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Abstract

Introduction. Vitamin D deficiency is a worldwide problem with a variety of health consequences. Vitamin D may reduce
the risk of heart failure, however, evidence of the impact of vitamin D treatment on maintenance of cardiovascular
health (i.e., preventing cardiovascular diseases) is conflicting due to lack of support from clinical trials. The reason for
the failure of clinical trials to confirm an effect of vitamin D supplementation could be at least threefold: 1) too little
vitamin D given to the participants or 2) lack of inclusion of only severely vitamin D-deficient populations or 3) study
duration. The aim of this study was to characterize a group of cardiac patients who presented the lowest concentrations
of 25-hydroxyvitamin D [25(0OH)D].

Material and methods. Results of 92 diabetic cardiac patients aged between 41 and 89 years who experienced myo-
cardial infarction, with significant coronary arteries changes, hospitalized due to acute coronary syndrome living in
Warsaw were analyzed.

Results. Patients presented median 25(0H)D concentration value of 11 ng/mL (range: 4-28 ng/mL). The only significant
determinant of 25(0OH)D concentration was the date of examination, with higher concentrations in summer than in winter.

Conclusions. Vitamin D treatment in Polish cardiac patients aimed at reaching the optimal level of 30 ng/mL (75 nmol/L)
seems to be necessary and implemented as soon as possible.

Key words: vitamin D, vitamin D deficiency, cardiovascular disease
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Introduction

Cardiovascular diseases (CVDs) are expected to be the
main cause of mortality in most developing nations by
2020 [1]. More than ninety million American adults have
at least one type of CVD, and more than forty percent of
this population is projected to have some form of CVD by
2030 [2]. In Poland, CVDs are still one of the most com-
mon causes of death despite significant advancements in
treatment [3]. Previously conducted clinical trials like e.g.
POLSCREEN [4], POLKARD [5] and WOBASZ [6] illustrated
the social significance of the problem.

Vitamin D plays an important role in the cardiovascu-
lar system by regulating blood pressure [7] and modula-
ting vascular tone [8], facilitating stabilization of endothe-
lial and smooth muscle cells through vitamin D receptors
in the blood vessels and the heart [9-11]. The scientific
debate on the association between 25-hydroxyvitamin D
[25(0OH)D] concentration and risk of CVD is ongoing. In
recent years, an increasing number of studies has been
published suggesting associations between vitamin D de-
ficiency and increased risk of heart failure, adverse car-
diac events, and cardiovascular-related deaths in various
populations [12-16]. Based on Hill’s criteria for causality
in a biological system [17], it was approved that evidence
supports confirms a causal association between serum
25(0H)D concentrations and increased risk for CVD for all
criteria except experiment (i.e., vitamin D supplementation
clinical trials) [18]. In contrast, it was also pointed out that
data on the impact of vitamin D on cardiovascular health
is conflicting [19] and that the link between vitamin D de-
ficiency and cardiovascular disease may be an epipheno-
menon [20]. As well as at present it is pointed out that the
protective effect of vitamin D concerns only a specific ran-
ge of its serum concentration and it suggests the negative
impact of not only too low but also very high concentrations
of 25(0H)D, which have been shown to increase cardiova-
scular risk [21]. Such U-shaped 25(0H)D relationships are
suspect since participants are seldom questioned about
when they began to supplement with vitamin D [22].

Therefore, it is essential to evaluate whether vitamin D
supplementation (or vitamin D status correction) may play
a role in the prevention of heart diseases and to defined
groups of patients who benefited mostly from vitamin D
supplementation as the greatest beneficial effects are ob-
servable in subjects with the lowest 25(0H)D concentra-
tion [9, 19, 23-25].

Recently, no significant association between the vita-
min D status and severity of coronary atherosclerosis (ex-
pressed by the number of vessels with significant steno-
sis) was reported in numerous heterogeneous population
of Polish cardiac patients with hypertension, diabetes,
and/or hyperlipidemia [26]. A supplementary independent

analysis showed that a group of cardiac patients with dia-
betes, hyperlipidemia, significant coronary arteries steno-
sis, hospitalized due to acute coronary syndrome (ACS),
who experienced a previous myocardial infarction (MI) was
identified as a group of patients with the lowest values of
25(0H)D concentration [27].

The primary aim of this study was to find determinants
of the vitamin D status in patients with identified (in pre-
vious studies) low values of 25(0H)D concentration taking
into account clinical factors. The secondary aim was to cli-
nically characterize groups of cardiac patients in relation
to vitamin D status.

Material and methods

Details of the study population (exclusion criteria) and me-
asurements [diabetes diagnosis, ACS diagnosis, interview
questionnaire, body mass index (BMI), concentration of
total cholesterol (TC) and/or triglycerides (TG), systolic and
diastolic blood pressure, coronary angiography and total
25(0H)D in participant serum and plasma] were presented
elsewhere [26, 27]. The study was approved by the Univer-
sity Bioethical Committee (KB/124/2014) and followed the
rules and principles of the Helsinki Declaration.

Population

This cross-sectional study comprises data of Polish pa-
tients referred for diagnostic catheter angiography in an
evaluation for coronary artery disease to the cardiology
department in 2016. The inclusion criteria were as follows:
diagnosis of type 2 diabetes mellitus (T2DM), diagnosis of
ACS, presence of previous MI, and significant changes in
one, two, or three coronary vessels.

Institute of Meteorology and Water Management, Na-
tional Research Institute from Warsaw, Poland provided
detailed results on daily sunshine hours from the region
of Warsaw. Thus, only data of Warsaw citizens were inclu-
ded in the final statistical analysis.

Examinations

Fasting blood samples were collected from the antecubital
vein into the clot activator tubes. The serum concentration
of 25(0H)D was determined with the “DiaSorin LIAISON®
25 OH Vitamin D TOTAL Assay” (DiaSorin, Stillwater, MN,
USA) by a chemiluminescent immunoassay; range of
detection 4-150 ng/mL, precision 5.0% cardiovascular,
accuracy standard deviation 1.2% [28]. 25(0H)D concen-
trations were measured in ng/mL (1 ng/mL is equivalent
to 2.5 nmol/L [29, 30]). Vitamin D External Quality As-
sessment Scheme (DEQAS) assessed the reliability of
25(0H)D and 1.25(0H)2D assays. The vitamin D status
was classified according to the Endocrine Society clini-
cal practice guidelines for vitamin D deficiency: severe
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deficiency (concentration of 25(0H)D < 10 ng/mL), mode-
rate deficiency (= 10 to < 20 ng/mL), mild deficiency (= 20
to < 30 ng/mL), and optimal (= 30 ng/mL) [31].

Data for the mean daily sunshine hours were obtained
from the Institute of Meteorology and Water Management,
National Research Institute, Warsaw, Poland. Patients’ exa-
minations were performed throughout the whole year on
what may influence their 25(0H)D value. National Health
and Nutrition Examination Survey (NHANES) reported the
season of blood draw as winter months (November to April)
and summer months (May to October) [32]. Vitamin D can
only be produced when there is ultraviolet B (UVB), which
occurs only during 6 months in Poland [33].

Statistics

The Wilk-Shapiro test was used for evaluating the data
distribution. Log transformation (In) was used if the data
were not normally distributed. The potential determinants
for the magnitude of the 25(0H)D concentration were inve-
stigated using multiple regression analysis. A backwards,
stepwise regression analysis was used to identify signifi-
cant predictors of the 25(0H)D concentration from among
independent variables in patients examined during winter
and summer months separately. Mann-Whitney U test
was used to compare the results between the two groups.
Pearson’s chi-squared test or Fisher’s exact test were used
to determine differences between prevalence in selected
groups. The statistical analysis was carried out with STA-
TISTICA 12.5 software (significance level of 5% — p value
< 0.05). GraphPad Prism 5.0 (GraphPad Software Inc., La
Jolla, CA, USA) was used to create Figure 1.

The mean daily duration
of sunshine [hours]

Q>N S 8 S S
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S ¥ P FS F S
AN YOS
B N TS F

Figure 1. The mean duration of sunshine in all months of the year
in Warsaw, Poland. Data for the mean daily sunshine hours were
obtained from the Institute of Meteorology and Water Manage-
ment, National Research Institute, Warsaw, Poland

Results

Participants’ characteristics

and baseline results

The study group consisted of 92 Caucasian patients (62
males and 30 females) with T2DM, history of previous MI,
significant changes in one, two and/or three coronary ar-
teries hospitalized due to ACS living in Warsaw (52°13'N,
21°02’E), Poland. Participants’ mean (+ standard devia-
tion) age and BMI were: 69 (+ 10) years and 29 (+ 5) kg/m?,
respectively. Patients were classified into five subgroups
based on age: 40-50 years, > 50-60 years, > 60-70 years,
> 70-80 years and > 80 years with a following number of
patients in consecutive age subgroups: 4, 10, 38, 24, 16.
There were no significant differences in sex distribution
among the five age subgroups (p = 0.08). Active smoking
was declared by 32 patients (35%). TC and TG concentra-
tions of 180 (+ 60) mg/dL and 150 (+ 90) mg/dL were
observed, respectively. Hyperlipidemia was observed in
53 patients (58%) whereas hypertension was observed in
most of them (83; 90%).

The median 25(0H)D concentration value in the whole
group was 11 ng/mL (27.5 nmol/L), range: 4-28 ng/mL
(10-70 nmol/L). All patients presented vitamin D defi-
ciency — there were no patients with optimal 25(0OH)D
concentration (i.e. equal or greater than 30 ng/mL). Se-
vere deficiency (the value below 10 ng/mL) was noticed
in 30 patients (33%). Moderate deficiency (concentration
equal or greater than 10 ng/mL and lower than 20 ng/mL)
and mild deficiency (concentration equal or greater than
20 ng/mL and lower than 30 ng/mL) weres observed in
43 (47%) and 19 patients (20%), respectively. The mean
duration of sunshine in all months of the year is presen-
ted in Figure 1.

The median (range) of mean daily duration of sunshi-
ne (analysis concerns 3 days before vitamin D measure-
ments) was 1.1 hours (0.0-13.6 hours). The median of
mean duration of sunshine per day significantly differed
(p < 0.001) between the seasons of the year, and, as expec-
ted, was longer during summer months (May to October;
median: 5.5 hours, range: 0.0-13.6 hours) and shorter du-
ring winter months (November to April: 0.8 hours, range:
0.0-11.8 hours). The examinations during summer months
were performed in 49 (53%) patients, whereas during win-
ter months in 43 (47%) patients.

Determinants of 25(0OH)D concentration

in the whole group

From selected variables examination date appeared
as a significant determinant of 25(0OH)D concentration
(Table 1).

www.journals.viamedica.pl/folia_cardiologica 3
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Table 1. Determinants of 25(0H)D concentration for all (n = 92) patients

Determinants B (SE) 95% ClI p
Age -0.07 (0.12) -0.29-0.15 0.54
Sex (3/9) -0.02 (0.11) -0.23-0.19 0.83
BMI -0.15(0.11) -0.36-0.06 0.17
In25(0H)D Smoking (yes/no) -0.09 (0.10) -0.29-0.12 0.40
Hypertension (yes/no) 0.02 (0.10) -0.18-0.22 0.83
Hyperlipidemia (yes/no) -0.17 (0.10) -0.37-0.03 0.10
Examination date (May-October/November-April) -0.40 (0.09) -0.60-0.20 <0.001

& —male;  —female; B — regression coefficient; BMI — body mass index; Cl — confidence interval; SE — standard error

Table 2. Comparison of the selected parameters between the patients examined during the winter and summer months. Results for quali-
tative variables are presented as number and % of the whole group

Patients examined during summer months

Patients examined during winter months

(May-October)

(November-April)

N and % 49 (53%) 43 (47%) -
25(0H)D [ng/mL] 15 (6-28) 9 (4-26) <0.001
Age [years)] 70+ 11 67 +10 0.17
Sex (2/8) 17 (18%)/32 (35%) 13 (14%)/30 (33%) 0.65
BMI [kg/m?] 29+4 306 0.18
Smoking (yes/no) 14 (15%)/35 (38%) 18 (20%)/25 (27%) 0.18
Hypertension (yes/no) 42 (45%)/7 (8%) 41 (45%)/2 (2%) 0.12
Hyperlipidemia (yes/no) 25 (27%)/24 (26%) 28 (30%)/15 (17%) 0.17
& —male; ¢ —female; BMI — body mass index
Table 3. Determinants of 25(0OH)D concentration in patients examined during summer months (n = 49)
Determinants 95% ClI p
Age -0.24 (0.17) -0.59-0.10 0.16
Sex (3/9) -0.03 (0.16) -0.35-0.30 0.88
BMI 0.01 (0.16) -0.33-0.33 0.99
In25(0H)D
Smoking (yes/no) -0.11 (0.16) -0.43-0.22 0.51
Hypertension (yes/no) -0.01 (0.16) -0.33-0.30 0.95
Hyperlipidemia (yes/no) -0.24 (0.15) -0.54-0.06 0.12

& —male; ¢ —female; B — regression coefficient; BMI — body mass index; Cl — confidence interval; SE — standard error

Taking into account fact that examination date was
the most significant determinant of 25(0OH)D, and that
the vitamin D can only be produced when there is UVB,
which occurs only during six months in Poland, the who-
le group was divided into patients examined during winter
and summer months to find significant determinants of
the 25(0H)D concentration in these selected group of pa-
tients. Table 2 presents a comparison of the results of se-
lected parameters between the patients examined during
the winter and summer months.

