiography, ESC guidelines
Folia Cardiologica 2021; 16, 3: 180-183

Introduction than 70-years-old [1]. Higher prevalence of VTE in the elder-

ly leads to misdiagnosis in younger patients, while 5-10%
Pulmonary embolism (PE) is a clinical outcome of venous of in-hospital deaths are a direct result of PE [2]. Fast and
thromboembolism (VTE), incidents of which are getting efficient diagnostics and treatment are crucial to save and
more common with age, especially among patients older prolong patient’ life. We present a case of a young man,
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a coronavirus disease 2019 (COVID-19) convalescent, with
pulmonary embolism and little predisposing factors to VTE
[3], whose was treated according to the 2019 European
Society of Cardiology (ESC) Guidelines for the diagnosis
and management of acute PE [4].

Case report

A 33-year-old obese [body mass index (BMI) 29 g/m?]
patient was admitted with dyspnea that had gradually
worsened over the last 20 days, with exacerbation to rest-
ing dyspnea within last 24 hours. He observed right lower
limb reddening and edema few days prior to admission.
Measured vital signs were as follows: oxygen saturation of
arterial blood (Sa0,) was 90%, up to 95% passive oxygen
therapy, heart rate 124 beats/min (regular), blood pressure
126/76 mm Hg. Laboratory findings revealed elevated
levels of D-dimer, cardiac troponin T (¢TnT) and N-terminal
pro-B-type natriuretic peptide (NT-proBNP) (Table 1). Elec-
trocardiography registered sinus tachycardia 130/min,
left axis deviation, SIQIITIII sign and T-waves inversion in
leads V1-V5 (Figure 1). Transthoracic echocardiography
(TTE) showed signs of right ventricular overload — enlarged
right ventricular diastolic diameter (RVDD 43 mm), decre-
ased tricuspid annular plane systolic excursion (TAPSE
12-13 mm) and 60/60 sing. Patient scored 12 points
in revised Geneva clinical prediction rule for PE and was
in high clinical probability group. According to Pulmonary
Embolism Severity Index/Simplified Pulmonary Embolism
Severity Index (PESI/sPESI) patient had low mortality risk.
The computed tomography pulmonary angiography (CTPA)
confirmed PE and uncovered saddle pulmonary embolus
(Figures 2, 3) and subpleural lesions characteristic for
pneumonia attributed to severe acute respiratory syndrome

Table 1. Laboratory findings

Variable Date

November 21 November 22
D-dimer [mg/L] (< 0.50) 8.09 10.46
NT-proBNP [pg/mL] (< 125.0)
cTnT [ug/L] (0.009-0.4 pg/L)

4581.0 -
43 -

w
w

COVID-19 tests results November 21-24
RT-PCR SARS-CoV-2 Negative
SARS-CoV-2 Abbott antigen test Negative
IgM SARS-CoV-2 antibodies Positive

Col: 22.1
IgM SARS-CoV-2 antibodies Positive
[AU/mL] 103

NT-proBNP — N-terminal pro-B-type natriuretic peptide; cTnT — cardiac troponin T; COVID-19 — co-
ronavirus disease 2019; RT-PCR — reverse transcriptase polymerase chain reaction; SARS-CoV-2
— severe acute respiratory syndrome coronavirus 2

coronavirus 2 (SARS-CoV-2). Serological test confirmed the
presence of IgM/IgG SARS-CoV-2 antibodies and further
tests, including reverse transcriptase polymerase chain
reaction (RT-PCR) test and Abott’s antibody test, excluded
active COVID-19 infection (Table 1). Due to stable clinical
state without sings of hemodynamic shock, the patient
was treated with initial parenteral anticoagulation therapy
with unfractionated heparin followed by oral therapy with
rivaroxaban.

Discussion

The 2019 ESC Guidelines for diagnosis and management
of acute PE have introduced a new standard across the

s N R B | t |
10mn/n7 35/504z MAMedical Yer . 1 305l

Figure 1. Electrocardiogram (50 mm/s; 1 mV = 10 mm) — sinus tachycardia, left axis deviation, SIQIIITIII sign, T-waves inversion in precordial

leads V1-V5
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Figure 2. Embolus extending from pulmonary trunk bifurcation to
left main pulmonary artery (CTPA)

whole Europe. Diagnosis and treatment are strongly tied
with PE’s clinical probability, indicators of risk and early
mortality risk.

The patient developed VTE despite only low predispo-
sing factors for this condition — obesity. Other possible cau-
ses of VTE (coagulopathies, autoimmune diseases) cannot
be excluded. However, recent COVID-19 infection was con-
firmed and new studies acknowledged the positive correla-
tion between this disease and VTE incidents [5]. Importan-
ce of being placed in intermediate-high risk group of early
mortality and earlier mentioned electrocardiographic (ECG)
findings relating to disadvantageous short-term outcomes
in PE [6] cannot be undermined. According to the guide-
lines, the patient should undergo the CTPA for diagnosis
confirmation (IB recommendation class). In patients with
high pre-test PE probability, CTPA positive predictive value
was 92-96% [7]. Taking the above into consideration, PE
in this patient was almost certain and chances that CTPA’s
outcome would influence treatment process are slim, as
the treatment should be implemented during diagnostic
procedures in patients with high clinical probability (class
IC). However, according to guidelines, CTPA in this case and
among the patients with positive D-dimer is a “must-have”
step. There is still the safest way to confirm the diagnosis

Figure 3. Arterial embolus in right main pulmonary artery (CTPA)

in PE suspected patient by using compression ultrasono-
graphy (CUS) — class IA, but it was unavailable at the time.
Worth mentioning is that computed tomography with con-
trast exposes the patient to dangerous radiation and other
side-effects such as anaphylactic shock or contrast-induced
nephropathy[8], which could be easily avoided.

Conclusion

In the new guidelines, CTPA takes a lead in a race for being
a golden standard for confirmation or exclusion of pulmo-
nary embolism. In our case, PE is almost certain based
on clinical signs, symptoms, results of ECG, transthoracic
echocardiography (TTE) and laboratory tests indicating
initial assumption. Still, CTPA had to be performed to
confirm clinically nearly certain diagnosis and exposed
the patient to potential risk of complications, including
contrast-induced nephropathy. Therefore, we should seek
another, safer PE confirmation method, especially in such
unequivocal situation.
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Streszczenie

Zaprezentowano opis przypadku 33-letniego otytego mezczyzny z zatorowoscig ptucna (PE), przyjetego z powodu stop-
niowo narastajgcej dusznosci, ostabienia oraz zaczerwienienia i obrzeku prawej konczyny dolnej. U pacjenta stwierdzo-
no tachykardie (124/min) i hipoksemie (90% Sp0,). W badaniach uwage zwracaty podwyzszone stezenia D-dimerow,
troponiny T i N-koncowego fragmentu propeptydu natriuretycznego typu B. Badanie elektrokardiograficzne wykazato
zmiany typowe dla PE — konfiguracje SIQIITIII oraz ujemne zatamki T w odprowadzeniach V1-V5. Kliniczne podejrzenie
PE dodatkowo potwierdzono w echokardiografii przezklatkowej, w ktérej uwidoczniono cechy przecigzenia prawej ko-
mory i objaw 60/60. Mimo stabych czynnikow ryzyka choroby zakrzepowo-zatorowej (VTE), pacjenta cechowato wysokie
prawdopodobienstwo kliniczne PE wedtug skali genewskiej. Warunkiem predysponujacym do VTE mogta byé przebyta
choroba koronawirusowa 2019. Pacjent w obrazie poSrednio wysokiego ryzyka wczesnego zgonu w przebiegu PE otrzy-
mat parenteralnie heparyne niefrakcjonowang i przebyt badanie angiografii ptucnej metoda tomografii komputerowej
(CTPA) (klasa zalecen IB), ktore potwierdzito wezesniejsze przypuszczenia w tym pewnym klinicznie przypadku, narazajgc
chorego na dziatania niepozadane, gtéwnie zwigzane z podaniem $rodka kontrastowego, miedzy innymi nefropatie po-
kontrastowa czy anafilaksje. W opisywanym przypadku CTPA jest metoda z wyboru, ktéra niesie za sobg ryzyko powiktan.
Nalezy poszukiwaé nowych metod diagnostycznych lub algorytmow postepowania pozwalajacych na pewne postawienie
dignozy w przypadkach niebudzacych watpliwosci klinicznych.

Stowa kluczowe: zatorowo$¢ ptucna, angiografia ptucna metoda tomografii komputerowej, wytyczne ESC
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Arrhythmia from hell. Idiopathic left fascicular
ventricular tachycardia in a young woman

Arytmia z piekta rodem. Idiopatyczny peczkowy czestoskurcz komorowy
u mtodej kobiety

Marcin Ksigzczyk @ Tomasz Kucejko @ Andrzej Lubinski @ 1zabela Warchot ®

Department of Interventional Cardiology and Cardiac Arrhythmias, Medical University of Lodz, £6dZ, Poland

Abstract

Idiopathic left fascicular ventricular tachycardia (ILFVT) is characterized by right bundle branch block morphology and
left axis deviation. We report a case of ILFVT in a young 27-year-old female patient presenting with a narrow complex
tachycardia resistant to vagal manoeuvers, adenosine, lidocaine, and electrical cardioversion.

Key words: idiopathic left fascicular ventricular tachycardia, verapamil, ventricular tachycardia

Introduction

Idiopathic left fascicular ventricular tachycardia (ILFVT) is
characterized by right bundle branch block (RBBB) mor-
phology and left axis deviation.

Verapamil-sensitive ILFVT is a Purkinje-related arrhyth-
mia mainly occurring in patients with structurally normal
hearts [1, 2]. The underlying mechanism is assumed to be
reentry in most cases [1, 3]. The most common type, called
“Belhassen VT" [4, 5], exits near the left posterior fascicle
and exhibits a morphology of RBBB and left axis deviation.

The underlying mechanism is believed to be a reentry
tachycardia involving the Purkinje fibers of the fascicles —
typically the left posterior fascicle of the left bundle branch
and features of an automatic tachycardia. In 1981, Belhas-
sen et al. [4] demonstrated that intravenous (i.v.) admini-
stration of verapamil significantly decreased the recurren-
ce rate of IFLVT in afflicted patients. Vagal manoeuvers,
adenosine, and lidocaine are ineffective in suppressing

Folia Cardiologica 2021; 16, 3: 184-186

fascicular tachycardia [6]. We report a case of ILFVT in
a young 27-year-old female patient presenting with a nar-
row complex tachycardia.

Case report

A 27-year-old female patient presented to the emergency
department with sudden onset of palpitations of 2 hours
duration. She has no history of chest pain, shortness of
breath, or syncopal attack. There was no significant past
medical, family, and she was not on any regular medication.
She denied any use of alcohol or illicit drug.

Physical examination revealed blood pressure (BP) of
110/70 mm Hg and a heart rate of 218 beats/min. The
cardiac examination did not reveal anything abnormal. Elec-
trocardiogram (ECG) revealed a narrow complex tachycar-
dia (QRS 110 ms), iRBBB, and left axis deviation (Figure
1A). Laboratory tests revealed normal hemoglobin, liver
function tests, renal function tests, serum electrolytes,
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Figure 1A. Fascicular ventricular tachycardia on admission; B. Fascicular ventricular tachycardia following electrical cardioversion; C. Sinus

rhythm after arrhythmia termination

and thyroid-stimulating hormone. Transthoracic echocar-
diography showed no structural abnormalities, normal
valve function, and left ventricle ejection fraction of 55%.
Initial treatment with vagal manoeuvers and i.v. adenosi-
ne up to 18 mg failed to terminate the arrhythmia. After
a subsequent time, the patient developed hypotension,
dizziness, and nausea.

Electrical cardioversion with increased biphasic ener-
gy levels 75-120-200 J was attempted but failed to ter-
minate the arrhythmia. Intravenous boluses of 150 mg of
amiodarone and 2 g of magnesium sulfate were admin-
istered before the next cardioversion attempt with mono-
phasic energy 360 J but also failed (Figure 1B). An addi-
tional i.v. dose of 100 mg of lidocaine was administered,

www.journals.viamedica.pl/folia_cardiologica

and arrhythmia self-terminated after a few minutes. Af-
ter 20 minutes, arrhythmia recurred with a heart rate of
130/min. Moreover, the patient remained clinically sta-
ble. Intravenous extra doses of 100 mg of lidocaine and
150 mg of amiodarone were administered once again
but without success. A diagnosis of fascicular tachycardia
was suspected based on ECG findings of narrow complex
tachycardia, iRBBB, and left axis deviation, failure in ini-
tial and subsequent treatment. An additional oral dose of
160 mg of verapamil was given, which resulted in perma-
nent arrhythmia termination (Figure 1C). The patient was
started on verapamil 120 mg daily and discharged from
the cardiac department after 48 hours with no arrhythmia
recurrence during follow-up.
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Discussion and conclusion

If adenosine is not effective in reverting presumed SVT,
this diagnosis of IFLVT should be considered.

Malignant arrhythmias usually occur in the presence of
significant structural heart disease and carry a significant
risk of sudden cardiac death.

ILFVT most frequently presents as paroxysmal epi-
sodes of palpitations and dizziness. Although most epi-
sodes occur at rest, exercise, emotional stress, and ca-
techolamine infusion can trigger them. Studies showed

Streszczenie

that IFLVT behaves electrophysiologically as a reentrant
tachycardia [7].
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Idiopatyczny lewokomorowy czestoskurcz komorowy peczkowy (ILFVT) charakteryzuje obecno$é zespotow QRS o mor-
fologiji bloku prawej odnogi peczka Hisa oraz lewogramu. W artykule przytoczono opis przypadku 27-letniej kobiety
z ILFVT, ktora zgtosita sie z czestoskurczem z waskimi zespotami QRS opornym na zabiegi zwiekszajace napigcie nerwu

btednego, adenozyne, lidokaine czy kardiowersje elektryczna.

Stowa kluczowe: idiopatyczny lewokomorowy czestoskurcz komorowy peczkowy, werapamil, czestoskurcz komorowy
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Life-threatening pericarditis and pleuritis caused by influenza B
and successfully treated during COVID-19 pandemic

Zagrazajace zyciu zapalenie osierdzia i optucnej spowodowane przez grype B
| skutecznie wyleczone podczas pandemii COVID-19

Anna Kawiriska-Hamala® @ Janusz Kawinski', Piotr Jakubowski*, Jerzy Krzysztof Wranicz’
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2" Department of Cardiology, Medical University of Lodz, £6dz, Poland

Abstract

In 2020, World Health Organization declared severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection
[coronavirus disease 2019 (COVID-19)] a pandemic. Nowadays, Influenza A (InfA) and COVID-19 seem to be a major
threat. We report the rare case of life-threatening exudative pericarditis (without myocardial involvement) and pleuritis
in an adult patient without inherited diseases, caused by Influenza B (not by COVID-19/InfA) and successfully treated
(including: oseltamivir, pericardiocentesis 700 mL, pleurocentesis 1100 mL) in the COVID-19 pandemic. Although
Influenza B is a rare cause of pericarditis, we should consider it as a possible reason of a potentially lethal disease.

Key words: influenza B, pericarditis, pleuritis, COVID-19 pandemic, SARS-CoV-2

Introduction

Influenza causes 300,000 deaths per year in the world
[1]. Although the respiratory system is commonly affected,
cardiac involvement also occurs (direct virus impact on
heart or preexisting cardiovascular disease exacerbation)
[2]. In 2020, World Health Organization (WHO) declared
SARS-CoV-2 (severe acute respiratory syndrome corona-
virus 2) infection (COVID-19, coronavirus disease 2019)
a pandemic. Influenza A (InfA) and COVID-19 seem to
be a major threat. Influenza B (InfB) is considered less
severe than InfA, typically causing mild upper respiratory
symptoms [3].

Folia Cardiologica 2021; 16, 3: 187-190

Authors report the rare case of life-threatening pe-
ricarditis (without myocardial involvement) and pleu-
ritis, caused by InfB and successfully treated during
a COVID-19 pandemic.

Case report

A 74-year-old patient with I/11/1ll degree atrioventricular
block, after pacemaker implantation (19.02.2020) and
right ventricular (RV) electrode replacement (dysfunction,
21.02.2020), was admitted to hospital (19.03.2020)
because of confirmed (Doppler-ultrasound) left brachial,
axillary vein thrombosis and fever (up to 38°C) for 7 days.
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A Jist 25 mm

B Jist 26 mm

Figure 2. Transthoracic echocardiography prior to pericardiocentesis: pericardial effusion at right ventricle 15 mm, posterior wall of left
ventricle (LV) 25 mm, lateral wall of LV 27 mm, right atrium 26 mm: A. Long axis view; B. Four chamber apical view

Initially, the patient’s state was good, without dyspnea,
stenocardia, cough; 36.8°C, the pacemaker pocket healed
properly. Upper left extremity was swollen, warm.