Besides 25(0H)D concentration there were no signifi-
cant differences between groups in analyzed clinical pa-
rameters.

Determinants of 25(0H)D concentration

in patients examined during summer months
Tables 3 and 4 present results of the regression analy-
sis considering selected variables as determinants of
25(0H)D concentration in patients examined during the
summer months. There were no significant determinants
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Table 4. Final step of the backward stepwise regression analysis considering selected variables as determinants of 25(0H)D concentra-

tion in patients examined during summer months (n = 49)

Determinants B (SE) 95% CI p
Age -0.20 (0.14) -0.48-0.08 0.16
In25(0H)D o )
Hyperlipidemia (yes/no) -0.24 (0.14) -0.52-0.04 0.09

B — regression coefficient; Cl — confidence interval; SE — standard error

Table 5. Results of the regression analysis considering selected variables as determinants of 25(0H)D concentration in patients exami-

ned during the winter months (n = 43)

Determinants B (SE) 95% Cl p
Age 0.25(0.18) -0.11-0.60 0.47
Sex (3/92) 0.06 (0.17) -0.29-0.41 0.74
BMI -0.28 (0.17) -0.63-0.06 041

In25(0H)D

Smoking (yes/no) -0.13(0.16) -0.46-0.20 0.44
Hypertension (yes/no) -0.01 (0.16) -0.33-0.32 0.96
Hyperlipidemia (yes/no) -0.06 (0.17) -0.41-0.29 0.74

& —male; Q —female; B — regression coefficient; BMI — body mass index; Cl — confidence interval; SE — standard error

Table 6. Final step of the backward stepwise regression analysis considering selected variables as determinants of 25(0H)D concentra-

tion in patients examined during winter months (n = 43)

Determinants B (SE) 95% CI p
Age 0.26 (0.15) -0.03-0.56 0.08
In25(0H)D
BMI -0.24 (0.15) -0.54-0.06 0.12

& —male; ¢ —female; B — regression coefficient; BMI — body mass index; Cl — confidence interval; SE — standard error

of In25(0OH)D in patients examined during the summer
months. Age and hyperlipidemia were considered in the
final step of the stepwise regression as the strongest pre-
dictors for the model.

Determinants of 25(0OH)D in patients
examined during winter months

Tables 5 and 6 present results of the regression analysis
considering selected variables as determinants of 25(0H)D
concentration in patients examined during winter months.
There were no significant determinants of In 25(0OH)D in
patients examined during the winter months. Age and BMI
were considered in the final step of the stepwise regression
as the strongest predictors for the model.

Discussion

The main finding of our study was that the strongest deter-
minant of vitamin D status in Polish cardiac patients with
identified (in previous studies [26, 27]) 25(0H)D deficiency
is the date of examination. The main aim of our research

www.journals.viamedica.pl/folia_cardiologica

project included this study and articles published previo-
usly [26, 27] was to indicate the group of cardiac patients
who presented the lowest 25(0OH)D concentration. The
outcomes of our research project show that the patients
with the most severe clinical characteristic, i.e. diabetic
patients who experienced previous MI, with significant
alterations in coronary arteries, hospitalized due to ACS,
who were examined during winter months present extre-
mely low 25(0H)D concentrations indicating very severe
vitamin D deficiency. The median 25(0H)D concentration
value in the above-mentioned group was ~9 ng/mL. Our
results confirm published data for vitamin D concentration
for cardiac patients from another region of Poland (Tarnow;
50°01'45"N, 20°58'18"'E). Tokarz et al. [34] presented
that median serum 25(0H)D concentration in patients with
acute Ml was ~7 ng/mL.

Low 25(0H)D concentration in hospitalized cardiac pa-
tient group may be associated with their clinical charac-
teristics. Vitamin D plays a role in the whole dynamic pro-
cess from the initiation of endothelial dysfunction to the
development of atherosclerosis. Hypovitaminosis D alters

o1
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a range of pathways in endothelial cells, extracellular ma-
trix, and vascular smooth muscle, which are implicated in
atherosclerosis pathogenesis [35-37]. There have been
an increasing number of review papers highlighting that
vitamin D deficiency is associated with an increased risk
of developing CVD given to the relationship between low
vitamin D concentration and e.g. diabetes, dyslipidemia,
atherosclerosis, endothelial dysfunction, and hyperten-
sion [9, 38-40]. Our results indicated that patients with
low 25(0H)D concentration presented more severe con-
ditions than those with higher values of 25(0OH)D which
is in line with outcomes from, e.g., the NHANES Il [41].
The NHANES Il study included a representative sample of
the American population showed a significant increase in
the prevalence of hypertension, diabetes mellitus, obesi-
ty, and hypertriglyceridemia in patients with low 25(0H)D
concentration (< 21 ng/mL) compared to those with higher
concentrations [25(0H)D concentration > 37 ng/mL] [41].
Concentrations below 20 ng/l are linked independently to
cardiovascular morbidity and mortality [42]. Diabetic car-
diac patients from central Poland achieved lower results
compared to the results from the NHANES epidemiological
study [41, 43-45]. In the NHANES cohort study, only 5%
of participants had values below the cutoff of 11 ng/mL
[43]. It confirms intercontinental differences in 25(0H)D
concentration [46]. Based on the review of literature, Hil-
ger et al. [46] demonstrated significantly higher 25(0OH)D
concentration in North America compared to Europe or the
Middle East/Africa region.

The results of the presented study (mean, median) are
more or less comparable (slightly lower) with the results of
epidemiological data on the vitamin D status from general
population from central Europe [47] and particularly from
Poland, where several authors proved massive vitamin D
deficiency [48-51]. Pludowski et al. [47] in 2014 summari-
zed the available data on the supply of vitamin D and the
epidemiology of its deficiency in Central European popula-
tions, concluded that most people living in Central and We-
stern Europe have serum 25(0OH)D concentrations below
optimal values (< 30-50 ng/mL). In Poland, the average
concentration of 25(0H)D in late winter and early spring
in about six thousand healthy residents of 22 Polish ci-
ties was about 18.0 ng/mL. In approximately 66% of sub-
jects, the concentration of 25(0H)D was below 20 ng/mL,
and optimal values (i.e. > 30 ng/mL) were observed only
in less than 10% of the Polish population [48]. Similar re-
sults were shown by Kmie¢ et al. [52], more than 80% of
adults living only in the north of Poland (Gdansk, Gdynia,
Sopot) demonstrated the 25(0H)D concentration below
20ng/mL, only 2.5% presented optimal concentration of
25(0H)D, in winter the 25(0OH)D concentration was even
about 13 ng/mL [53]. It should be emphasized that this
study was also carried out only in the winter months (from

February to mid-April) [52]. Such a value was confirmed
in an urban population of elderly women living in central
Poland (Warsaw) [54]. In the winter months (between De-
cember and March) the 25(0OH)D concentration in this
study sample was 13.6 ng/mL. In addition, 83.2% of the
studied women had a concentration of 25(0H)D below
20 ng/mL (in this group 35% were classified as a severe
vitamin D deficiency, i.e. 25(0H)D < 10 ng/mL) and only
4% above 30 ng/mL [54]. In another study conducted in
Poland, which included more than one hundred residents
(82 women and 50 men aged from 41 to 81 years) of Kra-
kéw, the southern part of Poland, it was shown that the
average concentration of 25(0H)D in the winter months
was 16.7 ng/mL, and the deficiency concerned 90.2% of
the studied group [55].

Besides many studies confirming the association be-
tween low 25(0H)D concentration and adverse cardiac
events, results of the several trials aimed at evaluation
of the effect of vitamin D supplementation on cardiova-
scular outcomes have been inconclusive or contradictory
[38, 56]. Results from published randomized controlled
trials (RCTs) indicated that vitamin D supplementation is
ineffective in improving cardiovascular health among dif-
ferent patient populations [57]. Mirhosseini et al. [7] and
Raed et al. [8] suggested that the problem was too little
vitamin D given to the participants. Mirhosseini et al. [7]
stated that at least 100 pg/day of vitamin D is required
to achieve and maintain a serum 25(0H)D concentration
of 100 nmol/L.

Kennel et al. [24] in their comprehensive review ar-
ticle asked the question: how much vitamin D is needed
to correct severe vitamin D deficiency (i.e. values below
10 ng/mL)?; and answered that the usually applied strategy
is to prescribe a “loading dose” e.g., 50 000 IU of vitamin D
orally once weekly for 2-3 months. The US Endocrine So-
ciety suggests 1,500-2,000 IU/day of vitamin D is needed
for adults to maintain 25(0H)D above the optimal level of
75nmol/L [58]. Pilz et al. suggested that the RCTs were not
adequately designed to address extraskeletal events, and
did not focus on vitamin D-deficient individuals [44, 59].
It was underlined that more emphasis should be placed
on well-designed RTCs among severely vitamin D-deficient
populations who would mostly benefit from vitamin D treat-
ment [25]. Recent, first individual participant data-derived
estimates may offer improved dietary recommendations for
vitamin D because the underpinning modeling captures the
between-person variability in response of serum 25(0H)D
to vitamin D intake [60].

Results from our research project may help in the iden-
tification of the severely vitamin D-deficient cardiac popula-
tion. It should be highlighted here that hypovitaminosis D
in our study group of cardiac diabetic patients with severe
medical conditions may result from many reasons including
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environmental and/or clinical reasons. According to the vi-
tamin D supplementation guideline published by Pludow-
ski et al. [11], for patients with a laboratory-confirmed vita-
min D deficiency (concentration lower than 20 ng/mL), like
our population study group, a vitamin D treatment should
be implemented — an age- and body weight-dependent the-
rapeutic dosage should be administered with a treatment
duration of 1-3 months.

Treatment including e.g. sun exposure activities and
dietary intake may not be enough to achieve and maintain
the target — minimum serum 25(0H)D concentration of at
least 30 ng/mL (75 nmol/L). Additional vitamin D supple-
mentation could be needed taking into account the fact
that with the exception of fatty fish and meat [61] (red
meat is also a risk factor for CVD, so should not be recom-
mended [62]) the vitamin D content of most foods, inclu-
ding fortified dairy products, is relatively low to nonexistent
[24]. The results of the National Multicentre Health Survey
(WOBASZ) showed that the Polish population with estab-
lished CVD is characterized by a low level of knowledge of
non-pharmacological methods of preventing CVD [6] and
the quality of dietary habits falls far short of the recom-
mendations relevant for CVD prevention [63]. In Poland,
there is a limited number of vitamin D-fortified foods and
recommendations of vitamin D supplementation are pro-
bably not properly implemented [64].

The report of the European Food Safety Authority [65]
indicated that the dietary intake of Vitamin D is commonly
too low in European countries. In Poland, vitamin D die-
tary intake is significantly low — the range of mean daily
vitamin D intake was between 2.92 ug/capita/day and
4.16 yg/capita/day in different age groups from 14 to more
than 70 years [66]. Additional vitamin D supplementation
in Polish cardiac patients seems to be necessary and im-
plemented as soon as possible.