COVID-19 was excluded. “Cassette” screening test and
reverse transcriptase polymerase chain reaction (RT-PCR)
(nasopharyngeal swab, days: 1, 14) were negative.

Methicillin resistant Staphlylococcus aureus (MRSA),
Klebsiella pneumoniae carbapenemase (KPC) (swabs),
tuberculosis (QuantiFERON) were excluded. Inflammatory
markers elevated: C-reactive protein (CRP) 205 mg/L, D-di-
mers 0.69 mg/L FEU, white blood cells WBC 12,000/uL,
with negative procalcitonin.

Cardiac device-related infectious endocarditis (CDRIE)
was suspected. Transthoracic echocardiography (TTE)

revealed pericardial effusion at RV 5 mm, no systolic RV and
left ventricular (LV) dysfunction. Transesophageal echocar-
diography (TOE) showed no vegetations. Pharmacotherapy
was provided: ointment (heparin, phenyl butasone), rivarox-
aban 2 x 15 mg, ketoprofen, and empirical treatment with
vancomycin. Inflammatory markers decreased, but hectic
fever (to 38.5°C) of unclear etiology persisted.

Urine cultures and tumor markers [CA125, CA19.9,
carcinoembryonic antigen (CEA), CA15.3, prostatic specific
antigen (PSA)] were negative. Abdominal computed tomo-
graphy (CT) revealed fluid in pelvis 17 mm; chest CT fluid
in pericardium 23 mm, in left pleura 43 mm (Figure 1).
TTE showed fluid at RV 5 mm, LV posterior wall (LVPW)
11 mm, right atrium (RA) 11 mm, without wall perforation.
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Proteinogram confirmed acute inflammation. Hypothyroi-
dism was excluded.

Blood cultures were negative. TOE was repeated (days
1, 7): no vegetations, pericardial effusion 22 mm, with-
out tamponade, 5 mm fibrin layer. There was no data for
CDRIE. Initial diagnosis was reactive/inflammatory pericar-
dial and pleural effusion. Colchicine, ibuprofen, levofloxa-
cin were administered.

Control Doppler-ultrasound (after week) showed resid-
ual 1.5-2.0 mm thick wall thrombus in left axillary veins.
Rivaroxaban dose was reduced (20 mg/day).

After 10 days of treatment: clinical worsening, still fever,
increasing CRP (238 [mg/1]), WBC (14,500/uL), D-dimers
(7.89 mg/I FEU)) were observed. Paroxysmal atrial fibrilla-
tion/atrial tachycardia appeared (after fluid evacuation: spon-
taneous sinus rhythm recurrence). TTE showed pericardial
effusion at RV 15 mm, LVPW 25 mm, RA 26 mm (Figure 2).

Nasopharyngeal swab samples were negative for InfA,
positive for InfB. Oseltamivir 2 x 75 mg and furosemide
were provided (control swab after 5 days: negative).

Due to pericardial and pleural (82 mm) effusion,
pericardiocentesis (700 mL, serosanguinous fluid) and
pleurocentesis (1100 mL, serous fluid) were performed
(02.04.2020), with clinical improvement. Pericardial fluid
examination revealed exudate, negative cultures (aerobic,
anaerobic, fungal, TBC). Pleural fluid analysis showed exu-
date, negative cultures (aerobic, anaerobic, TBC).

Anti-cardiolipin antibodies (ACA: I1gM, 1gG), anti-nucle-
ar nRNP, anti-neutrophil (cCANCA, pANCA), antinuclear and
cytoplasmic ANA (HEP-2), Legionella, Bartonella, Tulare-
mia antibodies were negative. Mycoplasma pneumoniae
and Chlamydia pneumoniae 1gM antibodies were nega-
tive, IgG were positive (previous infections). Prednisone
(30-100-0 mg) was provided.

Finally, clinical improvement, no fever recurrence and
CRP reduction (15) were achieved. Control TTEs revealed

Streszczenie

stable pericardial effusion at LVPW 18 mm, RA 13 mm. The
patient was discharged with diagnosis of exudative peri-
carditis and pleuritis in the course of InfB.

Follow-up: continuous decrease in pericardial effusion.

Discussion

Cardiac involvement is more common and better described
with InfA than InfB [3].

Few cases of myopericarditis were described in the co-
urse of: COVID-19 (pericardiocentesis 540 mL) [4], and InfB
(fatal tamponade, pericardiocentesis 240 mL) [3].

Only few cases of pericarditis (without myocardial invol-
vement) were reported, but in “high risk” patients with co-
-morbidities, during: InfA (first case: hypertension, nicoti-
nism; pericardiocentesis 250 mL, ibuprofen, colchicum,
oseltamivir [2]; second case: alcohol, cocaine; pericardio-
centesis, antibiotic, oseltamivir, nonsteroidal anti-inflam-
matory drugs (NSAIDs), colchicum [5]) and InfB (21 triso-
my, ASD; ibuprofen, colchicum, oseltamivir, steroids, furo-
semide) [1].

We report a rare case of life-threatening exudative pe-
ricarditis (without myocardial involvement) and pleuritis in
an adult patient without inherited diseases caused by InfB
(not by COVID-19/InfA) and successfully treated in a CO-
VID-19 pandemic. However, InfB is a rare cause of pericar-
ditis we should consider it as a possible reason of a poten-
tially lethal disease.
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W 2020 roku Swiatowa Organizacja Zdrowia ogtosita panedmie spowodowang SARS-CoV-2 (severe acute respiratory
syndrome coronavirus 2) (choroba koronawirusowa 2-19 [COVID-19]). Infekcje grypa A (InfA) i COVID-19 sg obecnie trak-
towane jako wieksze zagrozenie niz infekcja grypg B. Zaprezentowano rzadki przypadek zagrazajacych zyciu wysiekowe-
go zapalenia osierdzia (bez zajecia miokardium) i optucnej u dorostego pacjenta (bez chordb dziedzicznych), wywotanych
przez grype B (nie przez COVID-19/InfA) oraz skutecznie wyleczonych (w tym: oseltamiwir, perikardiocenteza 700 ml,
pleurocenteza 1100 ml) w czasie pandemii COVID-19. Mimo ze grypa B jest rzadka przyczyna zapalenia osierdzia, to
nalezy ja traktowac jako mozliwg przyczyne potencjalnie Smiertelnej choroby.

Stowa kluczowe: grypa B, zapalenie osierdzia, zapalenie optucnej, pandemia COVID-19, SARS-CoV-2
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Clinician’s guide for dapagliflozin use in heart failure
with reduced ejection fraction
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Abstract

Dapagliflozin belongs to a new class of drugs used for the treatment of heart failure — sodium-glucose cotransporter
type 2 inhibitors (SGLT2i). Based on the DAPA-HF study results, dapagliflozin has become the first SGLT2i approved for
the treatment of symptomatic chronic heart failure with reduced ejection fraction. The present review summarizes the
most important clinical issues related to the treatment with this drug.

Key words: heart failure with reduced ejection fraction, SGLT2 inhibitors, dapagliflozin

Introduction

Heart failure (HF) is present in about 1.2 million patients
in Poland [1]. The population of patients with HF continues
to grow and poses an increasing financial burden, mostly
related to hospitalizations due to HF exacerbation. Of note,
effective treatment for HF and preventing its progression
are possible with innovative drugs that, shortly after their
introduction, have been shown to bring significant clinical
benefits including a reduction in the risk of cardiovascular
mortality and admissions due to HF. One of these therapies
is dapagliflozin.

The mechanism of action
of sodium-glucose cotransporter type 2
inhibitors (SGLT2i)

Inhibitors of the sodium-glucose cotransporter type 2,
which is present in the proximal renal tubule, results in
urinary glucose excretion by reducing glucose reabsorption
and lowering the renal glucose threshold [2]. It is the basic

Folia Cardiologica 2021; 16, 3: 191-197

mechanism of action of these drugs in the treatment of
diabetes. Glucosuria results in osmotic diuresis and is
associated with a negative energy balance, which leads
to weight reduction and improves insulin sensitivity [3].
This effect is insulin-independent and is not associated
with a risk of hypoglycaemia.

Other beneficial mechanism of action of SGLT2i which
are particularly important in HF include a reduction of so-
dium reabsorption in the renal tubule [4]. The resultant
increased natriuresis and osmotic diuresis, plasma volu-
me reduction and blood pressure lowering lead to a re-
duction in left ventricular preload and afterload. At the
same time, an increased sodium load reaching the macula
densa decreases activation of the sympathetic system and
the renin-angiotensin-aldosterone (RAA) system. In ad-
dition, increased production and use of ketone bodies in
the myocardium improve myocardial metabolism and in-
hibit myocardial remodelling [4]. Another beneficial effect
of SGLT2i is a nephroprotective effect resulting from affe-
rent arteriolar constriction, leading to a reduction of glo-
merular hyperfiltration and urinary albumin excretion [5].
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Table 1. Inclusion and exclusion criteria in the DAPA-HF study (source [6])

Major inclusion criteria

Men and women > 18 years of age, with diabetes type 2 or without diabetes
Documented diagnosis of symptomatic HFrEF for > 2 months (NYHA class II-1V)
LVEF < 40% within the last 12 months

Increased NT-proBNP level (> 600 pg/mL, or > 400 pg/mL if hospitalization for HF within 12 months, or > 900 pg/mL if atrial fibrilla-
tion/flutter was diagnosed, regardless of the history of hospitalization for HF)

Optimal standard drug treatment for HF and device therapy (cardioverter-defibrillator and/or cardiac resynchronization therapy)

Optimal and stable (for > 4 months) standard drug treatment for HFrEF according to the local guidelines (unless contraindicated
or not tolerated), including ACEI/ARB or ARNI, beta-blocker, and MRA if indicated

eGFR > 30 mL/min/1.73 m’

Treatment with SGLT2i within 8 weeks prior to study inclusion or SGLT2i intolerance

Diabetes type 1

Symptomatic hypotension or systolic blood pressure < 95 mm Hg

Current acute exacerbated HF or hospitalization due to exacerbated HF within the last 4 weeks

Myocardial revascularization (PCI or CABG), valve repair/replacement, implantation of a cardiac pacemaker (CRT) within the last
12 weeks or such procedure planned in the post-randomization period

HF due to restrictive cardiomyopathy, active myocarditis, constrictive pericarditis, hypertrophic cardiomyopathy, or uncorrected
primary valve disease
eGFR < 30 mL/min/1.73 m? or rapidly worsening renal function

HFrEF — heart failure with reduced ejection fraction; NYHA — New York Heart Association; LVEF — left ventricular ejection fraction; NT-proBNP — N-terminal pro-B-type natriuretic peptide; HF — heart failure;
ACEI — angiotensin-converting enzyme inhibitor; ARB — angiotensin receptor blocker; ARNI — angiotensin receptor blocker and neprilysin inhibitor; MRA — mineralocorticoid receptor antagonist; eGFR — esti-
mated glomerular filtration rate; SGLT2i — sodium-glucose cotransporter type 2 inhibitor; PCl — percutaneous coronary intervention; CABG —, coronary artery bypass grafting; CRT — cardiac resynchronization

therapy

DAPA-HF study results

The clinical efficacy of dapagliflozin in the treatment of
symptomatic chronic heart failure with reduced ejection
fraction (HFrEF) has been documented in the Dapagliflozin
and Prevention of Adverse Outcomes in Heart Failure
(DAPA-HF) study, a prospective multicentre randomized
placebo-controlled phase lll trial to evaluate the efficacy
and safety of dapagliflozin compared to placebo [6]. Dapa-
gliflozin was added to standard guideline-recommended
HFrEF therapy, i.e., an angiotensin-converting enzyme
inhibitor (ACEIl), angiotensin receptor blocker (ARB) or
an angiotensin receptor blocker and neprilysin inhibitor
(ARNI), beta-blocker, and/or mineralocorticoid receptor
antagonist (MRA) in stable doses for at least 4 weeks.
The study included 4,744 symptomatic New York Heart
Association (NYHA) class II-IV patients with chronic HF
and left ventricular ejection fraction < 40%. Both patients
with diabetes type 2 and non-diabetic ones were recruited
to the study and randomized in the 1:1 ratio to dapagli-
flozin 10 mg once daily or placebo. The DAPA-HF study
was the first dapagliflozin trial that included non-diabetic
patients and those with renal dysfunction, i.e., with the
estimated glomerular filtration rate (eGFR) of 30-60 mL/
/min/1.73 m>,

The inclusion and exclusion criteria are shown in Table 1.
Of note, the patients included in the DAPA-HF study
received optimal HF treatment, as 94% were treated with
ACEI/ARB/ARNI (including 11% treated with ARNI), 96%
with a beta-blocker, and 71% with a MRA. Compared to ear-
lier studies in HFrEF, more patients in the DAPA-HF study
were treated with an implanted cardiac device, including
an implantable cardioverter-defibrillator (ICD) in 26%, and
cardiac resynchronization therapy (CRT) in 8%.
Compared to placebo, dapagliflozin treatment was as-
sociated with a 26% lower risk of the primary endpoint of
cardiovascular death, hospitalization for HF, or an urgent
HF-related visit without hospitalization (p < 0.0001) du-
ring the median follow-up of 18.2 months (Table 2). The
reduction in the primary endpoint rate was documented
as early as at 28 days of treatment [hazard ratio (HR)
0.51, 95% confidence interval (Cl): 0.28-0.94, p = 0.03].
A risk reduction was also seen for all the components of
the primary endpoint (Table 2). The study also showed
a reduction in the risk of secondary endpoints (Table 2)
including [6]:
— cardiovascular death or hospitalization for HF;
— total number of hospitalizations (initial and recurrent)
for HF and cardiovascular deaths;
— all-cause mortality;
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Table 2. Primary and secondary endpoints in the DAPA-HF study (source [6])

Outcome Dapagliflozin
n=2_373
Primary endpoint 386 (16.3)
Hospitalization or urgent visit for HF 237 (10.0)
Cardiovascular death 227 (9.6)
Hospitalization for HF 231(9.7)
Urgent visit for HF 10 (0.4)
Secondary endpoints
Cardiovascular death 382 (16.1)

or hospitalization for HF

All hospitalizations for HF 567
and cardiovascular deaths

All-cause death 276 (11.6)
Change in KCCQ* at 8 months 6.1+ 18.6
Renal function worsening 28 (1.2)

Placebo Relative risk
n=2371 95% CI
502 (21.2) 0.74 <0.001
(0.65-0.85)
326 (13.7) 0.70 -
(0.59-0.83)
273 (11.5) 0.82 =
(0.69-0.98)
318 (13.4) 0.70 -
(0.59-0.83)
23 (1.0) 0.43 =
(0.20-0.09)
495 (20.9) 0.75 <0.001
(0.65-0.85)
742 0.75 <0.001
(0.65-0.88)
329 (13.9) 0.83 Oo2ses
(0.71-0.97)
3.3+19.2 1.18 <0.001
(1.11-1.26)
39 (1.6) 0.71 -
(0.44-1.16)

*Kansas City Cardiomyopathy Questionnaire (KCCQ) score O to 100, with high scores indicating lower severity of heart failure (HF) symptoms; **[7]; Cl — confidence interval

— improvement in the quality of life as measured using
the Kansas City Cardiomyopathy Questionnaire (KCCQ)
at 8 months compared to baseline;

— worsening of renal function, defined as persistent eGFR
reduction by > 50%, occurrence of end-stage renal failu-
re (defined as permanent eGFR reduction to < 15 mL/
/min/1.73 m?), chronic dialysis therapy, or kidney trans-
plantation), or death due to renal causes.

Improved clinical outcomes in the DAPA-HF study were
seen in both patients with diabetes type 2 and non-dia-
betic patients. Dapagliflozin is the only SGLTi that redu-
ced cardiovascular and all-cause mortality in patients with
HFrRF (by 18% and 17%, respectively). Detailed results of
the DAPA-HF study are shown in Table 2.

The benefits of dapagliflozin in regard to the primary
endpoint rate were similar regardless of the left ventricu-
lar ejection fraction, aetiology of HF, concomitant guideli-
ne-recommended HF treatment in terms of drug classes
used and medication doses, use of device therapy (ICD/
/CRT) and duration of the disease. The patients with long-
-standing HF (duration > 5 years) were also shown to be-
nefit from dapagliflozin therapy [8]. The beneficial effects
of the drug were seen in all NYHA classes and were greater
in milder disease, i.e., in patients in NYHA class Il. Thus,
dapagliflozin therapy should be initiated early and not post-
poned until more severe HF symptoms develop.

The benefits of dapagliflozin were similar in all base-
line systolic blood pressure categories (p for interaction
0.78) but patients with higher systolic blood pressure, i.e.,
> 130 mm Hg, benefited more (HR 0.67,95% Cl: 0.60-0.97)
compared to patients in the lowest systolic blood pressure
category, i.e., with systolic blood pressure < 110 mm Hg
(HR 0.76, 95% CI: 0.51-0.87) [9].

In the DAPA-HF study, absolute risk reduction for the
primary endpoint was greatest in the group with a history of
a hospitalization for HF within 12 months before inclusion
into the study [absolute risk reduction (ARR) 9.9%], com-
pared to patients hospitalized for HF more than 12 months
before inclusion into the study (ARR 4.1%) and patients
without a history of hospitalization for HF (ARR 2.1%, p for
interaction 0.052). These findings mean that the treatment
with dapagliflozin should be initiated early after a hospi-
talization for HF [10].

Based on the DAPA-HF study results, dapagliflozin was
approved by the European Medicines Agency (EMA) and
the Food and Drug Administration (FDA) in 2020 for the
management of symptomatic chronic HFrEF. Dapagliflozin,
marketed as Forxiga™, is the first SGLT2i approved for the
management of HFrEF.

The aim of this publication is to provide clinicians with
practical guidance regarding the use of dapagliflozin in
HFrEF.
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In whom should dapaglifozin
be initiated for the management
of heart failure?

According to the summary of product characteristics

(SmPC), dapagliflozin is indicated for the treatment of

symptomatic chronic HFrEF in adult patients [11]. Based

on data from the large U.S. Get With The Guidelines-Heart

Failure (GWTG-HF) registry, 81% patients with HFrEF

would quality for dapagliflozin treatment according to its

labelling [12].

The optimal candidate for dapagliflozin treatment is
characterized by [6]:

— HFrEF with left ventricular ejection fraction of < 40%;

— NYHA class lI1-1V symptoms of HF, although the expe-
rience with dapagliflozin in NYHA class IV patients is li-
mited due to a relatively low number of such patients
included in the DAPA-HF study;

— systolic blood pressure of 2 95 mm Hg;

— ongoing standard treatment for HFrRF, i.e., with a beta-
-blocker, a renin-angiotensin system inhibitor (ACEI/ARB
or ARNI), and a MRA if indicated;

— eGFR of 230 mL/min/1.73 m>.

In patients with HFrEF, dapagliflozin dose does not have
to be modified if renal dysfunction is present [9]. However,
the experience with the use of dapagliflozin in the treat-
ment of HF in patients with severe renal dysfunction (eGFR
<30 mL/min/1.73 m?) is limited.

There is also no need for drug dose adjustment in pa-
tients with mild to moderate hepatic dysfunction [11].

How to initiate dapagliflozin treatment?

Experts recommend that dapagliflozin treatment should
be initiated early, optimally before the hospital dischar-
ge or during a follow-up visit directly after hospital dis-
charge following hospitalization for exacerbated HFrEF
[13]. Dapagliflozin may be added to any chronic HFrEF
therapy [6], including drug therapy and device therapy,
and regardless of the drug doses used. According to the
SmPC, the recommended dapagliflozin dose in HFrEF is
10 mg once daily. The drug may be administered at any
time of the day, regardless of meals (either with a meal
or between meals).

The drug may be given regardless of the diabetes sta-
tus and diabetes treatment. However, sulphonylurea and/or
insulin dose reduction by about 30% should be conside-
red in patients receiving concomitant treatment with these
drugs due to a risk of hypoglycaemia [9]. Of note, SGLT2i
may be insufficiently effective for blood glucose lowering
with eGFR below 45 mL/min/1.73 m* and other antidia-
betic medications should be considered in such patients
to control their blood glucose levels [11].

Safety of dapagliflozin treatment

Dapagliflozin has been used for the treatment of diabetes
type 2 for 8 years, and more than 2.5 million patients re-
ceived this drug in 2019 [14]. Several years of experience,
including clinical trials and real-world evidence (RWE),
indicate that dapagliflozin is a safe drug. Adverse events
(AE), serious AE, and AE leading to discontinuation of
dapagliflozin treatment are rare, occurring with the rates
similar to the rates in the placebo group [6]. The safety
data including AE rates are shown in Table 3.

The most common AE categories in the DAPA-HF study
were hypovolaemia and renal events (including serious AE:
38 in the dapagliflozin group vs. 65 in the placebo group,
p = 0.009) [6], while genital and urinary infections were
a marginal problem.

According to the SmPC, there is no need to disconti-
nue dapagliflozin treatment in case of a mild to modera-
te fungal urogenital infection. Local antifungal therapy or
administering a single dose of oral antifungal drug is re-
commended.

The DAPA-HF study subgroup analyses indicate that da-
pagliflozin was safe and well tolerated regardless of gen-
der, concomitant diabetes, renal function, and age catego-
ry [6]. In patients 75 years of age and over, serious renal
AE were less frequent in the dapagliflozin group compared
to the placebo group (P for interaction 0.031) [15]. Also in
patients with eGFR below 60 mL/min/1.73 m*treated with
dapagliflozin, the risk of serious AE was significantly lower
compared to the placebo group (p = 0.03) [16].

In the DAPA-HF study, only rare serious hypoglycaemia
and diabetic ketoacidosis events were noted, exclusively in
patients with diabetes type 2 (with the rates of 0.4% and
0.3%, respectively) [6].

Of note in the context of standard HFrRF treatment,
dapagliflozin may reduce the risk of moderate to severe
hypokalaemia in patients treated with MRA [17].

Practical guidance

Due to possible hypovolaemia and hypotension during
dapagliflozin treatment, the patients should be advised
that a modification of diuretic, other antihypertensive
drug, and HF drug therapy doses may be required, and
adequate fluid intake should be maintained. The risk of
symptomatic hypovolaemia and hypotension is increased
in those with a history of hypotension, and in the elderly
patients [11].

During dapagliflozin treatment, glucosuria is detec-
ted on urinalysis, which is consistent with the drug’s me-
chanism of action. Urinary glucose excretion may be as-
sociated with an increased risk of external urogenital or-
gan infection, and less frequently urinary tract infection.
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Table 3. Adverse events in the DAPA-HF study [6]

Adverse event, n [%] Dapaglifiozin Placebo
n=2,368 n=2,368
Hypovolaemia 178 (7.5) 162 (6.8) 0.40
Renal function-related adverse event 153 (6.5) 170 (7.2) 0.36
Fracture 49 (2.1) 50 (2.1) 1.00
Amputation 13(0.5) 12 (1.3) 1.00
Severe hypoglycaemia 4(0.2) 4(0.2) n/a
Diabetic ketoacidosis 3(0.1) 0 n/a
Fournier gangrene 0 1(<0.1) n/a
Severe urinary system infection 14 (0.6) 17 (0.7)
Severe genital organ infection 0 1(0.0)
Adverse event leading to drug discontinuation 111 (4.7) 116 (4.9) 0.79

n/a— not applicable

Discontinuation of dapagliflozin treatment should be
considered in case of pyelonephritis or urosepsis. Du-
ring dapagliflozin treatment, patients should be advised
to pay attention to maintaining adequate urogenital hy-
giene, including daily underwear changes, wearing non-
-tight cotton undergarments, and avoiding irritants and
scented detergents.

The following changes were noted during dapagliflozin
treatment in the DAPA-HF study [6]:

— systolic blood pressure lowering (on average by

1.92 mm Hg);

— N-terminal pro-B-type natriuretic peptide (NT-proBNP)
level lowering (on average by 196 pg/mL);

— weight reduction (on average by 0.88 kg);

— haemoglobin A, level reduction in diabetic patients (on

average by 0.21%);

— increase in haematocrit (on average by 2.31%);
— increase in serum creatinine level (on average by

0.07 mg/dL).

A transient eGFR reduction may be initially expected
during dapagliflozin treatment, particularly in the first
2 weeks. This phenomenon is related to afferent arterio-
lar constriction due to the tubuloglomerular feedback trig-
gered by an increased sodium influx to the macula densa.
During further follow-up in the DAPA-HF study, the rate of
eGFR changes in the dapagliflozin group was lower com-
pared to the placebo group, reflecting a nephroprotecti-
ve effect. Over the entire duration of follow-up, the mean
eGFR reduction by about 4 mL/min/1.73 m’ was docu-
mented, while eGFR at 12 months was similar in both
study groups [6].

Renal function should be evaluated prior to the ini-
tiation of dapagliflozin treatment and monitored thereaf-
ter, with serum creatinine level measurement and eGFR
calculation at least annually. If eGFR is reduced below
30 mL/min/1.73 m? during dapagliflozin treatment, it is

recommended to evaluate volume status, blood pressure,
and other reversible factors that might contribute to renal
function worsening (e.g., other medications, imaging with
the use of a contrast agent), correct any contributing fac-
tors, and perform follow-up eGFR determination with an
individual decision whether to continue dapagliflozin tre-
atment in given clinical settings.

Diabetic ketoacidosis

Diabetic ketoacidosis during treatment with SGLT2i does
not occur in non-diabetic patients with HFrEF, and is a rare
occurrence in patients with diabetes type 2 (in the DAPA-HF
study, only 3 such cases were identified among patients
with diabetes type 2 treated with dapagliflozin) [6], although
it may occur with only mildly elevated blood glucose values.
It is more frequent during insulin therapy, with poor blood
glucose control, and during the first two months of therapy.
Diabetic ketoacidosis may be a life-threatening condition.
Patients should be educated regarding the symptoms of
diabetic ketoacidosis and the need to contact a physician
and discontinue SGLT2i therapy should these symptoms
occur. Reinitiation of SGLT2i therapy is possible following
stabilization of the clinical condition and reduction of
ketonemia (ketone bodies should be measured in blood),
when some other obvious cause for diabetic ketoacidosis
has been identified and corrected.

Symptoms of diabetic ketoacidosis include nausea, vo-
miting, anorexia, abdominal pain, excessive thirst, rapid
and deep breathing with sweet and fruity breath odour,
confusion, and atypical fatigue or somnolescence.

The patients should be evaluated for the risk of diabetic
ketoacidosis which is increased in the following situations:
— conditions leading to reduced oral food intake or se-

vere dehydration;

— sudden fall in insulin level;

www.journals.viamedica.pl/folia_cardiologica 195



Folia Cardiologica 2021, vol. 16, no. 3

— increased insulin requirement due to acute illness, sur-
gery, or alcohol abuse;

— low beta cell functional reserve, e.g., in patients with
diabetes type 2 and low peptide C level or latent auto-
immune diabetes in adults and in patients with a hi-
story of pancreatitis.

Precautions

Dapagliflozin should be used with caution in the following

situations:

— severe renal dysfunction;

— history of diabetic ketoacidosis;

— in case of recurrent genitourinary infections;

— thetreatment should be interrupted in patients with dia-
betes type 2 hospitalized due to a major acute illness
and before surgical procedures (with drug withdrawal
for 3 days before the procedure).

Alcohol abuse and use of ketogenic diets are contrain-
dicated during dapagliflozin treatment.

Contraindications to dapagliflozin

According to the SmPC [11], use of Forxiga™ is contra-
indicated in patients with hypersensitivity to the active
substance or any other component of this product. Tablets
contain lactose. The drug should not be used in patients
with rarely occurring hereditary galactose intolerance, total
lactase deficiency or glucose-galactose malabsorption syn-
drome. Dapagliflozin is also contraindicated in the second
and third trimester of pregnancy.

Summary

Sodium-glucose cotransporter type 2 inhibitors have be-
come a breakthrough in the management of patients with
HFrEF. Dapagliflozin is the first SGLT2i approved for the
treatment of chronic HFrEF. It is a well-tolerated, safe, and
easy-to-use drug. Benefits of dapagliflozin treatment have
been documented regardless of standard HFrEF therapies,
drug doses, and device therapy, indicating a complementa-
ry effect of dapagliflozin over other HFrEF therapies. Dapa-
gliflozin modifies the clinical course of HFrEF, reduces the
rate of hospitalizations for HF, cardiovascular deaths, and
all-cause deaths, and improves the quality of life of patients
with HFrEF regardless of concomitant presence of diabetes
type 2.
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Streszczenie

Dapagliflozyna jest przedstawicielem nowej grupy lekéw w terapii niewydolnoSci serca — inhibitorow kotransportera
sodowo-glukozowego typu 2 (SGLT2i). Na podstawie wynikow badania DAPA-HF dapaglifiozyna uzyskata rejestracje do
stosowania w objawowej przewlektej niewydolnosci serca z obnizong frakcjg wyrzutowa lewej komory jako pierwszy
SGLT2i. W pracy przedstawiono najwazniejsze aspekty kliniczne dotyczace terapii tym lekiem.

Stowa kluczowe: niewydolno$¢ serca z obnizong frakcjg wyrzutowa, inhibitory SGLT2, dapagliflozyna

Wprowadzenie

W Polsce na niewydolno$¢ serca (HF, heart failure) choruje
okoto 1,2 miliona pacjentéw [1]. Populacja chorych z HF
systematycznie sie powieksza i pochtania coraz wieksze
nakfady finansowe, gtébwnie zwigzane z hospitalizacjami
z powodu zaostrzenia HF. Nalezy pamieta¢, ze skuteczne
leczenie HF oraz zapobieganie postepowi tej choroby jest
mozliwe. Pozostajg do dyspozycji innowacyjne leki, w od-
niesieniu do ktérych udokumentowano w krétkim czasie
od rozpoczecia ich stosowania istotne korzysci kliniczne,
miedzy innymi pod postacig redukcji ryzyka wystgpienia
zgonu z przyczyn sercowo-naczyniowych lub hospitalizacji
z powodu HF. Dapagliflozyna nalezy do tych terapii.

Mechanizm dziatania inhibitorow SGLT2

Inhibitory kotransportera sodowo-glukozowego typu 2 (SGLT2i,
sodium-glucose co-transporter type 2 inhibitors), ktéry znaj-
duje sie w blizszych kanalikach nerkowych, powodujg wyda-
lanie glukozy z moczem na drodze zmniejszenia reabsorpcji
glukozy i obnizenia progu nerkowego dla glukozy [2]. Jest

Folia Cardiologica 2021; 16, 3: 198-204

to podstawowy mechanizm dziatania w leczeniu cukrzycy.
Glikozuria powoduje diureze osmotyczng oraz jest zwigza-
na z wystgpieniem ujemnego bilansu energetycznego, co
wywotuje utrate masy ciata i poprawia wrazliwosé¢ tkanek
na insuline [3]. Efekt ten jest niezalezny od insuliny oraz
uzyskiwany bez ryzyka hipoglikemii.

Sposrdéd innych korzystnych mechanizméw dziatania
SGLT2i, szczegbdlnie istotnych w HF, nalezy wymieni¢ zmniej-
szenie wchtaniania zwrotnego sodu w cewce nerkowej [4].
Nasilona natriureza i diureza osmotyczna, zmniejszenie
objetosci osocza i ciSnienia tetniczego prowadzi do obni-
Zenia obcigzenia wstepnego i nastepczego lewej komory.
Natomiast zwiekszone dostarczanie jonéw sodu do plamki
gestej zmniejsza aktywacje wspotczulng i uktadu renina-
-angiotensyna-aldosteron (RAA). Dodatkowo w miokar-
dium zwieksza sie produkcja ciat ketonowych i ich wyko-
rzystania, co powoduje poprawe metabolizmu miesnia
sercowego i hamowanie jego remodelingu [4]. Kolejnym
korzystnym efektem SGLT2i jest dziatanie nefroprotekcyj-
ne wynikajgce z obkurczenia nerkowej tetniczki doprowa-
dzajgcej, co zmniejsza hiperfiltracje wewnatrz ktebuszka
nerkowego i wydalanie albumin z moczem [5].