Grant et al. suggested that there could be a significant
reduction in many healthcare costs related to diseases that
have been associated with vitamin D deficiency [67, 68].
Vitamin D insufficiency is linked to important risk factors of
leading causes of death [69]. Clinicians and/or healthca-
re providers should be aware of the connection and offer
adequate interventions to increase 25(0OH)D concentration,
especially in minority groups [70, 71]. As a good example,
recently (2016), the US Food and Drug Agency approved
the addition of vitamin D to beverages made from edible
plants intended as milk alternatives (also, orange juice)
[72]. These are correct steps in the right direction, which
can be adapted by e.g. Poland [11]. Programs aimed at
improving knowledge level about the benefits of vitamin D
supplementation could help reduce widespread vitamin D
deficiency. It could be worthwhile to mention here that

magnesium should also be supplemented to increase the
conversion of vitamin D3 to 25(0H)D3 [73].

The limitations of this study are as follows. Lack of in-
formation on the treatment duration of prescribed statins.
In each patient, serum phosphate, calcium, and parathyroid
hormone concentrations were measured initially to include
or exclude consecutive patients. We assessed only whether
or not the patient values are in normal values and did not
include data for the following variables in our analyses. The
examinations were performed in patients living in urban
areas of central Poland. To translate the obtained results
into the entire Polish population, future examinations sho-
uld be extended to the inhabitants of other regions of Po-
land. The study group consisted of 92 patients, however,
statistical sub-analyses aimed at finding patients with the
lowest values of 25(0H)D concentration limited the sam-
ple size in selected patient subgroups leading to reduced
statistical power and caution in clinical decision making.
Other factors like socioeconomic status (e.g. education le-
vel) may influence vitamin D concentration [44, 74], we did
not take into account such factors in our analyses.

Conclusions

The population of cardiac patients from central Poland is
a vitamin D-deficient group. In these patients, vitamin D
treatment seems to be necessary and implemented as
soon as possible.
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Streszczenie

Wstep. Niedobor witaminy D jest problemem ogdlnoSwiatowym o réznych konsekwencjach zdrowotnych. Witamina D
moze obnizaé ryzyko niewydolnoSci serca, jednak dowody Swiadczace o skutecznoSci suplementacji witaming D na
utrzymanie zdrowia uktadu sercowo-naczyniowego sg sprzeczne z powodu braku odpowiedniej liczby i jakosci badan kli-
nicznych. Przyczyny braku jednoznacznych efektow potwierdzajacych pozytywny wptyw suplementacji witaminy D moga
by¢ co najmniej trzy: 1) suplementacja zbyt matg iloscia witaminy D lub 2) brak wtgczenia do badania tylko populacji
z ciezkim niedoborem witaminy D, lub 3) czas trwania suplementacji. Celem pracy byta charakterystyka grupy pacjentow
kardiologicznych, u ktorych stwierdzono w poprzednich badaniach najnizsze stezenia 25-hydroksywitaminy D [25(0OH)D].

Materiat i metody. Analizie poddano wyniki 92 chorych kardiologicznych z cukrzyca w wieku 41-89 lat, ktérzy przezyli
zawat serca z istotnymi zmianami w tetnicach wieacowych, hospitalizowanych z powodu ostrego zespotu wiencowego,
mieszkajgcych w Warszawie.

Wyniki. Mediana stezenia 25(0H)D w badanej populacji wyniosta 11 ng/ml (zakres: 4-28 ng/ml). Jedynym istotnym
determinantem stezenia 25(0H)D byt okres badania; stezenie byto wyzsze latem niz zima.

Whioski. Leczenie witaming D u polskich pacjentow kardiologicznych w celu osiagniecia optymalnego stezenia,

tj. 30 ng/ml (75 nmol/I), wydaje sie konieczne i powinno by¢ jak najszybciej wdrozone.

Stowa kluczowe: witamina D, niedobor witaminy D, choroby uktadu krazenia

Folia Cardiologica 2022; 17, 1: 1-10
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Abstract

Introduction. Arterial hypertension (AH) is one of the major modifiable risk factors for cardiovascular disease, which
increases cardiovascular morbidity and mortality.

The aim of this study was to evaluate AH prevalence and treatment control in men and women with coronary artery disease.

Material and methods. The study included patients enrolled in the POLASPIRE trial in the Mazovian region. Definitions
of risk factors and therapeutic targets were based on the 2016 European Society of Cardiology guidelines for cardio-
vascular prevention.

Results. AH was diagnosed in 88% of women and 81% of men (p = 0.56). Among AH patients, women were older
than men (p < 0.001). There were no statistically significant gender-related differences in the prevalence of diabe-
tes mellitus (p = 1.00), dyslipidemia (p = 0.42), and obesity (p = 0.47). Women were more likely to have a history of
stroke (p < 0.001), reduced glomerular filtration rate values (p < 0.001), elevated low-density lipoprotein cholesterol
(p =0.029), and non-high-density lipoprotein cholesterol levels (p = 0.022) as well as echocardiographic features of left
ventricular diastolic dysfunction (p = 0.006). 51% of women and 50% of men (p = 1.00) did not achieve blood pressure
targets. There were no significant differences between groups regarding pharmacotherapy for AH.

Conclusions. The prevalence of AH in patients with coronary artery disease is high. A significant percentage of men and
women do not achieve recommended blood pressure values. There is a need to improve the effectiveness of antihyper-
tensive treatment.
Key words: arterial hypertension, coronary artery disease, risk factors, goal attainment
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Introduction

Arterial hypertension (AH) is one of the modifiable risk fac-
tors of cardiovascular disease (CVD), whose prevalence in
the population is very high. In 2011 NATPOL study, it was
found in 37% of men and 29% of women aged 18-79 years
[1], and in 2013-2014 WOBASZ Il survey it was confirmed
in 46% of men and 40% of women aged 19-99 years
[2]. Moreover, according to the World Health Organization
(WHO) assessment performed in 2015, one in four men and
one in five women, that is, more than one billion people
worldwide, suffered from AH [3].

The persistence of elevated blood pressure (BP) leads
to the development of numerous complications. AH increa-
ses morbidity and mortality due to coronary artery disease
(CAD), heart failure, and stroke [4, 5], and, following dia-
betes mellitus (DM), is the second cause of chronic kidney
disease (CKD) [6].

AH-related complications are the leading cause of pre-
mature deaths worldwide [3]. They also reduce the pro-
ductivity of sick people as a consequence of their absence
or inability to work, which poses a major economic burden
in many countries. A number of studies have shown that
a 10 mm Hg reduction in systolic BP (SBP) or a 5 mm Hg
reduction in diastolic BP (DBP) is associated with a re-
duction in major cardiovascular (CV) incidents by about
20%, strokes by about 35%, coronary incidents by about
20%, heart failure by about 40%, and overall mortality by
about 13% [7, 8].

The aim of the present study was to evaluate the inci-
dence of organ complications, comorbidities, and the type
of administered pharmacotherapy in men and women with
AH who were enrolled in the POLASPIRE study [9] as re-
presentatives of the Polish Mazovian province population.

Material and methods

The study group consisted of AH patients aged > 18 and
< 80 years enrolled in the POLASPIRE trial in the Mazovian
region, who were hospitalized for acute coronary syndro-
me (ACS), i.e., ST-segment elevation myocardial infarction
(STEMI), non-ST-segment elevation myocardial infarction
(NSTEMI), or unstable angina (UA), or who underwent
elective percutaneous coronary angioplasty (PCI) or elec-
tive coronary artery bypass grafting (CABG) within 6 to 24
months prior to inclusion. The patients were recruited from
one university hospital and one municipal hospital. An
approval was obtained from a local bioethics committee,
and all participants signed an informed consent form.

The study comprised two independent parts conducted
between 2016 and 2017.

The first one included an analysis of patients’ medical
history from the time of hospitalization for the qualifying
incident. Individuals who met the inclusion criteria were

invited to the coordinating center in the university hospi-
tal. During the visit, they were interviewed using detailed
questionnaires adopted from the EUROASPIRE V study
[10], which included: medical history, CV risk factors,
education, socioeconomic status, participation in cardi-
ac rehabilitation programs, and pharmacotherapy. Dur-
ing the visit, BP (mean of at least two results) and heart
rate were recorded, transthoracic echocardiography was
performed, anthropometric measurements such as waist
circumference (WC), weight, and height were taken, and
blood samples were collected for laboratory tests such
as blood count, lipidogram, glucose, creatinine, trans-
aminases, creatine phosphokinase (CPK), C-reactive
protein (CRP), N-terminal pro-B-type natriuretic peptide
(NT-proBNP), glycated hemoglobin (HbAlc), and urine
samples were taken for the determination of albumin/
/creatinine ratio. Glomerular filtration rate (GFR) was cal-
culated using the Modification of Diet in Renal Disease
(MDRD) formula. In patients without diagnosed DM oral
glucose load tests were performed.

Height and weight were recorded in lightweight cloth-
ing without shoes using an SECA 701 scale and a mod-
el 220 growth meter. BP was measured using an Omron
M6 automatic sphygmomanometer. WC was measured with
atape, midway between the lower edge of the rib arch and
the upper iliac crest at the axillary midline in the standing
position. Blood samples were collected after overnight fast-
ing. Total cholesterol (TC), high-density lipoprotein choles-
terol (HDL-C), and triglycerides (TG) were analyzed in serum
and HbA1c in venous blood. Low-density lipoprotein cho-
lesterol (LDL-C) was calculated according to the Friedewald
formula. The non-HDL-C cholesterol concentration was cal-
culated by subtracting the HDL-C value from the TC value.

Transthoracic echocardiography was performed ac-
cording to the guidelines of the American Society of Echo-
cardiography and the European Association for Cardiovas-
cular Imaging [11, 12]. Left ventricular ejection fraction
(EF) was assessed by Simpson’s method. Echocardio-
graphic features of left ventricular hypertrophy (LVH) were
diagnosed when the left ventricular mass index (LVMI)
was > 115 g/m’ in men and > 95 g/m”in women. Left ven-
tricular diastolic dysfunction (LVDD) was diagnosed a priori
in subjects with EF < 50% and in those with EF > 50% when
> 2 out of 5 following parameters met the specified values:
septal mitral annular e’ wave velocity (e’septal) < 7 cm/s,
lateral mitral annular e’ wave velocity (e'lateral) < 10 cm/s,
the quotient of early mitral inflow wave velocity and aver-
aged early diastolic mitral annular velocity measured by
Doppler echocardiography (E/e’) > 14, tricuspid regurgita-
tion velocity (TRV) > 2.8 m/s, left atrial volume index (LAVI)
> 34 mL/m> The analysis excluded patients with at least
moderate mitral regurgitation, any mitral valve stenosis,
significant mitral annular calcification, atrial fibrillation,
left bundle branch block and paced rhythm.
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Study patients were considered hypertensive if AH was
diagnosed before the follow-up visit based on information
obtained from medical records or information card from
the time of index-hospitalization. The same procedure was
followed for dyslipidemia and renal disease. The diagnosis
of DM was established on the basis of previous diagnosis
or current glucose metabolism determined at the follow-up
visit after an oral glucose load test, according to standard
criteria. Smoking was assessed based on the interview con-
ducted at the follow-up visit. The presence of overweight
and obesity was defined as body mass index (BMI) > 25 and
<30 kg/m?and >30 kg/m?, respectively, based on measure-
ments taken at the follow-up visit. The presence of depres-
sion and anxiety was assessed using the Hospital Anxiety
and Depression Scale questionnaire, with a score lower than
8 points considered normal, 8-10 points borderline, and
11-21 points implying the diagnosis of depression or anxiety.

The definitions of risk factors and therapeutic goals
were based on the 2016 European Society of Cardiology
guidelines for cardiovascular prevention in clinical practice
[13]. According to the guidelines, the following targets were
defined: controlled diabetes: HbAlc < 7.0%; primary dys-
lipidemia treatment target: LDL-C < 70 mg/dL or reduction
of its values by at least 50% if they were between 70 and
135 mg/dL at baseline; secondary dyslipidemia treatment
target: non-HDL-C < 100 mg/dL; SBP < 140 mm Hg; DBP
< 90 mm Hg, except in diabetic patients, for whom the
target DPB was < 85 mm Hg; BMI: 20.0-25.0 kg/m? nor-
mal WC: women < 80 cm, men < 94 ¢cm; no smoking and
regular physical activity equivalent to the moderate exer-
cise of > 150 minutes per week or vigorous exercise of
2 75 minutes per week.