Adres do korespondencji: prof. dr hab. n. med. Matgorzata Lelonek, Zaktad Kardiologii Nieinwazyjnej, Katedra Choréb Wewnetrznych i Kardiologii,
Uniwersytet Medyczny w todzi, ul. Zeromskiego 113, 90-549 t6dz, e-mail: malgorzata.lelonek@umed.lodz.pl
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Wyniki badania DAPA-HF

Skutecznosé kliniczna leku dapagliflozyna w leczeniu obja-
wowej przewlektej niewydolnosci serca z obnizong frakcjg
wyrzutowa lewej komory (HFrEF, heart failure reduced
ejection fraction) udokumentowano w badaniu DAPA-HF
(Dapagliflozin and Prevention of Adverse Outcomes in
Heart Failure) — wieloosrodkowym, prospektywnym, ran-
domizowanym badaniu klinicznym Il fazy, kontrolowanym
placebo, stuzacym ocenie skutecznosci i bezpieczenstwa
dapagliflozyny w poréwnaniu z placebo [6]. Dapagliflozyne
dodawano do standardowej terapii HFrEF zgodnej z aktu-
alnymi wytycznymi, 1j. inhibitora konwertazy angiotensyny
(ACEI, angiotensin-converting enzyme inhibitor)/antagoni-
sty receptora AT, dla angiotensyny Il (ARB angiotensin AT,
receptor blocker) lub antagonisty receptora angiotensyny
i inhibitora neprylizyny (ARNI, angiotensin receptor ne-
prilysin inhibitor) oraz beta-adrenolityku i/lub antagonisty
receptora mineralokortykoidowego (MRA, mineralocorticoid
receptor antagonist), w stabilnych dawkach, od co najmniej
4 tygodni. Badanie przeprowadzono z udziatem 4744 wy-
kazujgcych objawy pacjentéw w I1-1V klasie niewydolnosci
wedtug New York Heart Association (NYHA), z przewlektg
HF z obnizong frakcjg wyrzutowg nieprzekraczajacg 40%.

Matgorzata Lelonek, Dapagliflozyna — przewodnik Kklinicysty

Do badania rekrutowano zaréwno chorych na cukrzyce
typu 2, jak i bez cukrzycy, ktorych poddawano randomiza-
cji w stosunku 1:1 do grupy otrzymujgcej dapagliflozyne
w dawce 10 mg raz/dobe lub placebo. Badanie DAPA-HF
byto pierwszym z zastosowaniem dapagliflozyny, w ktérym
mozliwe byto wtaczenie chorych bez cukrzycy oraz z upo-
§ledzona funkcjg nerek, tj. z szacowanym wspotczynnikiem
przesaczania ktebuszkowego (eGFR, estimated glomerular
filtration rate) miedzy 30 a 60 ml/min/1,73 m>.

Kryteria wigczenia do badania i wytaczenia przedsta-
wiono w tabeli 1.

Warto podkresli¢, ze populacja pacjentéw w badaniu
DAPA-HF byta leczona optymalnie, tj. 94% otrzymywato
ACEI/ARB/ARNI (w tym ARNI — 11%), 96% beta-adrenolityk
oraz 71% MRA. W poréwnaniu z wezesniejszymi badaniami
przeprowadzonymiw HFrEF wieksza czeS¢ chorych badania
DAPA-HF miata urzadzenia wszczepialne — wszczepialny
kardiowerter-defibrylator (ICD, implantable cardioverter-
-defibrillator) 26% i do terapii resynchronizujgcej (CRT, car-
diac resynchronization therapy) 8%.

W okresie obserwacji (mediana 18,2 miesigca), w po-
rownaniu z placebo, dapagliflozyna obnizyta 0 26% ryzyko
wystapienia pierwszorzedowego punktu koncowego, na
ktory sktadaty sie zgon z przyczyn sercowo-naczyniowych,

Tabela 1. Kryteria wigczenia i wytgczenia w badaniu DAPA-HF (Zrodto [6])

Gtowne kryteria wtaczenia

Mezczyzni i kobiety w wieku > 18 lat chorzy na cukrzyce typu 2 lub bez cukrzycy

Udokumentowane rozpoznanie objawowej HFrEF w okresie > 2 miesiecy (Il-IV klasa czynnoSciowa wg NYHA)

LVEF <£40% w ciggu ostatnich 12 miesiecy

Zwiekszone stezenie NT-proBNP (> 600 pg/ml lub > 400 pg/ml, jezeli hospitalizacja z powodu HF wystapita w ciggu 12 miesiecy,
lub > 900 pg/ml, jezeli rozpoznano migotanie/trzepotanie przedsionkéw bez wzgledu na wywiad hospitalizacji z powodu HF)

Optymalne standardowe leczenie farmakologiczne HF i elektroterapia (kardiowerter-defibrylator i/lub uktad resynchronizujacy)

Optymalne i stabilne (trwajace > 4 tygodnie) podstawowe leczenie standardowe z powodu HFrEF zgodnie z lokalnymi wytycznymi
(chyba ze takie leczenie jest przeciwwskazane lub nietolerowane), obejmujgce ACEI/ARB lub ARNI, beta-adrenolityk i w stosownych

przypadkach MRA
eGFR > 30 ml/min/1,73 m

Gtowne kryteria wylaczenia

Terapia SGLT2i w okresie 8 tygodni przed wiaczeniem do badania lub nietolerancja SGLT2i

Cukrzyca typu 1

Objawowe niedocisnienie lub cisnienie skurczowe < 95 mm Hg

Wystepujaca obecnie ostra niewyréwnana HF lub hospitalizacja z powodu niewyréwnanej HF w okresie ostatnich 4 tygodni

Rewaskularyzacja miesnia sercowego (PCl lub CABG), naprawa/wymiana zastawki, wszczepienie stymulatora serca (CRT) w ciggu
ostatnich 12 tygodni lub taki zabieg planowany na okres po randomizacji

Niewydolno$é serca z powodu kardiomiopatii zaciskajacej, czynnego zapalenia miesnia sercowego, zaciskajgcego zapalenia osierdzia,
kardiomiopatii przerostowej lub niewyréwnanej pierwotnej choroby zastawek

eGFR < 30 ml/min/1,73 m” lub szybko pogarszajaca sie czynnosé nerek

HFrEF (heart failure reduced ejection fraction) — niewydolno$¢ serca z obnizona frakcja wyrzutowa lewej komory; NYHA — New York Heart Association; LVEF (left ventricular ejection fraction) — frakcja wyrzu-
towa lewej komory; NT-proBNP (N-terminal pro-B-type natriuretic peptide) — N-koricowy fragment propeptydu natriuretycznego typu B; HF (heart failure) — niewydolnos¢ serca; ACEI (angiotensin-converting
enzyme inhibitor) — inhibitor konwertazy angiotensyny; ARB (angiotensin AT, receptor blocker) — antagonista receptora AT, dla angiotensyny Il; ARNI (angiotensin receptor neprilysin inhibitor) — antagonista
receptora angiotensyny i inhibitora neprylizyny; MRA (mineralocorticoid receptor antagonist) — antagonista receptora mineralokortykoidowego; eGFR (estimated glomerular filtration rate) — wspotczynnik
przesaczania kiebuszkowego; SGLT2i (sodium-glucose co-transporter type 2 inhibitors) — inhibitory kotransportera sodowo-glukozowego typu 2; PCI (percutaneous coronary intervention) — przezskérna
interwencja wierficowa; CABG (coronary artery bypass grafting) — pomostowanie aortalno-wieficowe; CRT (cardiac resynchronization therapy) — terapia resynchronizujaca
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Tabela 2. Pierwszorzedowe i drugorzedowe punkty koricowe w badaniu DAPA-HF (Zrodto [6])

Wynik Dapagliflozyna Placebo Wspotczynnik ryzyka Wartos¢ p
n=2373 n=2371 95% Cl

Pierwszorzedowy ztozony punkt koncowy 386 (16,3) 502 (21,2) 0,74 < 0,001
(0,65-0,85)

Hospitalizacja lub pilna wizyta z powodu HF 237 (10,0) 326 (13,7) 0,70 -
(0,59-0,83)

Zgon z przyczyn sercowo-naczyniowych 227 (9,6) 273 (11.5) 0,82 =
(0,69-0,98)

Hospitalizacja z powodu HF 231 (9,7) 318 (13,4) 0,70 -
(0,59-0,83)

Pilna wizyta z powodu HF 10 (0,4) 23(1,0) 0,43 -
(0,20-0,09)

Drugorzedowe punkty koncowe

Zgon sercowo-naczyniowy lub hospitalizacja z powodu HF 382(16,1) 495 (20,9) 0,75 <0.001
(0,65-0,85)

Wszystkie hospitalizacje z powodu HF i zgony sercowo- 567 742 0,75 <0.001

-naczyniowe (0,65-0,88)

Zgon z dowolnej przyczyny 276 (11,6) 329(13,9) 0,83 0,022**
(0,71-0,97)

Zmiana w KCCQ* w 8. miesigcu badania 6,1+18,6 3,3+19,2 1,18 <0.001
(1,141-1,26)

Pogorszenie funkcji nerek 28 (1,2) 39(4,6) 0,71 -
(0,44-1,16)

*Kansas City Cardiomyopathy Questionnaire (KCCQ) obejmuje zakres od 0 do 100 punktow; wysokie wyniki Swiadcza o mniejszym nasileniu objawdw niewydolnosci serca (HF, heart failure); **[7]; CI (confi-

dence interval) — przedziat ufnosci

hospitalizacja z powodu HF lub pilna wizyta zwigzana z HF
niezakonczona hospitalizacjg (p < 0,0001) (tab. 2). Ko-
rzystny efekt pod postacig redukcji ryzyka wystapienia
pierwszorzedowego punktu koncowego udokumentowa-
no juz od 28. dnia terapii tym lekiem (wspétczynnik ryzy-
ka [HR, hazard ratio] 0,51, 95-proc. przedziat ufnosci [CI,
confidence interval] 0,28-0,94; p = 0,03). Redukcje ryzyka
udokumentowano w odniesieniu do sktadowych pierwszo-

rzedowego punktu koncowego liczonych osobno (tab. 2).

W badaniu udokumentowano réwniez korzysci w zakresie

redukcji ryzyka wystapienia drugorzedowych punktow kon-

cowych (tab. 2), do ktérych nalezaty [6]:

— zgon z przyczyn sercowo-naczyniowych lub hospitaliza-
cja z powodu HF;

— catkowita liczba hospitalizacji (pierwszych i kolejnych)
z powodu HF i zgony z przyczyn sercowo-naczyniowych;

— zgon z jakiejkolwiek przyczyny;

— poprawa jakoSci zycia oceniana za pomocg kwestio-
nariusza Kansas City Cardiomyopathy Questionnaire
(KCCQ) po 8. miesigcu obserwacji w poréwnaniu z ja-
koScig zycia na poczatku badania;

— wystapienie pogorszenia funkcji nerek, tj. utrzymujacy
sie spadek wartosci eGFR 0 50% albo wiecej lub schyt-
kowa niewydolnoSé nerek (zdefiniowana jako trwa-
te obnizenie eGFR < 15 ml/min/1,73 m?, przewlekia

dializa lub przeszczepienie nerki) lub zgon z przyczyn

nerkowych.

Korzysci kliniczne w badaniu DAPA-HF odnosili zarow-
no pacjenci ze wspétistniejgcg cukrzyca typu 2, jak i bez
cukrzycy. Dapagliflozyna jest jedynym SGLT2i, ktory re-
dukuje ryzyko wystgpienia zgonu z przyczyn sercowo-na-
czyniowych oraz z jakiejkolwiek przyczyny wsréd chorych
z HFrEF (odpowiednio 0 18% i 17%). Szczegdtowe wyniki
badania DAPA-HF przedstawiono w tabeli 2.

Korzysci w zakresie pierwszorzedowego punktu konco-
wego ze stosowania dapagliflozyny byty podobne niezalez-
nie od wielkosci frakcji wyrzutowej lewej komory, etiologii
HF, sposobu leczenia w zakresie grup lekdw i dawek stan-
dardowej terapii oraz niezaleznie od zastosowanej elek-
troterapii (ICD/CRT) i czasu trwania choroby. Udokumen-
towano, ze chorzy z dtugotrwajacg, bo od ponad 5 lat, HF
réwniez odnosili korzysci z terapii dapagliflozyng [8]. Pozy-
tywne efekty terapii tym lekiem dotyczyly oséb ze wszyst-
kich klas wedtug NYHA, przy czym byly wieksze w nizszej
klasie czynnoSciowej, tj. Il klasie wedtug NYHA. Dlatego
z wiaczeniem dapagliflozyny nie nalezy czeka¢ do wysta-
pienia bardziej nasilonych objawéw HF, lecz rozpoczynac
to leczenie wczesnie.

KorzysSci ze stosowania dapagliflozyny byly podobne
we wszystkich analizowanych kategoriach wyjSciowego

200 www.journals.viamedica.pl/folia_cardiologica



skurczowego cisnienia tetniczego (p dla interakcji 0,78),
aczkolwiek bardziej korzystali pacjenci z wyzszym ciSnie-
niem tj. wyzszym lub réwnym 130 mm Hg (HR 0,67; 95%
Cl: 0,60-0,97) w poréwnaniu do najnizszego, tj, wynosza-
cego ponizej 110 mm Hg (HR 0,76; 95% Cl: 0,51-0,87) [9].

Z analiz badania DAPA-HF wiadomo, ze redukcja ryzyka
bezwzglednego dla pierwszorzedowego punktu koricowego
byta najwyzsza w grupie po przebytej hospitalizacji z powo-
du HF w okresie 12 miesiecy przed wigczeniem do badania
(absolutna redukcja ryzyka [ARR, absolute risk reduction]
9,9%) w poréwnaniu z pacjentami hospitalizowanymi daw-
niej, tj. ponad 12 miesiecy (ARR 4,1%) lub chorymi bez wy-
wiadu hospitalizacji (ARR 2,1%) — p dla interakcji 0,052.
Oznacza to, ze terapie dapagliflozyng powinno si¢ inicjo-
wac wczesnie po hospitalizacji z powodu HF [10].

Na podstawie wynikow badania DAPA-HF Europejska
Agencja Lekow (EMA, European Medicines Agency) i ame-
rykafiska Agencja ds. Zywnosci i Lekéw (FDA, Food and
Drug Agency) zatwierdzity w 2020 roku dapagliflozyne do
stosowania w leczeniu pacjentow z objawowa przewlekia
HFrEF. Produkt leczniczy Forxiga™ jest pierwszym prepa-
ratem z grupy SGLT2i zarejestrowanym do stosowania
w leczeniu HFrEF.

Celem publikacji jest przedstawienie lekarzom prak-
tykom wskazdwek do stosowania dapagliflozyny w HFrEF.

U kogo wiaczaé dapagliflozyne
w hiewydolnosci serca?

Zgodnie z charakterystykg produktu leczniczego (ChPL)

dapaglifiozyna jest wskazana do stosowania u 0sob doro-

stych w leczeniu objawowej przewlektej HFrEF [11]. Wedtug

danych duzego amerykanskiego rejestru GWTG-HF 81%

pacjentéw z HFrEF mozna uznac¢ za kwalifikujacych sie do

leczenia dapagliflozyng zgodnie ze wskazaniami rejestra-

cyjnymi [12].

Optymalny kandydat do terapii dapagliflozyna charak-

teryzuje sie [6]:

— HFrEF z frakcjg wyrzutowg nie wiekszg niz 40%;

— objawami HF od Il do IV klasy czynnosciowej wedtug
NYHA, aczkolwiek doSwiadczenia ze stosowaniem da-
paglifiozyny u pacjentéw w IV klasie wedtug NYHA jest
ograniczone ze wzgledu na relatywnie matg liczbe takich
pacjentéw wigczonych do badania DAPA-HF;

— skurczowym cisnieniem tetniczym wyzszym lub réw-
nym 95 mm Hg;

— tym, ze jest poddany standardowej terapii HFrEF, tj.
beta-adrenolityk, inhibitor uktadu renina-angioten-
syna (ACEI/ARB lub ARNI) oraz MRA, jesli zalecane;

— klirensem kreatyniny wyzszym lub rownym 30 ml/
/min/4,73 m>.

U pacjentéow z HFrEF nie ma koniecznosci zmiany
dawki dapagliflozyny w zwigzku z zaburzeniami czynno-

Sci nerek [9]. Natomiast doSwiadczenia z zastosowania

Matgorzata Lelonek, Dapagliflozyna — przewodnik Kklinicysty

dapagliflozyny w leczeniu HF u pacjentéw z ciezkimi za-
burzeniami czynnosci nerek (GFR < 30 ml/min) sg ogra-
niczone.

Nie ma réwniez koniecznosci dostosowania dawki leku
u pacjentow z tagodnymi lub umiarkowanymi zaburzeniami
czynnoSci watroby [11].

Jak zainicjowac leczenie dapagliflozyng?

Wedtug opinii ekspertdw leczenie dapaglifiozyna u chorego
z HFrEF nalezy rozpoczyna¢ wczesnie, najlepiej jeszcze
przed wypisaniem ze szpitala lub podczas kontrolnej wizy-
ty ambulatoryjnej bezpoSrednio po wypisaniu chorego ze
szpitala z powodu zaostrzenia HFrEF [13]. Dapagliflozyne
mozna dodawac do kazdej terapii przewlektej HFrEF [6]
— zaréwno farmakoterapii, jak i elektroterapii oraz nieza-
leznie od wielkoSci dawek przyjmowanych lekow. Zgodnie
z ChPL w HFFEF zalecang dawka dapagliflozyny jest 10 mg
podawane raz/dobe. Lek chory moze przyjmowac o kazdej
porze dnia, niezaleznie od spozywanych positkow (tgcznie
z positkiem [ub pomiedzy nimi).

Lek mozna dodawac niezaleznie od statusu cukrzycy
oraz jej leczenia, przy czym w przypadku réwnoczesnej te-
rapii pochodnymi sulfonylomocznika i/lub insuling nalezy
rozwazy¢ zmniejszenie o okoto 30% dawek tych lekow ze
wzgledu na ryzyko wystgpienia hipoglikemii [9]. Nalezy
pamietac, ze przy eGFR ponizej 45 ml/min/1,73 m” sku-
teczno$é SGLT2i w obnizaniu glikemii moze byé niewy-
starczajaca i w zwiazku z tym nalezy rozwazy¢ dodatko-
we leczenie przeciwcukrzycowe w celu poprawy kontroli
glikemii [11].

Bezpieczenstwo stosowania dapagliflozyny

Dapagliflozyna jest stosowana w praktyce klinicznej w le-
czeniu cukrzycy typu 2 od 8 lat, na Swiecie w 2019 roku
leczono nig ponad 2,5 min pacjentéw [14]. Z przeprowa-
dzonych badan klinicznych oraz obserwacji RWE (real-world
evidence) i kilkuletnich doSwiadczen wynika, ze dapagli-
flozyna jest lekiem bezpiecznym. Zdarzenia niepozadane
(AE, adverse events), powazne AE oraz te, ktore prowadzity
do przerwania leczenia dapagliflozyng, wystepuja rzadko
i z podobna czestoscig jak w grupie przyjmujacej placebo
[6]. Dane dotyczace bezpieczenstwa terapii z AE przedsta-
wiono w tabeli 3.

Do najczesciej rejestrowanych AE w badaniu DAPA-HF
byty niedobor ptynéw i zdarzenia zwigzane z nerkami
(w tym powazne: 38 w grupie leczonej dapagliflozyng
vs. 65 w grupie przyjmujgcej placebo; p = 0,009) [6]),
natomiast zakazenia zewnetrznych narzgdéw ptciowych
oraz infekcje uktadu moczowego stanowity marginalny
problem.

Zgodnie z ChPL w przypadku wystgpienia infekcji
grzybiczych zewnetrznych narzadéw moczowo-ptciowych
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Tabela 3. Zdarzenia niepozadane dotyczace dapagliflozyny na podstawie wynikéw badania DAPA-HF (Zrddto [6])

Zdarzenie niepozadane, n (%) Dapagliflozyna Placebo Wartosc p
n =2368 n =2368

Niedobér ptynow 178 (7,5) 162 (6,8) 0,40

Zdarzenia niepozgdane zwigzane z czynnoscig 153 (6,5) 170 (7,2) 0,36

nerek

Ztamania 49 (2,1) 50 (2,1) 1,00

Amputacje 13(0,5) 12 (1,3) 1,00

Ciezka hipoglikemia 4(0,2) 4(0,2) nd

Cukrzycowa kwasica ketonowa 3(0,1) 0 nd

Zgorzel Fourniera 1(<0,1) nd

Powazne zakazenia uktadu moczowego 14 (0,6) 17 (0,7)

Powazne zakazenia narzadow ptciowych 1(0,0)

Zdarzenia niepozadane prowadzace do przerwania 111(4,7) 116 (4,9) 0,79

leczenia

nd — nie dotyczy

0 tagodnym lub umiarkowanym stopniu nasilenia nie ma
konieczno$ci przerwania leczenia dapagliflozyng. Zaleca
sie leczenie miejscowe preparatem przeciwgrzybiczym
lub przyjecie pojedynczej dawki leku przeciwgrzybiczego.

Z przeprowadzonych subanaliz badania DAPA-HF wy-
nika, ze dapagliflozyna byta bezpieczna i dobrze tolero-
wana niezaleznie od ptci, wspétistnienia cukrzycy, funkcji
nerek oraz kategorii wiekowej [6]. U pacjentéw 75-letnich
i starszych lat powazne AE nerkowe wystepowaty w grupie
leczonej dapagliflozyng rzadziej niz w grupie przyjmujacej
placebo (p dla interakeji 0,031) [15]. W populacji pacjen-
tow z eGFR ponizej 60 ml/min/1,73 m? leczonych dapa-
gliflozyna ryzyko wystgpienia powaznych AE byto istotnie
nizsze niz w grupie otrzymujgcej placebo (p = 0,03) [16].

Epizody powaznej hipoglikemii oraz cukrzycowej kwa-
sicy ketonowej w badaniu DAPA-HF byty pojedyncze i wy-
stepowaty wytacznie u chorych na cukrzyce typu 2 (odpo-
wiednio 0,4% i 0,3%) [6].

Wazna informacjg w kontekScie standardowej tera-
pii HFrEF jest to, ze dapagliflozyna moze obnizaé ryzyko
umiarkowanej/ciezkiej hiperkaliemii u pacjentéw leczo-
nych MRA [17].

Wskazowki praktyczne

W zwigzku z mozliwoscig wystgpienia objawdéw niedoboru
ptynow i hipotensji podczas stosowania dapagliflozyny
nalezy poinformowaé pacjenta o ewentualnej potrzebie
modyfikacji dawek stosowanych dotychczas lekéw diu-
retycznych, lekdw w terapii nadcisSnienia tetniczego oraz
stosowanych w leczeniu HF, jak réwniez przypomnieé
0 odpowiednim nawodnieniu. Ryzyko wystgpienia objawow

niedoboru ptynéw i hipotensji jest zwiekszone w populacji

0s0b z hipotensjg w wywiadzie oraz u pacjentéw w pode-

sztym wieku [11].

Podczas terapii dapagliflozyng wynik badania ogdlne-
g0 moczu wykazuje obecnosé glukozy, co wynika z me-
chanizmu dziatania leku. Wydalanie glukozy z moczem
moze sie wigza¢ ze zwiekszonym ryzykiem zakazen ze-
wnetrznych narzadéw moczowo-piciowych, rzadziej ukta-
du moczowego. Nalezy rozwazyé przerwanie stosowania
dapagliflozyny w trakcie leczenia odmiedniczkowego
zapalenia nerek lub ogdlnego zakazenia wywodzacego
sie z drég moczowych. W trakcie terapii dapagliflozyna
nalezy zwroci¢ uwage pacjenta na higiene okolic intym-
nych z uwzglednieniem codziennej zmiany bielizny, no-
szenia luznej bawetnianej bielizny, unikania Srodkow
mogacych powodowaé podraznienia oraz zapachowych
detergentow.

Podczas leczenia dapagliflozyng w badaniu DAPA-HF
obserwowano ponizsze zmiany [6]:

— obnizenie skurczowego ciSnienia tetniczego (Sr.
0 1,92 mm Hg);

— obnizenie stezenia N-korncowego fragmentu propeptydu
natriuretycznego typu B (NT-proBNP, N-terminal pro-B-
-type natriuretic peptide) (Sr. 0 196 pg/ml);

— zmniejszenie masy ciata (5r. 0 0,88 kg);

— obnizenie wartosci hemoglobiny glikowanej u pacjen-
téw z cukrzycy (Sr. 0 0,21%);

— wzrost hematokrytu (sr. 0 2,31%);

— wazrost stezenia kreatyniny (Sr. 0 0,07 mg/dl).

Lekarz moze sie spodziewaé przejsciowego obnize-
nia eGFR podczas leczenia poczgtkowego dapagliflozy-
na, gléwnie w pierwszych 2 tygodniach. Zjawisko to jest
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zwigzane z obkurczeniem tetniczki doprowadzajgcej, co
wynika z odruchu cewkowo-ktebuszkowego, ktory jest uru-
chamiany przez zwiekszony naptyw sodu do plamki geste;j.
W dalszej obserwacji badania DAPA-HF tempo zmian eGFR
w grupie leczonej dapagliflozyng byto wolniejsze niz w gru-
pie przyjmujacej placebo, co jest wyrazem efektu nefropro-
tekcyjnego. W catej obserwacji badania w grupie leczonej
dapaglifiozyng udokumentowano zmniejszenie Sredniej
wartosci eGFR o okoto 4 ml/min/1,73 m? natomiast po
12 miesigcach wartoS¢ eGFR byta podobna w obu grupach
terapeutycznych [6].

Funkcje nerek nalezy oceni¢ przed rozpoczeciem
leczenia dapagliflozyng oraz monitorowaé, wykonujac
oznaczenie stezenia kreatyniny w surowicy krwi i war-
tosci eGFR przynajmniej raz w roku. Jesli w trakcie te-
rapii dapagliflozyng dojdzie do obnizenia eGFR ponizej
30 ml/min/1,73 m? to zaleca sie ocene stanu nawod-
nienia, ciSnienia tetniczego oraz innych odwracalnych
czynnikéw warunkujgcych pogorszenie czynnosci ne-
rek (np. inne leki, badania obrazowe z uzyciem Srodka
kontrastowego), ich korekte oraz wykonanie kontrolne-
go oznaczenia eGFR z indywidualna decyzja, czy kon-
tynuowac terapie dapagliflozyng dostosowana do sytu-
acji klinicznej.

Cukrzycowa kwasica ketonowa

Cukrzycowa kwasica ketonowa w trakcie terapii SGLT2i nie
wystepuje u pacjentdéw z HFrEF bez cukrzycy. Natomiast
U pacjentéw z cukrzyca typu 2 wystepuje rzadko (w badaniu
DAPA-HF w grupie chorych na cukrzyce typu 2 leczonych
dapagliflozyna zidentyfikowano 3 takie przypadki) [6]
i moze mie¢ miejsce w przypadku nieznacznie podwyzszo-
nej glikemii. CzeSciej zdarza sie przy terapii insuling, przy
niezadawalajgcej kontroli glikemii i w pierwszych 2 mie-
sigcach terapii. Cukrzycowa kwasica ketonowa moze mieé
przebieg zagrazajacy zyciu. Nalezy informowac pacjentow
0 objawach kwasicy ketonowej i koniecznosci zgtoszenia sie
do lekarza, jesli wystapia, oraz o konieczno$ci przerwania
terapii SGLT2i. Wznowienie leczenia SGLT2i jest mozliwe
po uzyskaniu stabilizacji stanu klinicznego oraz obnizeniu
stezenia ciat ketonowych (oznacza¢ we krwi), gdy zidenty-
fikowano i usunieto inng wyrazng przyczyne cukrzycowe;j
kwasicy ketonowe;j.

Do objawow cukrzycowej kwasicy ketonowej naleza:
nudnosci, wymioty, jadtowstret, bol brzucha, nadmierne
pragnienie, szybkie i gtebokie oddechy potgczone ze ,stod-
kim”, owocowym zapachem oddechu, splatanie, nietypowe
zmeczenie lub uczucie senno$ci.

Zaleca sie ocene ryzyka cukrzycowej kwasicy ketono-
wej, ktore jest podwyzszone w nastepujgcych sytuacjach:
— stany prowadzace do ograniczenia spozywania pokar-

moéw lub ciezkiego odwodnienia;
— nagly spadek stezenia insuliny;
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— podwyzszone zapotrzebowanie na insuling z powodu
ostrego stanu chorobowego, zabiegow chirurgicznych,
naduzywania alkoholu;

— niska rezerwa czynnoSciowa komérek beta, na przyktad
U pacjentow z cukrzyca typu 2 i z niskim stezeniem pep-
tydu C lub utajong chorobg autoimmunologiczna doro-
stych oraz u chorych po zapaleniu trzustki.

Srodki ostroznosci

Dapagliflozyne nalezy stosowaé z ostroznoscig w nastepu-

jacych sytuacjach:

— w ciezkich zaburzeniach funkcji nerek;

— w przypadku wywiadu cukrzycowej kwasicy ketonowej;

— w przypadku powtarzajgcych sie infekcji uktadu mo-
czowo-ptciowego;

— leczenie nalezy czasowo przerwac u pacjentow z cukrzy-
ca typu 2 hospitalizowanych z powodu ciezkich ostrych
chordb oraz przed zabiegami chirurgicznymi (3-dniowa
przerwa przed zabiegiem).

W trakcie terapii dapagliflozyna przeciwwskazane jest
naduzywanie alkoholu oraz stosowanie diet ketogenicznych.

Przeciwwskazania do stosowania
dapagliflozyny

Zgodnie z ChPL [11] stosowanie preparatu Forxiga™ jest
przeciwwskazane u pacjentéw z nadwrazliwo$cig na sub-
stancjg czynng lub ktorgkolwiek substancje pomocnicza.
Tabletki zawierajg laktoze. Lek nie powinien by¢ stosowany
u pacjentow z rzadko wystepujgcg dziedziczna nietolerancjg
galaktozy, catkowitym niedoborem laktazy lub zespotem zte-
go wchtaniania glukozy-galaktozy. Przeciwwskazaniem do
stosowania dapagliflozyny sa rowniez Il i lll trymestr ciazy.

Podsumowanie

Inhibitory SGLT2 sg przetomem w leczeniu chorych z HFrEF.
Dapagliflozyna jest pierwszym SGLT2i zarejestrowanym
w leczeniu przewlektej HFrEF. To lek dobrze tolerowany,
bezpieczny i fatwy w stosowaniu. Korzystny efekt leczenia
dapagliflozyng udokumentowano niezaleznie od podsta-
wowej terapii HFrEF oraz dawek przyjmowanych lekow
i elektroterapii. Wskazuje to na komplementarne dzia-
tanie dapagliflozyny w stosunku do innych terapii HFrEF.
Dapagliflozyna jest lekiem modyfikujacym przebieg HFrEF,
redukuje czesto$¢ hospitalizacji z powodu HF, zgondéw
sercowo-naczyniowych i zgonow z jakiejkolwiek przyczyny
oraz poprawia jako$¢ zycia u chorych z HFrEF niezaleznie
od wspotwystepowania cukrzycy typu 2.

Konflikt interesow

Wyktady dla AstraZeneca.
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Abstract

Introduction. Coarctation of the aorta (CoA) is a congenital heart defect defined as a narrowing in the region of aortic
isthmus, clinically presenting with peripheral perfusion disturbances in physical examination. Newborns are majority of
the affected and surgery is the management of choice in these patients. However, some may not present with CoA symp-
toms until later childhood, with mostly percutaneous interventions as a favorable method of treatment. Aneurysms, heart
failure and stroke are the main complications of untreated CoA, which explains low survival rate of undiagnosed patients.

Case report. A 5-year-old female patient in good general condition presented with a heart murmur during a prophylactic
pediatric control. The patient was referred to pediatric cardiologist, but unfortunately due to ongoing coronary disease
2019 pandemic only telemedical consultation was available, precluding physical examination. Finally, the patient was
referred to hybrid pediatric cardiac surgery department as an urgent consultation of the dubious anamnesis.

The echocardiographic study revealed continuous, non-pulsatile flow in the abdominal aorta with a narrowed descending
aorta behind the left atrium, and the CoA was a suspected diagnosis. The angio-computed tomography (CT) confirmed
tubular (55 mm long) narrowed section of thoracic aorta (up to 2.5 mm diameter) with concomitant collateral circulation.

Due to the anatomy of the aortic lesion the patient was referred for transcatheter stent graft (Bentley BeGraft® 9 mm/
/57 mm) implantation with ECC-backup. An initial dilatation to 9 mm except the region around 6mm long narrowed to
5.2 mm was performed. After 2 months, the stent graft was dilated again, and echocardiography confirmed uniformed
aortic lumen (9 mm).

The postprocedural course was uncomplicated; the patient was discharged home and referred for further follow-up.

Conclusions. The CoA rarely occupies a non-typical region and therfore may be diagnostically challenging without a pro-
found phisical examination, particularly in later childhood and pandemic settings, and may result in serious complications,
if untreated.
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Introduction

Coarctation of the aorta (CoA) is a congenital heart defect
defined as a narrowing in the region of aortic isthmus.
Although the condition usually manifests itself as a discrete
constriction of the aortic isthmus, it may also present as
a tubular hypoplasia and different morphological variations
between these two [1].