Because baseline LDL-C measurements were unavail-
able for a large fraction of patients making the assessment
of LDL-C reduction impossible, a concentration of < 70 mg/dL
was adopted as a target LDL-C level. Normal values consid-
ered for other lipids were: TC < 190 mg/dL, HDL-C < 40 mg/dL
in men and < 45 mg/dL in women, TG < 150 mg/dL, and
non-HDL:C < 100 mg/dL. In the case of the NT-proBNP the
concentration of < 125 pg/mL was taken as normal.

Body mass reduction achieved in the post-discharged
period was assessed in patients with BMI > 30 kg/m? at the
time of hospitalization. The respective treatment goal was
defined as target BMI < 30 kg/m? in subjects with initial
BMI between 30 and 35 kg/m” or target BMI < 35 kg/m?in
subjects with initial BMI > 35 kg/m”.

Statistical analysis

For descriptive statistics, the significance of results was
inferred based on the two-sided Student’s t-test for variab-
les with a normal distribution (obtaining p > 0.05 values in
the Shapiro-Wilk test) or the Wilcoxon test in other cases.
The chi-square test was used for categorical variables.

Analyses were performed using the “stats” package of the
R program, version 3.6.3.

Results

180 subjects were enrolled in the study, including 49 wo-
men (27%) and 131 men (73%). AH was diagnosed in 88%
of women (W) and 81% of men (M) (p = 0.56), resulting
in a group of 149 individuals, of whom 29% were women,
included in the analysis. The general characteristics of
hypertensive patients is shown in Tables 1 and 2.

Among patients with AH, women were older than
men (age 69 vs. 64 years, respectively; p< 0.001). There
was an apparent male predominance in the group under

Table 1. General characteristics of the group of men and women
with coronary artery disease and arterial hypertension

Parameter Women, N Men, N p
[%] [%]

Number of patients 43 106

Mean age (SD) 69 (7) 64 (8) <0.001

Age > 65 30(70) 48 (45) 0.011

Incident: 0.74

¢ elective CABG 3(7) 8(8)

¢ elective PCI 23 (53) 47 (44)

e STEMI 1(2) 7(7)

e NSTEMI 5(12) 11 (10)

e UA 11 (26) 33(31)

* History of ACS/ 26 (60) 68 (64) 0.81

/CABG/PCI

Kidney disease 6 (14) 6 (6) 0.17

GFR < 60 mL/min 23 (53) 19 (19) <0.001

Albuminuria 12 (31) 20 (21) 0.28

Diabetes mellitus 19 (44) 47 (45) 1

Dyslipidemia 39 (91) 89 (84) 0.42

Overweight 12 (29) 50 (48) 0.048

Obesity 20 (48) 41 (39) 0.47

Central obesity 38(88) 92 (91) 0.84

Active smoking 4(13) 20 (23) 0.40

History of stroke 9(21) 4 (4) 0.0023

Intervention due to 4(9) 5(5) 0.49

lower limb arterio-

sclerosis

Hospitalization due 8(19) 14 (13) 0.56

to heart failure

ACS — acute coronary syndrome; CABG — coronary artery bypass surgery; GFR — glomerular
filtration rate; NSTEMI — non-ST segment elevation myocardial infarction; PCI — elective coronary
angioplasty; SD — standard disease; STEMI — ST-segment elevation myocardial infarction; UA —
unstable coronary artery disease
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Table 2. Comparison of psychosocial factors in men and women
with coronary artery disease and arterial hypertension

Parameter Women, N Men, N p
[%] [%]

Anxiety level: 0.13
* low 27 (64) 78(77)
¢ borderline 7(17) 15 (15)
* high 8(19) 8(8)
Depression: 0.56
* no 33(78) 75 (74)
e borderline 5(12) 19 (19)
* yes 4 (10) 7(7)
Education: 0.19
* high school 6 (14) 26 (25)
* secondary 26 (60) 48 (45)

school
¢ below-secondary 11 (26) 32(30)
Employed/working 8(19) 47 (44) 0.0057
Income: 0.51
e very low and low 16 (37) 29 (28)
*  medium 26 (60) 73(70)
e high 1(2) 3(2)
Marital status: <0.001
*  married 22 (51) 86 (82)
» divorced/widow/ 21 (49) 19 (18)

/widower/single

65 years of age, and a female predominance in the group
over 65 years of age.

Based on medical records from the time of hospitali-
zation, there was no statistically significant gender-related
difference in the frequency of kidney disease diagnoses
(14% W vs. 6% M, p = 0.17). In laboratory tests performed
during the follow-up visit, however, women were more likely
than men to have a reduced GFR < 60 mL/min (53% W vs.
19% M, p < 0.001), yet with no significant difference in the
frequency of albuminuria (31% W vs. 20% M, p = 0.28).

The occurrence of DM (44% W vs. 45% M, p = 1.00),
dyslipidemia (91% W vs. 84% M, p = 0.42) and obesity (48%
Ws. 39% M, p = 0.47) did not differ significantly between
groups. Only 7% of women and 3% of men achieved weight
reduction between index-hospitalization and follow-up visit
(p = 0.79) (Table 3).

Considerably more women than men experienced stro-
ke (21% W vs. 4% M, p < 0.001). There was no significant
difference between groups in the rate of revascularization
for lower limb atherosclerosis (9% W vs. 5% M, p = 0.49)
or hospitalization for heart failure (19% W vs. 13% M,
p = 0.56). Cigarettes were smoked by 13% of women and
23% of men (p = 0.40).

Table 3. Achievement of therapeutic goals in a group of women
and men with arterial hypertension and coronary artery disease

Parameter Women, N Men, N p
[%] [%]
Blood pressure 21 (49) 52 (50) 1
Physical activity 11 (26) 31 (29) 0.80
Weight reduction 2(7) 3(3) 0.79
Smoking cessation 5 (56) 10 (34) 0.46
HbAlc 7(37) 15(32) 0.92
LDL-C 28 (35) 45 (56) 0.029
Non-HDL-C 28 (35) 43 (57) 0.022

HbA1c — glycated hemoglobin; LDL-C — low-density lipoprotein cholesterol; non-HDL-C — non-high-
-density lipoprotein cholesterol

Men were more often employed (19% W vs. 44% M,
p = 0.0057) and more frequently declared being in a rela-
tionship (51% W vs. 82% M, p < 0.001).

At the follow-up visit, above normal LDL-C (p = 0.029)
and non-HDL-C levels (p = 0.022) were more frequently
recorded in women, which was reflected by significantly
higher mean LDL-C (p = 0.014), TC (p < 0.001), and non-
-HDL-C (p = 0.01) concentrations (Table 4).

Concerning the echocardiographic findings, mean
left ventricular EF was 57% in women and 54% in men
(p =0.10). Features of LVH and abnormal LAVI were found
similarly frequent in both genders (LVH in 39% of women
and 31% of men, p = 0.54; abnormal LAVI in 80% of wo-
men and 75% of men, p = 0.70). In contrast, features of
LVDD were observed more often in women than in men
(60% W vs. 55% M, p = 0.006) (Table 5).

The prevalence of elevated NT-proBNP concentrations
was not markedly different between the entire groups (79%
Ws. 64% M, p = 0.11), nor within subgroups having nor-
mal GFR together with coexisting: EF >50% (p = 0.45), LVH
(p =1.00) or LVDD (p = 0.78) (Table 5).

During the control visit, no significant gender-related
differences were recorded with respect to mean SBP and
DBP values. Mean SBP in women < 65 years of age was
141.1 mm Hg and in the group > 65 years of age it was
138.0 mm Hg, while in men the respective values were
136.1 and 137.5 mm Hg (Table 6). Notably, 51% of women
and 50% of men did not reach BP targets (p = 1.00) (Table 3).
Among those patients mean SBP values were 156.7 and
151.0 mm Hg (p = 0.14) in women and men, respectively,
and DBP were 83.3 and 89.3 mm Hg (p = 0.02), respectively.

81% of subjects confirmed being informed that they
had AH, and 92% of this group (93% of women and 89% of
men, p =0.71) declared monitoring BP values. 51% claimed
to know the BP targets, however, only 39% of women and
25% of men (p = 0.33) correctly indicated the upper target
SBP value, and 16% of women and 12% of men (p = 0.69)
correctly reported the upper target DBP value (Table 7).
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Table 4. Comparison of lipidogram in men and women with with arterial hypertension and coronary artery disease

Women Men p

LDL-C [mg/dL] (SD)

85.9 (32.7) 72.3(29.2) 0.014
TC [mg/dL] (SD)

172.5 (36.5) 146.3 (36.9) <0.001

HDL-C [mg/dL] (SD)

57.6 (18.0) 48.4 (13.2) 0.0034
TG [mg/dL] (SD)

145.6 (70.1) 134.0 (77.2) 0.088

non-HDL-C [mg/dL] (SD)
114.9 (37.4) 97.9 (35.6) 0.010

Women Men p

LDL-C > 70 [mg/dL]

28 (65) 45 (44) 0.029
TC > 190 [mg/dL]
10 (23) 10 (10) 0.056
HDL:C < 40 [mg/dL] (men)
< 45 mg/dl (women)
16 (37) 30(29) 0.45
TG > 150 [mg/dL]
13(30) 29 (28) 0.96
non-HDL-C > 100 [mg/dL]
28 (65) 43 (43) 0.022

HDL-C — high-density lipoprotein cholesterol; LDL-C — low-density lipoprotein cholesterol; SD — standard disease; TC — total cholesterol

Table 5. Comparison of echocardiographic parameters and N-terminal pro-B-type natriuretic peptide (NT-proBNP) concentrations
in men and women with arterial hypertension and coronary artery disease at the follow-up visit

Parameter Women, N [%] Men, N [%] p
EF [%] (SD) 57 (9) 54 (10) 0.10
LVH 13 (39) 26 (31) 0.54
LAVI 32 (80) 76 (75) 0.70
LvDD 26 (60) 58 (55) 0.006
NT-proBNP > 125 pg/mL 34 (79) 68 (64) 0.11
NT-proBNP > 125 pg/mL, GFR > 60 mL/min and:

* EF>50% 10 (59) 25 (45) 0.45
* LVH 5(83) 15 (79) 1.00
* LVDD 4 (50) 8 (67) 0.78

EF — ejection fraction; GFR — glomerular filtration rate; LAVI — left atrial volume index; LVDD — left ventricular diastolic dysfunction; LVH — left ventricular hypertrophy; SD — standard disease

Women and men were equally likely to be administe-
red all hypotensive drug groups (Table 8), with 95% of wo-
men and 92% of men receiving medications from the beta-
-blocker group, 90% of women and 84% of men receiving
angiotensin-converting enzyme (ACE) inhibitors or angio-
tensin Il receptor antagonists, 37% of women and 27% of
men taking calcium channel antagonists, and 60% of wo-
men and 52% of men diuretics, including 14% of women
and 6% of men who were taking mineralocorticoid receptor
antagonists (p = 0. 096).