As the fetal echocardiographic diagnosis remains dif-
ficult, the postnatal transthoracic echocardiography along
with physical examination are the most common diagnostic
tools for CoA. Moreover, the magnetic resonance imaging
is preferred as the advanced imaging method [2], if ava-
ilable. The physical examination findings usually include
delayed or reduced femoral pulse, a supine arm-leg blood
pressure gradient (> 20 mm Hg), or a murmur due to rapid
blood flow across the CoA [2].

Newborns and infants are the majority of the presenting
children, and the urgent surgical correction is the manage-
ment of choice in these patients. However, some rare cases
may present with mild CoA symptoms until later childhood
or adolescence, with mostly percutaneous interventions
as a favorable method of treatment [3]. Heart failure, aor-
tic aneurysms and stroke are the main complications of
untreated CoA, which explains the low survival rate of un-
diagnosed patients [1-3].

Case report

A 5-year-old female patient in a good general condition
presented with a heart murmur during a routine prophy-
lactic pediatric control. As the first case of coronavirus
disease 2019 (COVID-19) was confirmed on 4™ of March
2020 in Poland, the National Health Found Institution
recommended the limitation of elective admissions and
surgical procedures from the 23" of March 2020 until
further notice. [4] Therefore, the patient was referred to
pediatric cardiologist. Unfortunately, due to ongoing CO-
VID-19 pandemic, only the telemedical consultation was
available which precluded physical examination. Finally,
after several remote consultations, the patient was referred
to hybrid pediatric cardiac surgery department as an urgent
admission of the dubious anamnesis.

The echocardiographic study revealed continuous,
non-pulsatile flow in the abdominal aorta with a narrowed
descending aorta behind the left atrium, and the CoA was
a suspected diagnosis (Figure 1). The angio-computed to-
mography (CT) confirmed tubular (55 mm long) narrowed
section of thoracic aorta (to 2,5 mm diameter) with con-
comitant collateral circulation (Figure 2).

Due to the anatomy of the aortic lesion the patient
was referred for hybrid transcatheter stent graft implanta-
tion (Bentley BeGraft © 9 mm/57 mm) in hybrid operating
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Figure 1. Echocardiographic study — continuous, non-pulsatile flow
in the abdominal aorta

Figure 2. Computed tomography (CT) three-dimensional (3D) re-
construction — narrowing tubular (55 mm long) narrowed section
of thoracic aorta (to 2.5 mm diameter) with concomitant collateral
circulation

theatre with extracorporeal circulation — backup. The first
procedure finished with an initial dilatation to 9 mm except
the region of the thoracic aorta around 6 mm long narrowed
to 5.2 mm (Figure 3). After 2 months, the stent graft was
dilated again, and the echocardiography confirmed uni-
formed aortic lumen (9 mm) (Figure 4).

The postprocedural course was uncomplicated and
the patient was discharged home and referred for further
clinical follow-up. The 2-month follow up confirmed good
result of the procedures without any residual restenosis.
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X1 Distance: 2 86
Figure 3. Angiography — the result after the first stent graft implan- Figure 4. Angiography — the result after the final stent dilatation
tation. X1 distance: 2.86 mm, X2 distance: 6.94 mm, X3 distance: showing no residual stenosis
18.56 mm, X4 distance: 6.86 mm
Conclusions the patients who require dedicated strategy of treatment

and may develop serious complications, if untreated.
The CoA rarely occupies a non-typical region and therefore

may be diagnostically challenging. A profound physical Conflict of interest
examination, particularly in a later childhood and COVID-19
pandemic settings, relevantly supplies the anamnesis in None declared.

Streszczenie

Wstep. Koarktacja aorty (CoA) to wrodzona wada serca definiowana jako zwezenie w okolicy ciesni aorty, klinicznie
charakteryzujgca sie zaburzeniami perfuzji obwodowej w badaniu przedmiotowym. WiekszoS¢ pacjentow, u ktorych
rozpoznaje sie CoA, stanowig noworodki, a korekcja chirurgiczna jest w tej grupie leczeniem z wyboru. Przezskorne
interwencje kardiologiczne stanowig terapie rzadkich przypadkow, w ktorych objawy wystepujg dopiero w kolejnych
latach zycia dziecka. Tetniak aorty, niewydolno$¢ serca oraz udar to glowne powiktania nieleczonego CoA, co wyjasnia
niski wskaznik przezywalnosci niezdiagnozowanych pacjentow.

Opis przypadku. Podczas profilaktycznej kontroli pediatrycznej 5-letniej pacjentki w dobrym stanie ogolnym wykazano
szmer nad sercem. Chorg skierowano do kardiologa dzieciecego, ale niestety ze wzgledu na trwajgcag pandemie choroby
koronawirusowej 2019 dostepna byta tylko konsultacja telemedyczna, wykluczajgca doktadne badanie przedmiotowe.
Ostatecznie chorg skierowano na oddziat kardiochirurgii dzieciecej w celu pilnej konsultacji.

Badanie echokardiograficzne wykazato ciggly, niepulsacyjny przeptyw w aorcie brzusznej oraz zwezenie Swiatta aorty
zstepujgcej za lewym przedsionkiem. Angiografia tomografii komputerowej potwierdzita zwezenie Swiatta aorty piersio-
wej (o dtugosci 55 mm do Srednicy 2,5 mm) z towarzyszacym krazeniem obocznym.

Ze wzgledu na anatomie zmiany aorty pacjentke zakwalifikowano do przezskérnej implantacji stent-graftu (Bentley
BeGraft® 9 mm/57 mm) w hybrydowej sali operacyjnej z zapleczem krazenia pozaustrojowego. Wykonano wstepna dy-
latacje aorty do 9 mm, z wyjatkiem obszaru o diugosci okoto 6 mm zwezonego do 5,2 mm. Po 2 miesigcach stent-graft
ponownie poszerzono, a badanie echokardiograficzne potwierdzito dobry wynik zabiegu (Srednica aorty piersiowej na
catym odcinku 9 mm).

Przebieg pooperacyjny bez powiktan, pacjentke wypisano do domu i skierowano na kontrole ambulatoryjna.
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Whnioski. Rzadko CoA obejmuje nietypowy obszar, wywotujac trudne diagnostycznie objawy w warunkach pandemii
i ograniczenia dostepnosci lekarzy specjalistow, szczegblnie u starszych pacjentow pediatrycznych obciazonych ryzykiem
wystapienia powaznych powiktan bez wdrozenia odpowiedniego leczenia.

Stowa kluczowe: koarktacja aorty, wrodzone wady serca, kardiologia interwencyjna, kardiochirurgia dziecieca, leczenie

hybrydowe
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Introduction

The sanitary and epidemiological risk related to the se-
vere acute respiratory syndrome-related coronavirus 2
(SARS-COV-2) pandemic has forced the organisers of major
scientific congresses to conduct these events as interactive
online meetings. American Heart Association (AHA) Scientific
Sessions were not an exception. By choosing the “Virtual
Experience” format, the organisers provided online access to
live presentations and the possibility to view the congress ma-
terials at a later date. This paper presents short descriptions
of the most interesting issues that were discussed during
the sessions presenting the most interesting clinical trials.

RIVER: Rivaroxaban vs. Warfarin
in Atrial Fibrillation in Patients
with Bioprosthetic Mitral Valves

Novel oral anticoagulants [non-vitamin K oral anticoagulatns
(NOAC)] currently constitute the first-choice treatment in the
prevention of venous thromboembolic events in patients with
non-valvular atrial fibrillation (AF). While the use of vitamin
K antagonists (VKA) is a recognised therapy in patients who
underwent mechanical mitral valve replacement with con-
current AF, in the case of patients with a sinus rhythm, the
continuation of anticoagulant treatment with the use of VKA
for 3-6 months is preferred, even though the 2021 guidelines
of the AHA allow the use of antithrombotic therapy exclusively.

The possibility to use rivaroxaban in patients with AF
who had a bioprosthetic mitral valve implanted was inve-
stigated in the RIVER (Rivaroxaban vs. Warfarin in AFib

Patients With Bioprosthetic Mitral Valves) trial. It involved
1005 patients with AF (paroxysmal, persistent or chronic)
or atrial flutter (AFL). The intervention was applied in tho-
se of the aforementioned patients who had a bioprosthetic
mitral valve implanted at least two days before and were
natural candidates for anticoagulant therapy. Patients
were randomly assigned for treatment with rivaroxaban at
a daily dose of 20 mg or with warfarin at a dose calculated
according to the international normalized ratio (INR). The
primary endpoint was a composite event comprising death
and serious cardiovascular event or serious haemorrhage
within 12 months.

Rivaroxaban therapy met the expectations — the occur-
rence of the primary endpoint was recorded after a mean of
347.5 days in the rivaroxaban group and after 340.1 days
in the warfarin group (p < 0.001 for equivalence — a trend
of the superiority of rivaroxaban could be observed in pa-
tients who received randomly selected treatment). Death
from cardiovascular causes occurred in 3.4% of patients
treated with rivaroxaban and in 5.1% of patients in the
warfarin group [without a significant difference; hazard
ratio (HR) 0.65; 95% confidence interval (Cl): 0.35-1.20].
Rivaroxaban significantly better prevented stroke which
was diagnosed in the course of observation in 0.6% of pa-
tients in this group, while in the warfarin group it occurred
in 2.4% participants (HR 0.25; 95% Cl: 0.07-0.88). Seri-
ous haemorrhage was observed in 1.4% versus 2.6% of
patients respectively (without a significant difference, HR
0.54; 95% Cl: 0.21-1.35).

The results of the study confirm at least full equivalen-
ce of the simpler NOAC therapy to the older standard. The
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evident benefits of the use of NOAC, such as no need for
INR dosing and a lower risk of dangerous haemorrhages,
encourage continued research into the issue addressed
in the RIVER trial [1].

GALACTIC-HF: Registrational Study
with Omecamtiv Mecarbil/AMG 423
to Treat Chronic Heart Failure

with Reduced Ejection Fraction

Contemporary therapy for chronic heart failure does not
generally use inotropic medications (digoxin may be an
exception). In particular, medications that improve systolic
force by affecting the metabolism of calcium ions were as-
sociated with worse survival in clinical trials. Nevertheless,
the search for new avenues for the pharmacotherapy of
heart failure continues. Direct support for the molecular
mechanism of cardiac muscle cell contraction through the
activation of myosin is the postulated action demonstrated
by omekamtiv mekarbil. It accelerates the formation of
strong binding of myosin heads to actin filaments which
results in an increased number of these bonds and, con-
sequently, leads to increased force of fibre contraction. The
clinical objective of this medication is to improve myocar-
dial contractility in patients with reduced ejection fraction
without increasing myocardial oxygen demand.

The GALACTIC-HF trial assessed the risk of the first
heart failure-related incident and cardiovascular death in
patients receiving omekamtiv mekarbil or placebo combi-
ned with the standard therapy. Patients with symptomatic
heart failure and reduced left ventricular ejection fraction
(£35%) were included in the study. A total of 8,256 patients
received the intervention. The mean age was 64.5 years,
with balanced sex ratios. More than 3/4 of the group was
Caucasian. Nearly 90% of patients were chronically on re-
nin-angiotensin-aldosterone system (RAAS) inhibitors and
beta-blockers. The observation lasted less than 2 years.

The primary endpoint, consisting of the first heart fai-
lure incident (need for an urgent outpatient appointment
or hospital admission due to the intensity of heart failure
symptoms) or cardiovascular death occurred in 37% of pa-
tients receiving the investigated medication, while in the
placebo group — it occurred significantly more often, in
39.1% of patients (HR 0.92; 95% Cl: 0.86-0.99, p = 0,03).
Cardiovascular death occurred in 19.6% and 19.4% pa-
tients respectively (HR 1.01; 95% Cl: 0.92-1.11). In the
group receiving omekamtiv mekarbil, there was a 10%
decrease in the median of N-terminal pro-B-type natriuretic
peptide (NT-proBNP) levels, but the subjective improvement
of the quality of life reported by patients in the Kansas City
Cardiomyopathy Questionnaire did not significantly differ
between the groups.

Significant, albeit moderate, reduction in the inciden-
ce of the first heart failure-related incident in the group

receiving the investigated medication allows us to consi-
der the possibility of its use in the therapy of heart failure
in patients with reduced ejection fraction. However, in the
context of the new wave of medications with proven effi-
cacy in the treatment of heart failure (phlorizin, riociguat),
the appropriate positioning of omekamtiv mekarbil in tre-
atment schemes requires extended research [2].

AFFIRM-AHF: Ferric Carboxymaltose

for Iron Deficiency at Discharge after
Acute Heart Failure: a Multicentre,
Double-Blind, Randomised, Controlled Trial

The starting point for the AFFIRM-AHF trial was a clinical
observation confirmed by multicentre studies [3] on the
worse course of chronic heart failure in patients with iron
deficiency. Intravenous supplementation of iron and car-
boxymaltose had a beneficial effect on the quality of life
of those patients, as well as on the prognosis [4, 5]. Ferric
carboxymaltose is the pharmacological form that allows
the controlled administration of iron to target tissues. In
a relatively short time, about 80% of the dose is deposited
in the bone marrow and the remaining 20% in the liver
and spleen.

A group of 1,108 patients with iron deficiency (defined
as ferritin level < 100 ug/L, or 100-299 ug/L with iron
transferrin saturation < 20%) and left ventricular ejection
fraction < 50% admitted to hospital due to acute heart
failure was assessed during a 52-week observation. The
mean ejection fraction in the analysed group was 33%. The
participants were randomly assigned to groups receiving
intravenous ferric carboxymaltose complex (FCM) or pla-
cebo. Doses were determined based on body weight and
haemoglobin (Hb) levels. The medication was administered
before hospital discharge and after 6 weeks following the
discharge. If iron deficiency persisted and Hb levels ranged
from 8 to 15 g/dL, patients received subsequent doses af-
ter 12 and 24 weeks. Primary treatment was consistent with
contemporary standards — nearly 90% of patients received
RAAS inhibitors, beta-blockers and diuretics.

The primary endpoint was a composite event of the total
number of hospital readmissions for heart failure or cardio-
vascular deaths — during the observation period; in the FCM
group, the primary endpoint was observed in 293 cases
(57.2/100 patients/year). In the placebo group, it occurred
insignificantly less often (p = 0.059) —in 372 patients. The
study can therefore be considered to have missed its aim;
more optimistic themes were observed in the analysis of
the composite secondary endpoint — the total number of
hospital admissions for cardiovascular reasons and cardio-
vascular deaths: it was found in 20% less (370) cases in
the FCM group and 451 patients in the placebo group [rela-
tive risk (RR) 0.80; 95% Cl: 0.64-1.00, p = 0.05]. Supple-
mentation with the investigated medication also allowed to
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reduce the rate of hospital admissions for cardiovascular
causes compared to the placebo group (RR = 0.74; 95%
Cl: 0.58-0.94, p = 0.013) but the treatment was not prov-
en to affect the reduction of mortality rate (p = 0.81) [6].

EARLY-AF: Cryoablation or Drug Therapy
for Initial Treatment of Atrial Fibrillation

Percutaneous ablation is a procedure with an undisputed
and well-established position in treating arrhythmia. In
the case of the first episode of AF, it is usually recom-
mended that before ablation, treatment with at least one
anti-arrhythmic medication should be attempted. Until
present, no convincing data was available to confirm that
this approach is more effective in maintaining sinus rhythm
than ablation as the first-choice therapy.

The EARLY-AF trial involved a group of 303 patients with
symptomatic, previously untreated paroxysmal AF. The pa-
tients were randomly assigned for treatment with balloon
cryoablation (154 patients with a mean age of 57.7 years
— 72.2% of whom were men) or for anti-arrhythmic phar-
macological treatment (149 patients with a mean age of
59.5 years — 68.5% of whom were men). In an observation
period of 12 months, all the patients were monitored with
an implantable loop recorder.

The primary endpoint was defined as a recurrence of AF
or AFL or atrial tachycardia in the period from day 91 until
the end of the observation in the case of the ablation-tre-
ated group, or from the commencement of treatment un-
til the end of observation. The event occurred in 42.9% of
ablation-treated patients and 67.8% of patients receiving
pharmacological treatment (p < 0.001). Symptomatic atrial
tachyarrhythmia recurred in 11% and 26.2% of patients,
respectively (HR 0.39; 95% Cl: 0.22-0.68). Importantly,
serious adverse events - including complications of the
ablation procedure — occurred in 3.2% of patients treated
procedurally, that is no more frequently than in patients
treated conservatively (4%).

The study involved a relatively small group of patients
and the effect of the intervention on overall cardiovascular
risk was not determined. However, the results of the study
provide a basis for considering ablation as a first-line tre-
atment in patients with symptomatic AF. Novum EARLY-AF
consists in the inclusion of patients with a new diagnosis
rather than those after failed pharmacological treatment,
as in most previous studies; the importance of evidence
is also enhanced by the use of an electrocardiogram event
recorder for detecting relapses [7].

SAMSON: Self-Assessment Method
for Statin Side-effects Or Nocebo

The beneficial effect of statins in the prevention of cardio-
vascular diseases is undeniable. Although anti-scientific

community groups frequently attempted to undermine that
status, accurate scientific data unequivocally support the
need for the use of statins in both primary and secondary
prevention of numerous cardiovascular diseases. Muscu-
lar side effects are among the most common reasons for
discontinuation of statin therapy among patients. However,
many studies did not show any objective increase in the
incidence of those symptoms during statin therapy com-
pared to placebo therapy. Due to the non-specificity of the
musculoskeletal symptoms and the intensification of the
harmful activities of anti-statin lobbyists in the media, these
drugs appear to particularly put patients at risk of a nocebo
effect. This effect involves reporting the adverse effects of
the drug regardless of its actual potential to cause such
effects. The reason for the occurrence of such adverse
effects is the patient’s negative attitude towards therapy.
That is why the nocebo effect can be called the inverse of
the placebo effect.

The potential of statins to cause symptomatic side ef-
fects was the issue addressed in the precisely designed
SAMSON study. The study involved 60 patients who di-
scontinued statins within 2 weeks of starting treatment.
Each patient received a total of 12 phials, 4 packagings
(each for one month of therapy) containing 20 mg of ator-
vastatin, placebo, and 4 empty phials for the non-therapy
time. The subject of randomisation was the order accor-
ding to which the patient took an active drug or placebo.
Patients used an electronic patient diary to report the on-
set of symptoms. They also had the option to discontinue
the medication in the event they experienced particularly
severe symptoms.

The primary endpoint was the intensification of nocebo-
-dependent side effects — the ratio of the severity of symp-
toms reported while taking placebo minus the severity of
symptoms reported during the periods without intervention
to the severity of symptoms reported by patients while ta-
king statins, adjusted in the same manner.

During the follow-up, 11 patients stopped taking sta-
tins (4 by their own decision; in 3 cases it was the resear-
chers’ decision). The mean symptom severity (on a scale
of 0-100) during non-treatment periods was 8 (95% Cl:
4.7-11.3). While taking a placebo, patients rated the symp-
tom severity at 15.4 points on average (a highly significant
increase compared to non-treatment periods). During the
actual statin treatment, the mean symptom severity was
16.3. Therefore, when comparing symptom severity during
the statin treatment and placebo periods, the differences
proved to be statistically insignificant (p = 0.39). The noce-
bo ratio was 2.2 (95% Cl: 62.3-66.7); those calculations
were distorted by individual cases of patients who repor-
ted high severity of side effects during periods without the-
rapy, which was reflected in the undervaluation of values
used for calculating the ratio. Individualised calculations
ultimately determined the value of nocebo, which is 0.9.
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The conclusions of the data analysis clearly state that
the effect of statins on the severity of symptoms perceived
as side effects is not significantly greater than the placebo
effect. These results are of great importance as an argu-
ment against false but popular views concerning frequent
statin intolerance [8].

OMENI: Omega-3 Fatty Acid Supplements
in Elderly Patients after Myocardial
Infarction

The n-3 polyunsaturated fatty acids (PUFAs) are considered
to be an essential component of a balanced diet. However,
there are many doubts concerning the advisability of their
supplementation as a method of reducing cardiovascular
risk. The authors of the OMENI study focused on a specific
group of elderly patients after myocardial infarction (MI) to
determine the effect of n-3 PUFA supplementation on the
risk of cardiovascular events at a 2-year follow-up.

The effect of the intervention was evaluated in 1,027 pa-
tients, aged 70-82, who 2-8 weeks earlier had a clinical
incident meeting criteria for MI. Patient cooperation was
monitored by determining plasma fatty acid levels. The
primary endpoints included nonfatal Ml, unplanned reva-
scularisation, stroke, death from any cause, and hospitali-
sation due to heart failure. A new diagnosis of AF was the
secondary endpoint.

The incidence of the primary endpoint was not signi-
ficantly different between the group receiving n-3 PUFAs
— 108 (21.4%) and placebo-taking patients — 102 (20%)
(p = 0.06). A similar relationship was observed for the
secondary endpoint — 28 and 15 patients, respectively
(p = 0.06). The study results clearly showed that supple-
mentation with n-3 PUFAs had no clinical benefit, neither
in the secondary prevention of Ml nor in terms of reducing
the broader concept of cardiovascular risk in elderly pa-
tients after MI. Those data are consistent with numerous
already-completed prospective studies of this issue [9].

HARP-MINOCA: Coronary Optical
Coherence Tomography and Cardiac
Magnetic Resonance Imaging

to Determine Underlying Causes

of MINOCA in Women

Contemporary definitions of MI, for any subsequent modifi-
cation, are based on the determination of cardiac troponin
levels. Supporting and interchangeable criteria are other
clinical determinants included in the definition. Despite
a consistent definition, the aetiology of Ml can vary and its
accurate identification enables the choice of the most be-
neficial treatment for the patient. By far the most common
cause of Ml is coronary occlusion caused by a rupture of
the atherosclerotic plaque. Therefore, coronary angiography

and coronary angioplasty are the treatment of choice for
most MI patients. According to the statistics of medical
registers, coronary angiography fails to reveal significant
coronary stenosis in 6-15% of patients, the vast majority
of whom are women, despite meeting criteria for Ml and
the absence of a non-coronary cause for this diagnosis.

The authors of the HARP-MINOCA study further diag-
nosed 170 women with detected MI with non-obstructive
coronary arteries (MINOCA, myocardial infarction with
non-obstructive coronary arteries). In addition to coronary
angiography, a coronary optical coherence tomography
(OCT) imaging technique and cardiac magnetic resonance
(CMR) were performed. A total of 145 and 116 cases were
obtained respectively, which, for reasons of technical na-
ture, could be fully analysed using a specific method. The
OCT examination resulted in the detection of 67 (46.2%)
cases of lesions that may affect the onset of MI (ruptures
of the atherosclerotic plaque, atherosclerotic intraplaque
haemorrhage). CMR confirmed an ischemic background of
Ml in 62 female patients (53.4%) while the non-ischemic
background of MI (myocarditis, takotsubo syndrome) was
found in 24 female patients (20.7%).

The use of two methods to identify the causes of MINO-
CA increased the effectiveness of each method in making
a definitive diagnosis — 84.5% of diagnoses. An ischemic
cause was confirmed in 63.8% of cases while a non-isch-
emic cause in 20.7% of cases. Assuming that the major-
ity of patients would have received therapy typical of the
ischemic form of Ml in the case of the absence of a veri-
fied diagnosis, it can be concluded that the used diagnos-
tic intervention enabled, in more than 20% of cases, an
adequate treatment of which the patients might otherwise
have been deprived of [10]. The results of this study confirm
the growing interest in MINOCA and highlight the potential
therapeutic implications of a precise diagnostic procedure
regarding this uncommon disease entity.
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Wstep

Ryzyko sanitarno-epidemiologiczne zwigzane z pandemia
spowodowang SARS-COV-2 (severe acute respiratory syn-
drome-related coronavirus 2) wymusito na organizatorach
najwiekszych kongresow naukowych przeprowadzenie tych
wydarzen w formie interaktywnych spotkan internetowych.
Nie omineto to Sesji Naukowych American Heart Associa-
tion (AHA) w roku 2020. Organizatorzy, wybierajac format
Lvirtual experience”, zapewnili dostep on-line do prezen-
tacji na zywo oraz mozliwo$¢ zapoznania sie z materiatami
kongresowymi w p6Zniejszym terminie. W tym opracowaniu
zaprezentowano krotkie opracowania najciekawszych
tematow, jakie pojawity sie na sesjach dotyczacych naj-
wazniejszych badan klinicznych.

RIVER: Rivaroxaban vs. Warfarin
in Atrial Fibrillation in Patients
with Bioprosthetic Mitral Valves

Terapia nowymi lekami przeciwzakrzepowymi (doustymi
antykoagulantami niebedgcymi antagonistami witaminy K
[NOAC, non-vitamin K oral anticoagulatns]) stanowi obecnie
pierwszy wybor w zapobieganiu incydentom zakrzepowo-
-zatorowym u pacjentéw z niezastawkowym migotaniem
przedsionkéw (AF, atrial fibrillation). U chorych po zabiegu
implantacji mechanicznej protezy zastawki mitralnej z to-
warzyszacym migotaniem przedsionkéw uznang terapig
jest stosowanie antagonistow witaminy K (VKA, vitamin K

antagonists) natomiast u pacjentéw z rytmem zatokowym
preferuje sie utrzymanie po operacji 3-6 miesiecy leczenia
przeciwzakrzepowego za pomocg VKA, chociaz w ame-
rykanskich wytycznych AHA z 2021 roku dopuszcza sie
stosowanie wytgcznie terapii przeciwptytkowe;j.

Mozliwo$¢ zastosowania riwaroksabanu u chorych z AF
poddawanych wszczepieniu bioprotezy zastawki mitral-
nej oceniano w badaniu RIVER (Rivaroxaban vs. Warfarin
in AFib Patients with Bioprosthetic Mitral Valves). Wzie-
to w nim udziat 1005 pacjentéw z AF (napadowym, prze-
trwatym lub utrwalonym) albo trzepotaniem przedsionkéw
(AFL, atrial flutter). Interwencji podlegali wyzej wspomniani
chorzy, ktorzy byli przynajmniej 2 doby po implantacji bio-
protezy mitralnej i stanowili naturalnych kandydatéw do
leczenia przeciwkrzepliwego. Pacjentow przydzielano lo-
sowo do leczenia riwaroksabanem w dawce 20 mg/dobe
lub warfaryng w dawce ustalonej wedtug wartosci miedzy-
narodowego wspobtczynnika znormalizowanego (INR, inter-
national normalized ratio). Gtownym punktem koficowym
byto zdarzenie ztozone ze zgonu i powaznego zdarzenia
sercowo-naczyniowego lub powaznego krwawienia w cia-
gu 12 miesiecy.

Terapia riwaroksabanem spetnita poktadane nadzie-
je — wystapienie pierwszorzedowego punktu kofcowego
rejestrowano po Srednio 347,5 dnia w grupie leczonej ri-
waroksabanem i po 340,1 dnia w grupie leczonej warfa-
ryna (p < 0,001 dla rownowaznosci — trend przewagi riwa-
roksabanu zarysowat sie w analizach pacjentdw faktycznie
otrzymujacych dobrany w randomizacji sposéb leczenia).

Adres do korespondencji: dr n. med. Marcin Ojrzanowski, | Klinika Kardiologii, Katedra Kardiologii, Uniwersytet Medyczny w Lodzi, ul. Kniaziewicza 1/2,
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Zgon z przyczyn sercowo-naczyniowych wystapit u 3,4%
pacjentdéw przyjmujacych riwaroksaban i u 5,1% z grupy
otrzymujgcych warfaryne (bez znamiennej réznicy; wspot-
czynnik ryzyka [HR, hazard ratio] 0,65; 95-proc. przedziat
ufnosci [Cl, confidence interval]: 0,35-1,20). Riwaroksa-
ban istotnie lepiej zabezpieczat przed udarem mozgu, ktory
rozpoznano w trakcie obserwacji u 0,6% chorych w tej
grupie, natomiast w grupie leczonej warfaryng wystapit
u 2,4% badanych (HR 0,25; 95% Cl: 0,07-0,88). Powazne
krwawienie odnotowano odpowiednio u 1,4% w poréwna-
niu z 2,6% pacjentoéw (bez znamiennej réznicy, HR 0,54;
95% Cl: 0,21-1,35).

Wyniki badania potwierdzajg co najmniej petng réw-
nowaznosé prostszej terapii NOAC w stosunku do dawne-
go standardu. Oczywiste korzysci ze stosowania NOAC, jak
brak koniecznoSci ustalania dawki pod kontrolg INR czy
nizsze ryzyko groznych krwawien, zachecaja do kontynu-
owania badan nad zagadnieniem bedacym przedmiotem
badania RIVER [1].

GALACTIC-HF: Registrational Study
with Omecamtiv Mecarbil/AMG 423
to Treat Chronic Heart Failure

with Reduced Ejection Fraction

We wspotczesnej terapii przewlektej niewydolnosci serca
w zasadzie nie korzysta sie z lekow o dziataniu inotropowym
(pewien wyjatek moze stanowié digoksyna). W szczegdlnos-
ci stosowanie lekow poprawiajgcych site skurczu serca
poprzez wptyw na gospodarke jonami wapnia wigzato sie
w badaniach klinicznych z pogorszeniem przezycia. Poszuki-
wania nowych drég dla farmakoterapii niewydolnosci serca
trwaja jednak dalej. Bezposrednie wspomaganie moleku-
larnego mechanizmu skurczu komarki miesnia sercowego
poprzez aktywacje miozyny to postulowane dziatanie, jakie
wykazuje omekamtiw mekarbil. Przyspiesza on powstanie
mocnego wigzania ,gtowek” miozyny z filamentem aktyny,
co przektada sie na zwiekszeni liczby tych wigzan i w efek-
cie — na zwiekszenie sity skurczu widkna. Celem klinicznym
dziatania tego leku jest poprawa kurczliwo$ci mieSnia
sercowego u chorych z niewydolnoscig serca z obnizong
frakcja wyrzutowa bez zwiekszania zapotrzebowania mio-
kardium na tlen.

W badaniu GALACTIC-HF oceniano ryzyko wystapienia
pierwszego incydentu zwiazanego z niewydolnoscig serca
oraz zgonu z przyczyn sercowo-naczyniowych u chorych
przyjmujgcych omekamtiw mekarbil lub placebo w potgcze-
niu ze standardowa terapig. Do badania wtaczano pacjen-
tow z objawowa niewydolnoscia serca i obnizong frakcjg wy-
rzutowa lewej komory (< 35%). Lacznie interwencji poddano
8256 pacjentéw. Srednia wieku wynosita 64,5 roku, w wy-
rownanych proporcjach pici. Ponad 3/4 grupy stanowity
osoby rasy biatej. Blisko 90% chorych w chwili wtgczenia
do badania przyjmowato przewlekle antagoniste uktadu

renina-angiotensyna-aldosteron (RAA) oraz beta-adreno-
lityk. Obserwacja trwata niespetna 2 lata.

Gtowny punkt koAcowy, pod postacig pierwszego in-
cydentu zwigzanego z niewydolnoscia serca (koniecznosé
pilnej wizyty ambulatoryjnej lub hospitalizacji z powodu na-
silenia objawéw niewydolnosci serca) lub zgonu z przyczyn
sercowo-naczyniowych, wystgpit u 37% pacjentow przyjmu-
jacych badany preparat, w grupie otrzymujacej placebo zna-
miennie czesciej, bo u 39,1% (HR 0,92; 95% Cl: 0,86-0,99;
p = 0,03). Zgon z przyczyn sercowo-naczyniowych wysta-
pit odpowiednio u 19,6% oraz 19,4% pacjentéw (HR 1,01;
95% Cl: 0,92-1,11). W grupie przyjmujgcej omekamtiw me-
karbil odnotowano 10-procentowe obnizenie mediany ste-
zen N-koncowego fragmentu propeptydu natriuretycznego
typu B (NT-proBNP, N-terminal pro-B-type natriuretic pep-
tide), jednak subiektywna poprawa jakoSci zycia oceniana
przez pacjentéw za pomoca Kansas City Cardiomyopathy
Questionnaire nie réznita sie istotnie miedzy grupami.

Znamienne, chociaz umiarkowane, zmniejszenie cze-
stosci wystepowania pierwszego incydentu zwigzanego
z niewydolnoScig serca w grupie chorych przyjmujgcych
badany preparat pozwala rozwazy¢ mozliwosé jego zasto-
sowania w terapii niewydolnosci serca u chorych z obnizo-
na frakcjg wyrzutowa. W kontekscie nowej fali lekdw o po-
twierdzonej skutecznosci w niewydolnosci serca (flozyny,
riociguat) wiaSciwe pozycjonowanie omekamtiwu mekar-
bilu w schematach leczenia wymaga jednak rozszerzo-
nych badan [2].