Discussion

In the analyzed group, AH was diagnosed in 88% of wo-
men (mean age 69 years) and 81% of men (mean age 64

years). Accordingly, the prevalence of AH was higher than
recorded in a 2005 study involving patients with CAD, in
which AH was diagnosed in 70% of participants [14]. Li-
kewise, in the NATPOL study AH was diagnosed in 32% of
the Polish population, and specifically in 57% of subjects
aged >60-79 years. Moreover, in the PolSenior study [15],
conducted on a group of people aged > 65 years, it was
diagnosed in 76% of cases. Thus, AH in the discussed group
appeared to be more frequent than in the above-mentioned
studies, which could be due to several reasons. First, the
mean age of the study participants was over 60 years,
while it is known that the prevalence of AH increases with
age. Another reason could be that AH is one of the major
risk factors for CAD, and consequently, its prevalence in
CAD patients is higher than in the general population. Yet
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Table 6. Comparison of blood pressure values in women and men with diagnosed arterial hypertension and coronary artery disease
at the time of hospitalization and follow-up visit

Parameter Mean BP value in mm Hg (SD) Number P

Women Men Women Men

Hospitalization

SBP, the whole group 131.5 (26.6) 133.0(25.3) 43 106 0.75
DBP, the whole group 76.7 (15.4) 79.3(17.2) 43 106 0.36
SBP, age > 65 years 135.9 (17.9) 135.2 (15.6) 30 50 0.87
DBP, age > 65 years 77.1(10.2) 80.1(10.2) 30 50 0.19
SBP, age < 65 years 121.4 (39.3) 131.0(31.6) 13 56 0.42
DBP, age < 65 years 75.8(24.2) 78.6 (21.8) 13 56 0.69
Follow-up

SBP, the whole group 138.9 (22.6) 136.7 (20.9) 43 105 0.45
DBP, the whole group 78.8(11.6) 82.4 (11.3) 43 105 0.065
SBP, age > 65 years 138.0(23.8) 137.5(18.9) 30 47 0.62
DBP, age > 65 years 76.7 (12.2) 79.5(10.1) 30 47 0.24
SBP, age < 65 years 141.1(20.2) 136.1 (22.5) 13 58 0.52
DBP, age < 65 years 83.8(8.4) 84.7 (11.7) 13 58 0.49
SBP, no BP goal achievement 156.7 (12.3) 151.0 (16.8) 22 53 0.14
DBP, no BP goal achievement 83.3(11.7) 89.3(8.9) 22 53 0.021
SBP, BP goal achievement 120.3 (14.0) 122.1(13.0) 21 52 0.66
DBP, BP goal achievement 74.1 (9.6) 75.3 (8.7) 21 52 0.63

BP — blood pressure; DBP — diastolic blood pressure; SBP — systolic blood pressure; SD — standard disease

Table 7. The extent of knowledge about hypertension

Variable Women, N [%] Men, N [%] p
Informed about AH 35(81) 86 (81) 0.30
Monitors BP 40 (93) 93 (89) 0.71
Declares knowing target BP 23 (53) 52 (49) 0.24
Knows target SBP 9(39) 13 (25) 0.33
Knows target DBP 7 (16) 13(12) 0.69

AH — arterial hypertension; BP — blood pressure; DBP — diastolic blood pressure; SBP — systolic blood pressure

Table 8. Hypotensive drugs used in women and men at the follow-up visit

Drug group Women, N [%] Men, N [%] p

Beta-blockers 41 (95) 97 (92) 0.64
ACE-inhibitors 29 (67) 76 (72) 0.75
Sartans 10 (23) 13 (12) 0.15
Diuretics 26 (60) 55 (52) 0.44
Calcium antagonists 16 (37) 29 (27) 0.32
Other hypotensive drugs 1(2) 6 (6) 0.66

ACE — angiotensin-converting enzyme
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another reason may be a tendency to falsely assign AH
diagnosis in the situation of prescribing hypotensive drugs
for other reasons, including CAD.

In our study, as many as half of the hypertensive pa-
tients had above normal BP values during the follow-up vi-
sit. This percentage was slightly higher than in the EURO-
ASPIRE V study [10] in which 46% of participants receiving
hypotensive drugs had BP higher than recommended at the
follow-up visit. On the other hand, it was lower than that fo-
und in the NATPOL or WOBASZ Il studies, in which as many
as 73% of individuals did not achieve target BP values. The
percentage of subjects with abnormal BP values was also
lower than in the previously mentioned 2005 study con-
ducted in CAD patients, in which 69% of participants had
abnormal BP values. This may indicate an improvement
in the efficacy of hypotensive treatment in CAD patients,
which is in line with observations concerning the general
population [2].

Meta-analyses have unequivocally shown that lowering
systolic as well as diastolic BP per se is associated with
a significant reduction in the incidence rate of all serious
CV events and overall mortality [7, 8]. Recent studies have
confirmed that these observations also apply to patients
with stage 1 hypertension [16, 17], the elderly [18], and,
in the case of CAD patients, to individuals with high normal
BP in whom lowering BP was associated with a reduction
in major CV incidents but had no effect on mortality [19].
Moreover, in the meta-analysis by D. Ettehad et al [7], as
well as the meta-analysis of the ONTARGET and TRANSCED
trials [20] it was found that the greatest benefit in most
patients is achieved by lowering SBP to 120-130 mm Hg
and DBP to 70-80 mm Hg.

In the light of these reports, the recent 2018 Euro-
pean Society of Cardiology/European Society of Hyper-
tension (ESC/ESH) guidelines for the management of
hypertension [21] indicated that hypotensive treatment
can be considered in very high CV risk patients, particu-
larly those with CAD, already in the presence of high nor-
mal BP [19]. These guidelines also recommend lowering
BP targets in most patients taking hypotensive drugs:
SBP to 120-129 mm Hg in age group < 65 years, and to
130-139 mm Hg in age group = 65 years old, while DBP
to avalue of 70-79 mm Hg, regardless of the level of risk
and associated diseases.

Regrettably, in the analyzed group, which should re-
main under more intensive control of CVD risk factors due
to the history of ACS or coronary intervention, as many as
half of the patients had SBP values > 150 mm Hg at the
follow-up visit. Moreover, in the group of women < 65 ye-
ars of age, the mean SBP value exceeded the upper limit
of 140 mm Hg norm.

A high proportion of study patients had subclinical or-
gan complications and comorbidities, with more frequent
history of stroke and reduced GFR in women. GFR is the

best available marker of kidney function, and the persi-
stence of its lowered values for more than 3 months allows
the diagnosis of CKD. AH is the second, after DM, cause
of CKD development and progression, which additionally
increases the risk of premature death, largely due to CVD
[6]. LVvDD was more frequently registered in women, and
its presence is also associated with higher total mortality
and more frequent hospitalizations for heart failure [22].
It is also worth emphasizing that the majority of patients,
despite the declaration of BP monitoring, did not know the
appropriate target BP values.

There was no gender-related difference in the type of
pharmacotherapy administered to lower BP values, the
choice of which was undoubtedly influenced by the presen-
ce of CAD. Both genders were equally likely to take drugs
from all groups of hypotensive medications. This is of im-
portance in the light of numerous studies conducted with
ACE inhibitors (e.g. HOPE [23], PROGRESS [24], SMILE
[25]), angiotensin Il receptor antagonists (e.g. LIFE [26],
VALUE [27], ONTARGET/TRANSCED [28, 29]) or calcium
antagonists (e.g., ASCOT [30], VALUE), which demonstra-
ted, that just lowering BP values, and not the type of drug
used to do so, is the main determinant of risk reduction
for CV complications.

The study has several limitations. First, it involves a stri-
ctly selected group of patients. Second, BP control was as-
sessed based on measurements taken at the time of the
follow-up visit rather than 24-hour ambulatory or home BP
monitoring. On the one hand, this might have led to BP over-
estimation as a consequence of the white coat reaction,
but on the other hand, it might have also contributed to its
underestimation in cases of masked hypertension. Due to
the lack of creatinine level measurements 3 months befo-
re the follow-up visit, it was impossible to diagnose chro-
nic kidney failure.

Conclusions

The prevalence of AH in high-risk CV patients is high. In
addition, a large proportion of patients with CAD do not
achieve BP targets recommended by the guidelines. No
significant gender-related differences were found in this
regard. Targeted educational programs are needed to
increase the awareness of CVD risk factors and improve
the effectiveness of hypertension treatment.
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Streszczenie

Wstep. NadciSnienie tetnicze (AH) jest jednym z gtéwnych, modyfikowalnych czynnikéw ryzyka choréb uktadu sercowo-
-naczyniowego, ktory zwieksza zachorowalnos¢ i umieralno$é z powodu tych schorzen.

Celem pracy byta ocena rozpowszechnienia oraz kontrola leczenia AH u kobiet i mezczyzn z chorobg wiencowa.

Materiat i metody. Badanie przeprowadzono w grupie chorych wigczonych do badania POLASPIRE w wojewodztwie
mazowieckim. Definicje czynnikow ryzyka i celow terapeutycznych oparto na wytycznych Europejskiego Towarzystwa
Kardiologicznego z 2016 roku dotyczacych prewencji sercowo-naczyniowe;.

Wyniki. AH rozpoznano u 88% kobiet i 81% mezczyzn (p = 0,56) wtgczonych do analizy. W grupie chorych z AH kobiety
byly starsze niz mezczyzni (p < 0,001). Czestosci rozpoznawania cukrzycy (p = 1,00), dyslipidemii (p = 0,42) oraz otytoSci
(p = 0,47) nie roznity sie istotnie pomiedzy grupami. U kobiet czesciej stwierdzano przebyty udar mézgu (p < 0,001),
obnizony wspdtczynnik filtarcji kiebuszkowej (p < 0,001), podwyzszone wartosci cholesterolu frakcji lipoprotein o niskiej
gestosci (p = 0,029), cholesterolu niezwigzanego z lipoproteinami o wysokiej gestosci (p = 0,022) oraz cechy dysfunkcji
rozkurczowej lewej komory (p = 0,006). Docelowych wartosci ciSnienia tetniczego nie osiagneto 51% kobiet i 50% mez-
czyzn (p = 1,00). Nie stwierdzono istotnych roéznic miedzy grupami w zakresie farmakoterapii AH.

Whioski. Rozpowszechnienie AH u 0séb z chorobg wienicowa jest duze. Wysoki odsetek chorych nie osiaga zalecanych
wartoSci cisnienia tetniczego. Konieczne jest podjecie dziatan stuzgcych poprawie skutecznosci leczenia hipotensyjnego.

Stowa kluczowe: nadcisnienie tetnicze, choroba wiencowa, czynniki ryzyka, osiggniecie celow terapeutycznych
Folia Cardiologica 2022; 17, 1: 11-19
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Abstract

Heart failure (HF) is @ major health problem in the contemporary societies and one of the most common chronic syn-
dromes, associated with high mortality and intensive healthcare resource use, both human and financial. Therapeutic
strategies should include monitoring of the patients’ health status since the hospital discharge, optimization of drug
therapy, and modification of environmental factors. Self-care offers a significant strategic potential to relieve healthcare
system in HF, allowing targeted resource transfer and potential increase of the healthcare system efficiency. Involving
the clinical pharmacist in the process of self-care in regard to optimization of the drug treatment used, standardization
of drug treatment during patient transfer between various areas of healthcare, clarification of recommendations regar-
ding drug use, and professional counselling has significant consequences translating to an increased therapy effective-
ness and healthcare resource utilisation. Promoting self-care in HF should be a strategic priority, and incorporation of
self-care within the routine medical care for HF patients should be considered equally important to providing the patient
with medications necessary to control this syndrome. This synergistic approach will result in a reduced readmission rate
and an improved quality of life of patients with HF.

Key words: self-care, heart failure, pharmacist intervention
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Introduction will increase by as much as 215% by 2030 [2]. Although
mortality due to HF has decreased slightly, it remains high,
up to 40% during the first year after the initial hospitali-

zation, and in patients who are regularly and frequently

Heart failure (HF) is a major health problem in the con-
temporary societies and one of the most common chronic

syndromes, associated with high mortality and intensive
healthcare resource use, both human and financial. The
prevalence of this syndrome in developed countries is
1-2%, rising to at least 10% in those above 75 years of
age, but it has been predicted that in the next years, HF
will develop in as much as 20% of the population [1]. In the
United States, it has been estimated that in 2010-2030,
the prevalence of all cardiovascular disease will increase by
9.9%, while the prevalence of HF will increase by 25%, and
due to increasing use of increasingly advanced and com-
plex therapies, the cost of treatment of this patient group

hospitalized, especially during the first year after the initial
hospitalization, it may be as high as 50% [3].

Heart failure is a clinical syndrome characterized by
typical symptoms and signs, developing due to physiologi-
cal alterations, such as water and electrolyte disturbances,
constrictor function of the blood vessels, and myocardial
overactivity. The key to effective control of HF is adequate
drug therapy, although the European Society of Cardiolo-
gy (ESC) and American Heart Association (AHA) guidelines
highlight the need to supplement drug therapy with non-
drug treatment strategies implemented by interdisciplinary

Address for correspondence: MSc in Pharm. Agnieszka Skotnicka, Uniwersytet Medyczny im. Karola Marcinkowskiego w Poznaniu, ul. Grunwaldzka 6,
60-780 Poznan, Poland, phone +48 61 854 66 84, e-mail: askotnic@ump.edu.pl

This article is available in open access under Creative Common Attribution-Non-Commercial-No Derivatives 4.0 International (CC BY-NC-ND 4.0) license, allowing to download
articles and share them with others as long as they credit the authors and the publisher, but without permission to change them in any way or use them commercially.

20 www.journals.viamedica.pl/folia_cardiologica


https://orcid.org/0000-0003-3452-8754
https://orcid.org/0000-0001-7132-8159

Agnieszka Skotnicka, Anna Jabtecka, Self-care in heart failure

SPECIALIST
CARE

PRIMARY CARE

SELF-CARE

POPULATION

HOSPITALIZATION

SPECIALIST
AND PRIMARY CARE

COSTS

Figure 1A, B. The pyramid of self-care (based on [13])

specialist teams with patient involvement. These therapeu-
tic strategies should include monitoring of the patients’
health status since the hospital discharge, education, and
optimizing drug therapy in response to HF worsening [4].

Self-care

The currently widely employed traditional healthcare model
does not guarantee constant supervision of every patient
by a physician or a nurse. Constant care and control is not
only not feasible in the state-managed healthcare but also
unnecessary in case of one-off interventions, such as pace-
maker implantation, where long-term cooperation with the
patient is not pursued, and the patient has no effect on the
effectiveness of the device functioning [5]. In most patients
with HF, initiation of systematic and long-term cooperation
is necessary, and the more informed is this cooperation,
the better are the treatment outcomes. Clearly, lack of
medication adherence contributes to disease progression.
Thus, all recommendations regarding modifiable risk fac-
tors such as diet, physical activity, and drug therapy should
be provided using an effective, patient-adjusted communi-
cation, taking into account that implementation of these
recommendations is associated with some discomfort and
requires some sacrifices and effort from the patient. An
appropriate message that includes estimates of benefits
and risk is a prerequisite of patient cooperation. Informed
patients who trust the content and purpose of therapeutic
recommendations may positively affect their own wellbeing
and treatment outcomes [6].

Thus, in response to clinical guidelines and techno-
logical advances, healthcare systems all over the world
must evolve to maintain their economic and infrastructur-
al efficiency [7]. Interventions to maintain the efficiency of
healthcare systems focus on the achievement of rational

savings, for example by reducing the number of hospital-
izations that generate a substantial part of costs of care
for HF patients, amounting to as much as 70% of the to-
tal cost of treating this syndrome [8]. It is known that the
proportion of preventable event and hospitalization is
high [9, 10]. As costs related to recurrent or long-lasting
hospitalizations due to disease worsening [10] are mostly
secondary to inadequate patient awareness and self-care
[14], the current direction of healthcare system evolution
is to increase the patient engagement in care, away from
the traditional healthcare model with only inertial patient
participation in the treatment process (Figure 1) [12, 13].
It has been confirmed that the costs of care for informed
and involved patients who make autonomous decisions re-
garding the control of their own health status are 8-20%
lower compared to inert patients [14].

The most common causes of hospitalization in patients
with HF result from a delayed or absent patient response
to worsening of chronic HF control, low adherence, and la-
cking self-care skills [15, 16]. Worsening of HF and avoidab-
le hospitalizations are clearly related to self-care failures
[141] and thus increasing the efficiency of this core compo-
nent of healthcare has a fundamental role in stabilizing the
health status, optimizing treatment effects and improving
patients’ quality of life [17]. The prognosis in HF depends
on two factors: one is the choice of drug therapies made
by the physician, and the other one is patient-dependent
and self-care-based, including the motivation to adhere
to the diagnostic and therapeutic recommendations [4].

Self-care is a set of autonomous actions of a disease-
-conscious patient, self-initiated to achieve and maintain
an appropriate health status. These are mostly preventive
actions related to healthy lifestyle, along with participation
in the therapy [13]. Self-care delays development of disease
complications and allows control and coping with incident
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symptoms. In general, self-care includes modification and
control of such factors as environmental factors, socioeco-
nomic factors, and medication self-administration. The lat-
ter is of particular importance both regarding the patient’s
own choice of medications and the way these medications
are using in the framework of a responsible and informed
management process. Self-care is a continuum (Figure 2)
thatincludes both a number of actions undertaken directly
and exclusively by the patient who is fully responsible for
these actions, such as decision-making regarding daily
activities, and managing common complaints, including
seasonal ones, and on the other hand, also the complex
management of acute and chronic diseases undertaken
by specialized healthcare institutions [18].

The aim of self-care in HF is to develop and use skills
related to non-drug support and regular self-monitoring of
the patient’s health status [4]. The most important com-
ponents of control may be defined as recognition of symp-
toms and significant changes in their severity, along with
the ability to decide, based on self-observation, that a spe-
cialist should be contacted.

The most important self-care actions that may impro-
ve prognosis in HF include self-education regarding the
HF syndrome, adherence to the therapeutic and dietary
recommendations, active participation in symptom moni-
toring and the ability to interpret symptoms that indicate
HF control worsening, the ability to act at an early stage of
health status deterioration, regular physical activity, con-
trol of substance use, and the management of concomitant
conditions [16]. Implementation of dietary recommenda-
tions and monitoring such parameters as blood pressure
and body weight significantly improve outcomes [19, 20],

and persistence in self-care reduces hospitalizations, re-
admissions [21] and mortality [22] and improves patients’
quality of life [23].

A stimulus and a prerequisite for popularization and
spread of self-care is the increasing accessibility of medi-
cal information through the development of internet reso-
urces, increased drug availability, lifestyle changes, and
a growing population potential for participation in the ma-
nagement process. The level of education and interest in
the society continues to grow, all resulting in a higher pa-
tient participation in the treatment process. The extent of
health awareness along with the ability and willingness to
acquire information about the disease and its symptoms,
but also limited access to physicians and clinics are ad-
ditional stimuli for promulgating self-care. With self-care,
patients may take some responsibility for their health, and
governments may modify the mechanism of resource free-
ing in the context of increasing healthcare system overlo-
ad in terms of both costs and infrastructural efficiency of
the aging societies.

Initiation and implementation of healthcare is based
on an adequate level of health literacy which also guaran-
tees that the received information and therapeutic recom-
mendations will allow informed decisions and actions [11].

The key prerequisite for patient compliance with the
therapeutic recommendations is their understanding by the
patient. All over the world, HF patients have or may have dif-
ficulties with comprehending the recommendations regar-
ding drug therapy, particularly in case of complex treatment
regimens, and with implementing lifestyle modification. To
effectively adjust the way recommendations are commu-
nicated, the individual functional health literacy must be
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determined, which includes the ability to read, write, and
calculate at a level adequate for daily needs, and motiva-
tion and skills regarding accessing, understanding, evalu-
ating and using health information for daily decision ma-
king [24]. Determining the level of patient’s literacy allows
creation and selection of appropriate informational mate-
rials, such as medication package inserts, posters, and
educational campaigns. Unfortunately, a large proportion
of patients do not understand and thus do not adhere to
basic recommendations regarding self-care based on the
written materials provided, only one in two patients read
the recommendations correctly, and one in three patients
do not understand the sense of the recommendation to
take a medication on an empty stomach (i.e., fasting) [24].
As it has been shown that a higher level of health literacy
increases compliance with the recommendations, impro-
ving health literacy is a strategic goal for the healthcare
system and specialists, such as physicians, pharmacists,
nurses and dieticians, and organizations involved in edu-
cation and implementation of prevention programs.
Patients at a low level of health literacy have major
problems with processing and acquisition of information
regarding their health status, interpretation of the symp-
toms, and comprehending oral communications provided
by a cardiologist or other physician. They are also 1.5 to
3 times more likely to develop adverse health outcomes

Agnieszka Skotnicka, Anna Jabtecka, Self-care in heart failure

[18]. An analysis of the study results published so far indi-
cates that among hospitalized HF patients, health literacy
is inadequate in 42% and marginal in 19% [25].

Lack of elementary knowledge on HF and self-care is
a widespread phenomenon among both patients and their
careers. Multiple studies showed that a low patient ability
to engage in self-care in HF is associated with a general-
ly low level of education and little knowledge on self-care.
The identified areas of insufficient patient competencies
include limitation of salt intake, compliance with the recom-
mendations regarding the use of medication, body weight
control, and physical activity. Lack of knowledge contribu-
tes to disorientation, delays in seeking help, uncertainty
regarding the future, and inability to provide self-care. To
increase benefits from actions undertaken by HF patients,
it is necessary to regularly examine the level of the ability
to solve problems and execute actions [26].

The main barriers to understanding the therapeutic
recommendations include a complex healthcare system,
lack of the sense of sufficient competence when making
autonomous treatment decisions, specialized language
of informational materials, and lacking communication
skills by the healthcare personnel. Patients have indica-
ted a lack of experience in self-observation and decision-
-making [16]. Obvious limitations for increasing patient
participation in the therapy include impaired cognitive

Table 1. Barriers to the provision of self-care in heart failure (HF) and the proposed strategies and interventions

Barrier Strategy

Functional abilities and vision and hea-
ring impairment

Cognitive dysfunction, dementia

Evaluation of the degree of impairment

Adjustment of informational materials
and communication methods used

Use of tools and methods appropriate for
the patient, communication with a high
degree of information reiteration, dividing
the message into absorbable portions,

Intervention

Use of teaching aids in the form of ergo-
nomic mobile devices appropriate for the
elderly patients, with large keys, fonts, and
illustrations

Interactive educational tools
Brief informational materials, e.g. leaflets

Multiple reiteration

involving the direct patient carer in the

education process

Erroneous beliefs and lack of basic kno-
wledge of the disease
of the disease

Low level of motivation and interest in the
treatment process

Analysis of the cause(s) of erroneous be-
liefs and of the level of patient knowledge

Adjustment to the patient’s needs

Thoughtful and constructive education

Basic education regarding the disease and
its treatment

Evaluation of the patient’s needs and
expectations regarding the level of kno-
wledge

Holistic care

Consideration of depression and fatigue

Low self-esteem and lack of belief in
one’s own capabilities

www.journals.viamedica.pl/folia_cardiologica

Materials and methods free from the ele-
ments of threat and punishment

Positive motivating

Support

Developing positive cooperation and intera-
ction with the patient

Education with elements of social support,
e.g. teleadvice, home visits
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function, concomitant depression which limits the abi-
lity of self-motivation, fear of autonomous execution of
actions, and lack of social support [14]. Concomitant
diseases, particularly in patients above 73 years of age,
make it more difficult to correctly interpret and differen-
tiate dyspnoea or fatigue. In addition, HF is rarely present
as the sole clinical syndrome, as it is usually accompanied
by other diseases affecting the number of symptoms re-
quiring interpretation. On average, HF patients experien-
ce nine symptoms [27] that are non-specific and difficult
to differentiate. A barrier to self-care is also the lack of
physician acknowledgement of the effects of self-care, re-
sulting in inadequate cooperation on the clinicians’ side
and their focus on drug therapy targets [14]. Clinicians
question patient competencies, which significantly redu-
ces the proportion of patients engaged in the process of
supporting care [28].

Education in HF

Patients’ level of knowledge about their HF is low, resul-
ting in high rate of hospitalisation [29]. Increased level of
knowledge and awarness to satisfactory level leads to he-
alth benefits such as reduction in re-hospitalisation [30].

Education regarding the knowledge on HF, its course
and the consequences of non-compliance with the recom-
mendations should be introduced at a basic level as early
as possible, individually adjusted depending on the stage of
disease acceptance, and the structure and order of provid-
ing the educational content should be consistent with the
care plan. When improving health competencies, a chal-
lenge is to adjust educational materials to specific social
groups, taking into account their cultural, gender, age, and
other individual characteristics (Table 1) [31].

Education regarding self-care targeted at individuals
at a low level of health literacy may improve the effective-
ness of self-care and increase awareness of patients at risk
of low effectiveness of HF therapy. Dissemination of self-
care in HF requires an increased engagement of health-
care personnel that should be made aware of the poten-
tial of self-care and ways to promote it. An excellent strat-
egy is to engage other healthcare personnel and to create
multidisciplinary teams responsible for self-care [32] and
education [33].