AFFIRM-AHF: Ferric Carboxymaltose

for Iron Deficiency at Discharge

after Acute Heart Failure: a Multicentre,
Double-Blind, Randomised, Controlled Trial

Punktem wyjScia badania AFFIRM-AHF byto spostrzezenie
kliniczne, potwierdzone w wielooSrodkowych badaniach
[3], dotyczace gorszego przebiegu przewlektej niewydol-
nosci serca u pacjentéw z niedoborem zelaza. Dozylna
suplementacja kompleksu zelaza i karboksymaltozy
wptywata korzystnie zaréwno na jako$¢ zycia takich
pacjentéw, jak i na rokowanie [4, 5]. Karboksymaltoza
zelaza stanowi postaé farmakologiczng pozwalajgca na
kontrolowane dostarczanie zelaza do tkanek docelo-
wych. W stosunkowo krotkim czasie okoto 80% dawki
jest deponowane w szpiku kostnym, a pozostate 20%
w watrobie i Sledzionie.

W trakcie trwajgcej 52 tygodnie obserwacji ocenie
poddano grupe 1108 pacjentdéw hospitalizowanych z po-
wodu ostrej niewydolno$ci serca, u ktérych stwierdzono
niedobér zelaza (zdefiniowany jako stezenie ferrytyny
< 100 pg/l albo 100-299 pg/l z nasyceniem transferry-
ny zelazem < 20%) i frakcje wyrzutowg lewej komory po-
nizej 50%. Srednia frakcja wyrzutowa w badanej grupie
wynosita 33%. Uczestnikéw przydzielano losowo do grup
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otrzymujgcych dozylny preparat kompleksu zelaza i kar-
boksymaltozy (FCM, ferric carboxymaltose complex) albo
placebo. Dawki ustalano na podstawie masy ciata oraz ste-
zenia hemoglobiny (Hb). Podanie leku nastepowato przed
wypisaniem ze szpitala i po kolejnych 6 tygodniach. W przy-
padku utrzymujacego sie niedoboru zelaza i stezenia Hb
w przedziale 8-15 g/dl chorym podawano kolejne dawki
po 12 i 24 tygodniach. Leczenie podstawowe odpowia-
dato wspétczesnym standardom — pacjenci w blisko 90%
przyjmowali inhibitory uktadu RAA, beta-adrenolityki i leki
0 dziataniu diuretycznym.

Gtownym punktem koAcowym byto zdarzenie ztozone
pod postacig catkowitej liczby ponownych hospitalizacji
z powodu niewydolnosci serca lub zgonu z przyczyn ser-
cowo-naczyniowych — podczas okresu obserwacji w gru-
pie otrzymujacej FCM pierwszorzedowy punkt koricowy
odnotowano w 293 przypadkach (57,2/100 chorych/rok).
W grupie otrzymujgcej placebo zdarzenie wystapito nie-
znamiennie czesciej (p = 0,059) — u 372 pacjentéw. Ba-
danie mozna zatem uzna¢ za nieosiagajace zatozonego
celu; bardziej optymistyczne watki pojawity sie w analizie
ztozonego drugorzedowego punktu koncowego — catkowi-
tej liczby hospitalizacji z przyczyn sercowo-naczyniowych
i zgonu z przyczyn sercowo naczyniowych: stwierdzono ja
0 20% rzadziej (w 370 przypadkach) w grupie przyjmuja-
cej FCM i u 451 pacjentow w grupie otrzymujgcej placebo
(ryzyko wzgledne [RR, relative risk] 0,80; 95% Cl: 0,64-
-1,00; p = 0,05). Suplementacja badanego leku pozwoli-
ta takze na zmniejszenie czestoSci hospitalizacji z powo-
du niewydolnoSci serca w poréwnaniu z grupa otrzymuja-
ca placebo (RR 0,74; 95% CI: 0,58-0,94; p = 0,013), ale
nie wykazano wptywu leczenia na zmniejszenie czestosci
zgondw (p = 0,81) [6].

EARLY-AF: Cryoablation or Drug Therapy
for Initial Treatment of Atrial Fibrillation

cja przezskorna jest zabiegiem, ktéry ma niekwestionowang
i ugruntowang pozycje w leczeniu arytmii. W przypadku
pierwszorazowego AF zwykle zaleca sie, by przed wyko-
naniem ablacji podjgé probe terapii przynajmniej jednym
lekiem przeciwarytmicznym. Nie byty, jak dotad, dostepne
przekonujgce dane, ktore potwierdzatyby, ze takie postepo-
wanie jest skuteczniejsze w utrzymaniu rytmu zatokowego
od ablacji jako terapii pierwszego wyboru.

Badaniem EARLY-AF objeto grupe 303 pacjentdw z obja-
wowym, dotychczas nieleczonym, napadowym AF. Chorych
losowo przydzielono do grupy leczenia za pomoca krioabla-
cji balonowej (154 chorych w wieku Srednio 57,7 roku —
72,2% mezczyzn) lub do przeciwarytmicznego leczenia far-
makologicznego (149 chorych w wieku Srednio 59,5 roku
— 68,5% mezczyzn). W okresie obserwacji trwajacym
12 miesiecy wszyscy chorzy byli monitorowani za pomoca
wszczepialnego rejestratora arytmii.

Pierwszorzedowy punkt koncowy okreslono jako AF lub
AFL albo tachykardie przedsionkowg w okresie od 91. dnia
do konca obserwacji w przypadku grupy leczonej za pomo-
cq ablacji lub od poczatku leczenia farmakologicznego do
konca obserwacji. Zdarzenie to wystgpito u 42,9% chorych
leczonych ablacja oraz u 67,8% pacjentow poddanych far-
makoterapii (p < 0,001). Objawowa tachyarytmia przedsion-
kowa nawrdcita odpowiednio w przypadku 11% i 26,2% pa-
cjentéw (HR 0,39; 95% CI: 0,22-0,68). Co istotne, powazne
zdarzenia niepozadane, wtgczajac w to powiktania zabiegu
ablacji, wystgpity u 3,2% chorych leczonych zabiegowo —
nie czesciej niz u pacjentdw leczonych zachowawczo (4%).

Badanie obejmowato wzglednie matg grupe pacjentow
i nie okreSlono w nim wptywu interwencji na ogélne ryzyko
sercowo-naczyniowe, jednak jego wyniki daja podstawe do
rozwazania ablacji jako leczenia pierwszego rzutu u pacjen-
téw z objawowym AF. Novum EARLY-AF polega na wtgczeniu
pacjentéw z nowg diagnoza, a nie — jak w wiekszosci po-
przednich badan — po nieskutecznej farmakoterapii; range
dowodéw zwieksza rowniez wykorzystanie rejestratora zda-
rzen elektrokardiograficznych do wykrywania nawrotéw [7].

SAMSON: Self-Assessment Method
for Statin Side-effects Or Nocebo

Korzystny efekt dziatania statyn w prewencji schorzen
uktadu krazenia nie ulega watpliwosci. Mimo licznych
préb podwazania tego stanu przez antynaukowe grupy
spoteczno$ciowe rzetelne dane naukowe jednoznacznie
przemawiaja za konieczno$cig ich stosowania zaréwno
w prewencji pierwotnej, jak i wtornej licznych choréb serca
i naczyn. Jedna z najczestszych przyczyn przerywania lecze-
nia statynami przez pacjentéw sg dziatania niepozadane ze
strony uktadu mieSniowego, cho¢ w licznych badaniach nie
wykazano obiektywnego zwiekszenia czestosci wystepowa-
nia tych objawéw podczas terapii statyng w poréwnaniu
z placebo. Ze wzgledu na nieswoisto$¢ objawow ze strony
ukfadu ruchu i medialne nasilenie szkodliwych dziatan
lobbystow antystatynowych leki te wydaja sie szczegblnie
narazaé pacjentéw je przyjmujgcych na efekt nocebo.
Polega on na zgtaszaniu dziatan niepozadanych leku
niezaleznie od faktycznego potencjatu ich wywotywania
przez dany preparat. Powodem wystapienia tych dziatan
jest negatywne nastawienie pacjenta do terapii i w tym
kontekscie efekt nocebo mozna nazwa¢ odwrotnoscig
efektu placebo.

Zagadnienie potencjatu wywotywania przez statyny ob-
jawowych dziatan niepozgdanych byto przedmiotem precy-
zyjnie zaprojektowanego badania SAMSON. Wigczono do
niego 60 chorych, ktérzy odstawili statyny w ciggu 2 tygodni
od rozpoczecia leczenia. Kazdy otrzymat tacznie 12 fiolek,
po cztery opakowania (kazde na miesieczng terapie) zawie-
rajgce atorwastatyne w dawce 20 mg, placebo i 4 puste
fiolki na okres bez terapii. Przedmiotem randomizacji byta
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kolejno$¢ wykorzystywania przez pacjenta leku aktywnego
lub placebo. Pacjenci korzystali z elektronicznego dzien-
niczka do raportowania wystgpienia objawow. Mieli row-
niez mozliwo$¢ odstawienia leku w przypadku wystapienia
szczegblnie dotkliwych objawow.

Pierwszorzedowym punktem koficowym byto nasile-
nie intensywnosci objawéw niepozgdanych zaleznych od
efektu nocebo — stosunku intensywnosci objawéw zgta-
szanych podczas przyjmowania placebo pomniejszonej
0 intensywnos$¢é objawow zgtaszanych w okresach bez in-
terwencji — do intensywnosci objawéw notowanych przez
pacjentow podczas przyjmowania statyny skorygowanych
w ten sam sposob.

W trakcie obserwacji 11 pacjentéw zaprzestato przyj-
mowania statyn (4 w wyniku wtasnej decyzji, w 3 przypad-
kach byta to decyzja badaczy). Srednie nasilenie objawow
(w skali 0-100) podczas okresow bez leczenia wyniosto
8 (95% ClI: 4,7-11,3). Podczas przyjmowania placebo
chorzy ocenili nasilenie objawdw Srednio na 15,4 (wysoce
znamienny wzrost w poréwnaniu z okresami bez leczenia).
W trakcie faktycznego leczenia statyng $rednie nasilenia
objawow wyniosto 16,3 — zatem przy porownaniu nasilenia
objawéw w trakcie leczenia statyna i w okresach przyjmo-
wania placebo réznice okazaty sie nieistotne statystycznie
(p = 0,39). Wartos¢ wskaznika nocebo wyniosta 2,2 (95%
Cl: 62,3-66,7); wyliczenia te zaburzyty pojedyncze przypad-
ki pacjentow, ktorzy zgtaszali duza intensywnoS¢ objawow
niepozadanych w okresach bez terapii, co przektadato sie
na zanizanie wartosci uzytych do kalkulacji stosunku. Zin-
dywidualizowane wyliczenia pozwolity ostatecznie okresli¢
wartos¢ wskaznika nocebo na 0,9.

Whnioski z analizy danych pozwalajg jednoznacznie
stwierdzi¢, ze wptyw statyn na nasilenie intensywnosci ob-
jawow postrzeganych jako dziatania niepozadane nie jest
istotnie wiekszy niz wptyw placebo. Wyniki te majg wazne
znaczenie jako argument przeciw nieprawdziwym, a popu-
larnym pogladom o czestej nietolerancji statyn [8].

OMENI: Omega-3 Fatty Acid Supplements
in Elderly Patients after Myocardial
Infarction

Wielonienasycone kwasy ttuszczowe n-3 (PUFA, polyunsatu-
rated fatty acids) sg postrzegane jako niezbedny sktadnik
zbilansowanej diety. Wiele watpliwosci budzi jednak ce-
lowos¢ ich suplementacji jako metoda obnizenia ryzyka
sercowo-naczyniowego. Autorzy badania OMENI skupili sie
na specyficznej grupie starszych chorych po Ml, by okresli¢
wptyw suplementacji PUFA na ryzyko zdarzeh sercowo-
-naczyniowych w 2-letniej obserwacji.

Ocenie wptywu interwencji poddano 1027 chorych
w wieku 70-82 lat, ktorzy przebyli kliniczny incydent
spetniajacy kryteria Ml w okresie 2-8 tygodni wczesniej.
Wspétprace pacjentow kontrolowano poprzez okreSlanie

0soczowego stezenia kwasow ttuszczowych. Gtéwne punk-
ty koricowe stanowity: MI niezakofczony zgonem, niepla-
nowana rewaskularyzacja, udar moézgu, zgon z jakiejkol-
wiek przyczyny, hospitalizacja z powodu niewydolnosci
serca. Drugorzedowym punktem kofcowym byto nowe
rozpoznanie AF.

Czestos¢ wystgpienia pierwszorzedowego punktu koA-
cowego nie réznita sie istotnie miedzy grupa przyjmujaca
przyjmujg PUFA — 108 (21,4%), a chorymi przyjmujacymi
placebo — 102 (20%) (p = 0,06). Podobng zaleznosé za-
obserwowano w przypadku drugorzedowego punktu konco-
wego — odpowiednio 28 i 15 pacjentéw (p = 0,06). Wyniki
badania jednoznacznie wykazaty, ze suplementacja PUFA
n-3 nie przynosi korzysci klinicznej w prewencji wtornej Ml
ani w kontekscie ograniczenia szerszego pojecia ryzyka
sercowo-naczyniowego w grupie starszych pacjentéw po
MI. Dane te sg spéjne z licznymi juz danymi z zakonczonych
prospektywnych badan tego zagadnienia [9].

HARP-MINOCA: Coronary Optical
Coherence Tomography and Cardiac
Magnetic Resonance Imaging

to Determine Underlying Causes

of MINOCA in Women

Wspétczesne definicje Ml w kazdej z kolejnych modyfikacji
sg oparte na oznaczeniu stezenia troponiny sercowe;j.
Pozostate zawarte w definicji wyznaczniki kliniczne sta-
nowig kryteria wspomagajaca i zamienne. Mimo spéjnej
definicji etiologia Ml moze byé zréznicowana, a jej trafne
okreslenie pozwala wybraé najkorzystniejszy dla pacjenta
sposéb leczenia. Zdecydowanie najczestszg przyczyng
zawatu jest okluzja naczynia wieficowego spowodowana
peknieciem blaszki miazdzycowej. Wykonanie koronaro-
grafii i angioplastyka wiencowa sa wiec dla wiekszosci
pacjentéw z Ml postepowaniem z wyboru. Statystyki
rejestrow medycznych wskazuja, ze u 6-15% pacjentow,
w zdecydowanej wiekszoSci kobiet, koronarografia nie
ujawnia istotnych zwezen w naczyniach wiefcowych
mimo spetniania kryteriow Ml i braku innej niz wieAcowa
przyczyny tej diagnozy.

Autorzy badania HARP-MINOCA poddali dalszej diag-
nostyce 170 kobiet, u ktérych rozpoznano zawat serca
bez istotnych zwezen w naczyniach wiencowych (MINOCA,
myocardial infarction with non-obstructive coronary arte-
ries). Poza koronarografig wykonano obrazowanie metodg
wewnatrzwiencowej optycznej tomografii koherentnej (OCT,
coronary optical coherence tomography) oraz rezonansu
magnetycznego serca (CMR, cardiac magnetic resonance).
Uzyskano odpowiednio 145 oraz 116 przypadkéw, ktore
z przyczyn technicznych mogly by¢ poddane petnej anali-
zie dang metoda. Dzieki badaniu OCT wykryto 67 (46,2%)
przypadkéw zmian mogacych odpowiadac za wystgpienie
MI (pekniecia blaszki miazdzycowej, wylewy do blaszek
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miazdzycowych). W przypadku 62 pacjentek (53,4%)
W CMR potwierdzono niedokrwienne tto zawatu, a w przy-
padku 24 chorych (20,7%) — inne niz niedokrwienne (za-
palenie migs$nia sercowego, zespot takotsubo).

Zastosowanie dwdch metod identyfikacji przyczyn Ml-
NOCA pozwolito zwiekszy¢ skutecznosé kazdej z nich w po-
stawieniu ostatecznej diagnozy, dajac wartos¢ 84,5% rozpo-
znan. W 63,8% przypadkow potwierdzono przyczyne niedo-
krwienng, a w 20,7% inng niz niedokrwienng. Zakfadajac,
ze bez weryfikacji diagnozy wiekszosé chorych poddano by
terapii typowej dla niedokrwiennej postaci zawatu, mozna
uznaé, ze zastosowana interwencja diagnostyczna pozwo-
lita w ponad 20% przypadkow na wdrozenie adekwatnego
leczenia, ktérego w przeciwnym razie chorzy mogliby byé
pozbawieni [10]. Wyniki badania potwierdzajg rosnace za-
interesowanie tematykg MINOCA i wskazuja na potencjal-
ne implikacje terapeutyczne precyzyjnej procedury diagno-
stycznej w tej nierzadkiej jednostce chorobowej.
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