Direct contact with patients outside the stress-inducing
clinical environment and the current revolution regarding
traditional duties, and revolution in drug manufacturing
all place the pharmacist in an ideal position for medical
education and modification of health literacy [17]. Among
various healthcare personnel, pharmacists are one of the
best prepared for helping patients understand the treat-
ment process. In the classical healthcare model, the role
of pharmacist has mostly been to supply patients with pro-
prietary medicinal products and compounded drugs. Over

Table 2. Overview of the education topics in heart failure

General counsel- Description of symptoms and compla-
ling ints

Aetiology

Principles of health status monitoring
Symptom self-control

Body weight control

Rationale for drug therapy

Recommendations regarding medica-
tion use

Prognosis

Professional advi-
ce regarding drug
therapy

Medication effects, adverse effects,
symptoms of toxicity

Mode of drug administration

Drug interactions (potential and avoi-
dable)

Diuretic use on the as-needed basis
Physical activity Rest

Systematic moderate physical activity

Nature of professional activities

Sexual activity

Diet and substan- Reduction of salt intake

ceS Reduction and control of fluid intake

Avoidance of alcohol
Quitting smoking
Body weight-reducing diet

Vaccinations Influenza

Pneumococci
SARS-CoV-2
Travel Advice regarding flying

Risk associated with tropical climate,
high ambient humidity and temperatu-
re, and high altitudes with reduced air
oxygen content

SARS-CoV-2 — severe acute respiratory syndrome coronavirus 2

the last decades, however, this role has evolved towards
increased participation in self-care.

The role of pharmacist in self-cares involves four areas:
as a communicator, drug supplier, supervisor, and propa-
gator. Itis the pharmacist who initiates a dialogue with the
patient, verifies the symptoms, and decides whether it is
necessary to refer the patient to a physician. He supports
the patientin the choice of drugs, guaranteeing their prop-
er use based on the established rules of cooperation with
other healthcare personnel. Clinical pharmacists provide
advice at the time of hospital discharge, analyse the insti-
tuted drug treatment, and educate regarding new recom-
mendations. At the level of a publicly available pharmacy,
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they provide pharmaceutical care and offer counselling
regarding minor complaints.

Pharmacist involvement in the above mentioned sta-
ges of the treatment process in HF patients improves ad-
herences but these benefits disappear at 3 months after
the discharge [34] which indicates the need for systematic
efforts. Education provided by the pharmacist (Table 2) re-
duces all-cause and HF-related mortality [35] and lowers
the readmission rate [34]. Pharmacist interventions also
have an indirect economical dimension, as elimination of
drug-related errors prevents the related costs [36]. HF pa-
tients receiving pharmaceutical care become more open
in expressing their concerns or doubts, which allows to
adjust the scope of education and eliminate barriers to
self-care [37].

Involving the pharmacist in the delivery of self-care
brings clinical benefits, improvement of the patients’ qua-
lity of life, and benefits regarding healthcare management
[38], increases adherence in HF [39], and reduces the rate
of readmissions within the first 30 days after the discharge
[35]. Involving the pharmacist in the process of self-care
[40] in regard to optimization of the drug treatment used,
standardization of drug treatment during patient transfer
between various areas of healthcare, clarification of recom-
mendations regarding drug use, and participation in diu-
retic use on the as-needed basis depending on the symp-
tom severity has significant consequences translating to
an increased effectiveness of drug therapy and healthcare
resource utilisation.

Conclusions

Self-care offers a significant strategic potential to relieve
healthcare system in HF, allowing targeted resource trans-
fer to increase the contribution of modern and effective
therapies, and thus potentially increase the efficiency of
the healthcare system. Promoting self-care in HF should be
a strategic priority, and incorporation of self-care within the
routine medical care for HF patients should be considered
equally important to providing the patient with medica-
tions necessary to control this syndrome. This synergistic
approach will result in a reduced readmission rate and an
improved quality of life of patients with HF.
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Streszczenie

NiewydolnosS¢ serca (HF, heart failure) jest istotnym problemem zdrowotnym wspoétczesnego spoteczenstwa i jednym
z najpowszechniej wystepujacych zespotow przewlektych, powigzanym z wysokg $miertelnoscig oraz intensywnym
wykorzystywaniem zasobéw ochrony zdrowia, zarowno ludzkich, jak i finansowych. Strategie terapeutyczne powinny
uwzglednia¢ monitorowanie stanu zdrowia pacjentow od chwili wypisania, optymalizacje farmakoterapii oraz modyfika-
cje czynnikow Srodowiskowych. Samoopieka niesie ze sobg strategicznie istotny potencjat odciazajacy system opieki
zdrowotnej w zakresie HF, pozwalajacy na celowany transfer naktadéw i potencjalizacje wydajnosci systemu opieki
zdrowotnej. Udziat farmaceuty klinicznego w procesie samoopieki w zakresie optymalizacji stosowanej farmakoterapii,
ujednolicania farmakoterapii wigczanej przez roznych specjalistow zaangazowanych w proces opieki pacjenta oraz
wspodtuczestnictwo w skoordynowanej opiece medycznej, uscislanie zalecen w zakresie stosowania lekéw i fachowe do-
radztwo niosg realnie istotne konsekwencje przektadajace sie na efektywnosé prowadzonej terapii oraz wykorzystywanie
zasobow ochrony zdrowia. Propagowanie samoopieki w HF wydaje sie priorytetem strategicznym i wiaczenie samoopieki
w rutynowa opieke medyczna pacjentéw z HF powinno by¢ rownorzedne z zaopatrzeniem pacjenta w niezbedne do kon-
troli tego zespotu leki. Synergistyczne dziatania w efekcie przyczynia sie do obnizenia stopnia ponownych hospitalizacji

oraz poprawy jakosci zycia pacjentéw z HF.

Stowa kluczowe: samoopieka, niewydolnoS¢ serca, interwencje farmaceuty

Wstep

NiewydolnoS¢ serca (HF, heart failure) jest istotnym proble-
mem zdrowotnym wspotczesnego spoteczenstwa i jednym
z najpowszechniej wystepujacych zespotéw przewlektych,
powigzanym z wysokg SmiertelnoScig oraz intensywnym
wykorzystywaniem zasobow ochrony zdrowia, zaréwno ludz-
kich, jak i finansowych. Zesp6t ten dotyka 1-2% populacji
krajow rozwinietych, przy czym w grupie wiekowej powyzej
75. roku zycia wystepuje u co najmniej 10% populacji, zas
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z prognoz wynika, ze w najblizszych latach HF rozwinie sie
nawet u 20% spoteczenstwa [1]. Szacuje sie, ze w Stanach
Zjednoczonych w latach 2010-2030 czestoS¢ wystepo-
wania wszystkich choréb uktadu sercowo-naczyniowego
zwiekszy sie 0 9,9%, a czestosé wystepowania HF wzroSnie
0 25%, za$ w zwigzku ze stosowaniem coraz bardziej udo-
skonalonych i kompleksowych terapii koszty leczenia tej
grupy chorych do roku 2030 zwiekszg sie az 0 215% [2].
Mimo ze SmiertelnoS¢ z powodu HF nieznacznie sie obni-
Za, to nadal pozostaje wysoka nawet u 40% w pierwszym
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roku od pierwszej hospitalizacji, a u chorych regularnie
i wielokrotnie hospitalizowanych, szczegdlnie w pierwszym
roku od pierwszej hospitalizacji, dotyczy nawet okoto 50%
pacjentow [3].

Niewydolnos¢ serca jest zespotem klinicznym charak-
teryzujgcym sie typowymi objawami podmiotowymi i przed-
miotowymi, pojawiajgcymi sie na skutek zmian fizjologicz-
nych, takich jak na przyktad zaburzenia gospodarki wod-
noelektrolitowej, funkcja skurczowa naczyin krwionosnych,
nadaktywno$¢é mieSnia sercowego. Kluczowym narzedziem
skutecznej kontroli HF jest odpowiednio dobrana farmako-
terapia, cho¢ w wytycznych Europejskiego Towarzystwa Kar-
diologicznego (ESC, European Society of Cardiology) oraz
Amerykanskiego Towarzystwa Kardiologicznego (AHA, Ame-
rican Heart Association) silnie wskazuje sie na koniecznosé
uzupetniania farmakoterapii o niefarmakologiczne strate-
gie terapeutyczne realizowane przy wspétudziale wielo-
dyscyplinarnych zespotow specjalistycznych oraz samych
pacjentow. Strategie terapeutyczne powinny uwzgledniac
monitorowanie stanu zdrowia pacjentéw od chwili wypisa-
nia ze szpitala, edukacje oraz optymalizacje farmakoterapii
zaleznie od objawéw pogteniania sie HF [4].

Samoopieka

Upowszechniony, tradycyjny model opieki zdrowotnej nie
gwarantuje statego nadzoru kazdego pacjenta przez lekarza
czy pielegniarke. Nieustanna opieka i kontrola nie tylko
jest niewykonalna w panstwowej ochronie zdrowia, ale
i zbedna w przypadku interwencji jednorazowych, takich
jak wszczepienie rozrusznika serca, w przypadku ktorego
dtugoterminowo nie kontynuuje sie wspdtpracy z pacjen-
tem, a sam pacjent nie ma wptywu na efektywnos¢ pracy
urzadzenia [5]. W przypadku wiekszoSci pacjentow z HF
inicjacja systematycznej i dtugoterminowej wspotpracy jest
niezbedna, a im bardziej pozostaje Swiadoma, tym korzyst-
niejszy rezultat terapii. Bezdyskusyjnie brak przestrzegania
zalecen terapeutycznych w zakresie stosowania lekéw (ang.
medication adherence) przyczynia sie do progresji choroby.
Dlatego wszelkie zalecenia dotyczace modyfikowalnych
czynnikow ryzyka, takich jak dieta, aktywnosé fizyczna czy
farmakoterapii, powinny by¢ przekazywane na drodze efek-
tywnej, dostosowanej do pacjenta komunikacji, z uwzgled-
nieniem faktu, ze wdrazanie koniecznych zalecen czesto
wiaze sie z dyskomfortem i wymaga wyrzeczen oraz wysitku
pacjenta. Warunkiem wspotpracy jest odpowiednio dobrany
komunikat, zawierajgcy szacunkowe korzysci i ryzyko. Swia-
domi pacjenci, ufajgcy w tres¢ i sens zalecen odno$nie do
postepowania terapeutycznego, moga korzystnie wptywaé
na wtasne samopoczucie i wyniki leczenia [6].

Dlatego tez stosownie zaréwno wzgledem wytycznych
klinicznych, jak i postepu technologicznego Swiatowe sy-
stemy opieki zdrowotnej muszg ewoluowaé w celu utrzy-
mania swej wydolnoSci ekonomicznej i infrastrukturalnej

[7]. Interwencje stuzace utrzymaniu wydolnosci systeméow
opieki zdrowotnej koncentrujg sie na racjonalnym uzyskiwa-
niu oszczedno$ci, miedzy innymi przez zmniejszanie liczby
epizodoéw hospitalizacji, stanowigcych przewazajgca czesé
nakfadéw na opieke pacjentow z HF, wynoszaca nawet oko-
to 70% catkowitych wydatkéw przeznaczanych na leczenie
tego schorzenia [8]. Wiadomo, ze catkowity odsetek hospi-
talizacji i odsetek epizodéw mozliwych do unikniecia jest
wysoki [9, 10]. Poniewaz koszty zwigzane z nawracajgcg
i dtugotrwatg hospitalizacjg w wyniku nasilenia czy zaost-
rzenia przebiegu choroby [10] sa najcze$ciej skutkiem
niedostatecznej Swiadomos$ci i samoopieki pacjentow [11],
to wspbtczesny kierunek rozwoju systemu opieki zdrowot-
nej polega zwiekszaniu zaangazowania pacjenta w proces
leczenia, czyli na odejsciu od tradycyjnego modelu opieki
zdrowotnej, przy biernym udziale chorego w prowadzonym
procesie leczenia (ryc. 1) [12, 13]. Potwierdzono, ze kosz-
ty opieki zdrowotnej pacjentow Swiadomych, wspétzaanga-
zowanych, podejmujgcych samodzielne decyzje dotyczace
kontroli wlasnego stanu zdrowia, sg 0 8-20% nizsze od
kosztow opieki nad pacjentami biernymi [14].
Najczestsze przyczyny hospitalizacji pacjentéw z HF
wynikajg z opdznionej reakcji pacjenta lub jej catkowitego
braku na pogarszajgca sie kontrole przewlektej HF, niskiego
poziomu adherence i braku umiejetnosci samoopieki [15,
16]. Zaostrzenie przebiegu HF i hospitalizacje mozliwe do
unikniecia sg wyraznie powigzane z niepowodzeniem pro-
cesu samoopieki [11] i dlatego zwiekszanie efektywnosci
tego trzonu opieki zdrowotnej ma fundamentaing role w sta-
bilizacji stanu zdrowia, optymalizacji efektow terapii i po-
prawy jakosci zycia pacjentow [17]. Rokowanie HF zalezy
od dwéch czynnikow; pierwszy to zalezny od lekarza prowa-
dzacego dobor farmakoterapii, a drugi, zalezny od pacjenta,
jest oparty na samoopiece, wigczajgc motywacje do prze-
strzegania zalecen diagnostycznych i terapeutycznych [4].
Samoopieka to zespot samodzielnych dziatar Swiadome-
g0 swej choroby pacjenta, samodzielnie inicjowanych w celu
osiggniecia i utrzymania odpowiedniego stanu zdrowia. Sg
to gtéwnie dziatania prewencyjne dotyczgce zdrowego stylu
zycia czy tez udziat w terapii [13]. Op6Znia to rozwdj powi-
ktan choroby oraz umozliwia kontrole i radzenie sobie z po-
jawiajgcymi sie objawami. W ogdlnym zatozeniu samoopie-
ka obejmuje modyfikacje i kontrole takich czynnikéw, jak
czynniki Srodowiskowe, socjoekonomiczne czy samodziel-
ne stosowanie lekow. Ten ostatni element ma szczegdline
znaczenie, zaréwno jesli chodzi o samodzielny wybér, jaki
i sposoéb ich stosowania w odpowiedzialnym i Swiadomym
procesie leczenia. Samoopieka stanowi kontinuum inter-
wencji i S$wiadczen (ryc. 2), na ktére sktadajg sie z jednej
strony szereg dziatah podejmowanych bezposrednio i wy-
tacznie przez pacjenta, z jego petng odpowiedzialnoScia, jak
na przyktad podejmowanie decyzji w zakresie codziennych
aktywnosci, leczenie powszechnie wystepujgcych, w tym se-
zonowych, dolegliwosci, za$ z drugiej strony kompleksowa
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terapia ostrych i przewlektych choréb, prowadzona w petni
w ramach specjalistycznej ochrony zdrowia [18].

Samoopieka w HF stuzy wypracowaniu i zastosowaniu
umiejetnosci dotyczgcych wspomagania niefarmakologicz-
nego i regularnego monitorowania przez pacjenta swoje-
go stanu zdrowia [4]. Jako najwazniejsze elementy kon-
troli wskazuje sie objawy i rozpoznawanie istotnych zmian
w ich nasileniu, a takze umiejetnos¢ podjecia na podsta-
wie samoobserwacji decyzji o konicznosci skontaktowania
sie ze specjalista.

Najwazniejsze dziatania w zakresie samoopieki popra-
wiajace rokowanie HF to pogtebianie wiedzy na temat choro-
by, przestrzeganie zalecen terapeutycznych i dietetycznych,

czynne zaangazowanie w monitorowanie objawow i umiejet-
nosci interpretacji symptomoéw $wiadczacych o pogarsza-
niu sie kontroli HF, umiejetnosci podejmowania dziataf na
wczesnym etapie pogarszania sie stanu zdrowia, regularna
aktywnos¢ fizyczna, kontrola nad uzywkami, terapia choréb
towarzyszacych [16]. Wdrazanie zalecen dietetycznych oraz
monitorowanie parametrow, takich jak cisnienie tetnicze
Czy masa ciata, znaczgca poprawiajg rokowanie [19, 20],
za$ wytrwatoS¢ w samoopiece redukuje liczbe hospitaliza-
cji, ponownych hospitalizacji [21], Smiertelnos¢ [22] oraz
poprawia jako$¢ zycia pacjentow [23].

BodzZcami i warunkami popularyzacji i rozpowszech-
niania sie samoopieki sg wzrost dostepnosci informacji
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medycznej dzieki rozwojowi zrédet internetowych, zwiek-
szenie dostepnosci lekow, zmiany w stylu zycia czy rosnacy
potencjat spoteczny do udziatu w procesie leczenia. Poziom
wyksztatcenia spoteczenstwa stale wzrasta, podobnie jak
poziom Swiadomej samoobserwacji w kontekscie kondycji
zdrowotnej, co facznie skutkuje wiekszym udziatem pacjen-
ta w procesie leczenia. Zakres Swiadomosci zdrowotnej
i umiejetnosci oraz checi pozyskiwania informacji o choro-
bie i jej objawach, ale réwniez ograniczona dostepno$¢ do
lekarzy i przychodni, sg dodatkowymi bodZcami do rozpo-
wszechniania sie samoopieki. Ponadto umozliwia ona pa-
cjentom przejmowanie w pewnym stopniu odpowiedzialnos-
ci za whasne zdrowie, a rzadom, w kontekscie narastaja-
cego przecigzania systemow opieki zdrowotnej, zaréwno
pod wzgledem kosztow, jak i wydolnosci infrastrukturalnej
starzejgcych sie spoteczenstw, modyfikacje mechanizmu
uwalniania zasobdw.

Podstawg wdrazania i realizacji samoopieki jest dosta-
teczny poziom alfabetyzmu zdrowotnego (ang. health lite-
racy), gwarantujgcy tym samym, ze uzyskiwane informacje
i zalecenia terapeutyczne umozliwig podejmowanie $wia-
domych decyzji i dziatan [11]. Kluczowym elementem, nie-
zbednym do zastosowania sie przez pacjenta do zalecen
terapeutycznych, jest ich zrozumienie. Pacjenci z HF na
catym Swiecie majg lub mogg mieé trudnosci z przyswaja-
niem zalecen odnos$nie do stosowanych lekdw, szczegblnie
ztozonych schematéw, oraz wdrazaniem modyfikacji stylu
zycia. Aby skutecznie dostosowac przekazywanie zalecen,
nalezy okreslié: funkcjonalny alfabetyzm zdrowotny, na
ktéry sktadaja sie umiejetnos¢ czytania, pisania i liczenia
na poziomie adekwatnym do potrzeb codziennych sytuacji
zyciowych, motywacje i umiejetnosci pacjentéw do uzyski-
wania dostepu, rozumienia, oceny i stosowania informacji
zdrowotnych w celu podejmowania codziennych decyzji
[24]. OkreSlenie poziomu alfabetyzmu pacjenta umozliwia
tworzenie i w konsekwencji dobor adekwatnych materiatow
informacyjnych, na przyktad ulotek dotgczonych do prepa-
ratéw farmaceutycznych, plakatéw czy kampanii eduka-
cyjnych. Niestety, znaczny odsetek pacjentéw nie rozumie
i w konsekwencji nie przestrzega podstawowych zalecen
w zakresie samoopieki na podstawie przeczytanych infor-
macji, tylko co drugi pacjent prawidtowo odczytuje zalece-
nia, co trzeci natomiast nie rozumie zalecenia o przyjeciu
leku na czczo [24]. Poniewaz udowodniono, ze poziom al-
fabetyzmu zdrowotnego skutkuje wzrostem stopnia prze-
strzegania zalecen, to celem strategicznym stuzby zdrowia
i specjalistow, takich jak lekarze, farmaceuci, pielegniar-
ki czy dietetycy oraz organizacji zajmujacych sie edukacja
i wdrazaniem programéw profilaktycznych, jest poprawa
alfabetyzmu zdrowotnego.

Pacjenci z niskim poziomem alfabetyzmu zdrowotnego
ztrudnoscia przetwarzaja i w konsekwencji przyswajaja in-
formacje dotyczace ich stanu zdrowia, interpretacji objawow
oraz pojmowania ustnych komunikatéw od kardiologa czy

lekarza. Sa tez 1,5 do 3 razy bardziej narazeni na wystapie-
nie zdarzen niepozadanych i dziatar ubocznych [18]. Ana-
liza dotychczas publikowanych wynikéw badan wskazuje,
ze alfabetyzm zdrowotny u 42%hospitalizowanych pacjen-
téw z HF jest na poziomie niewystarczajacym, zas u 19%
— marginalny [25].

Brak elementarnej wiedzy na temat HF oraz samoopieki
jest szeroko rozpowszechnionym zjawiskiem zaréwno wsrod
pacjentéw, jak i ich opiekunéw. W wielu badaniach dowie-
dziono, ze niska zdolno$¢ pacjentéw do zaangazowania sie
w proces samoopieki w HF jest powiazana z og6lnym, ni-
skim poziomem wyksztatcenia i matg wiedzg z zakresu sa-
moopieki. Jako obszary, w ktérych kompetencje pacjentow
okazuja sie niewystarczajace, wskazuje sie ograniczenie
spozycia soli, przestrzeganie zalecen odno$nie do stoso-
wania lekow, kontrole masy ciata oraz aktywnos¢ fizyczna.
Brak wiedzy przyczynia sie do dezorientacji, opdznief w po-
szukiwaniu pomocy, niepewnosci odno$nie do przysztosci,
a takze nieumiejetnosci samodzielnej opieki. Aby zwiekszyé
korzysci z dziatah pacjenta z HF, konieczne jest regularne
badanie poziomu umiejetnoSci rozwigzywania problemow
oraz praktykowania dziatan [26].

Podstawowe bariery w rozumieniu zalecen terapeutycz-
nych to zawity system opieki zdrowotnej, brak poczucia do-
statecznej kompetencji przy podejmowaniu samodzielnych
decyzji odno$nie do leczenia, fachowe stownictwo mate-
riatéw informacyjnych oraz brak umiejetnosci komunikacji
przedstawicieli stuzby zdrowia. Pacjenci wskazujg na brak
doSwiadczenia w samoobserwacji i w podejmowaniu decy-
zji [16]. Oczywistymi ograniczeniami dla zwiekszania udzia-
tu pacjenta w terapii sg uposledzone funkcje poznawcze,
wspotistniejaca depresja, ograniczajgca mozliwosci samo-
motywowania, lek przed samodzielnym podjeciem dziatan
czy brak wsparcia spotecznego [14]. Choroby towarzysza-
ce, szczegblnie u pacjentdw powyzej 73. roku zycia, utrud-
niajg prawidtowg interpretacje i rozroznianie pojawiajacej
sie dusznosci czy zmeczenia. Ponadto HF rzadko wyste-
puje jako jedyny zesp6t kliniczny; zazwyczaj towarzysza jej
inne schorzenia, wptywajac na liczbe objawéw wymaga-
jacych interpretacji. Pacjenci z HF doSwiadczaja Srednio
dziewieciu objawéw [27], mato specyficznych i trudnych
do rozroznienia. Barierg realizacji samoopieki jest rowniez
brak uznania wptywu samoopieki i wspotpracy klinicystow,
ich wytgczne skupienie na celach farmakologicznych [14].
KlinicySci watpia w kompetencje pacjentow, co w efekcie
znacznie zmniejsza odsetek chorych biorgcych aktywny
udziat w procesie leczenia [28].

Edukacja w HF

Poziom wiedzy pacjentéw z HF na temat wtasnego stanu
zdrowia jest niski, co skutkuje wysokim odsetkiem hospi-
talizacji [29]. Wzrost alfabetyzmu zdrowotnego do poziomu
zadowalajacego niesie realne korzysci w postaci istotnego
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Tabela 1. Bariery realizacji samoopieki w niewydolnoSci serca (HF, heart failure) i proponowane strategie i interwencje

Bariera

Zdolnosci funkcjonalne i upo$ledzenie
wzroku, stuchu

Ograniczenie funkcji poznawczych, de-
mencja

Btedne przekonania i brak podstawowej
wiedzy na temat choroby

Niski poziom motywacji i zainteresowania
procesem leczenia

Niska samoocena i brak wiary we wtasne
mozliwosci

Strategia
Ocena stopnia uposledzenia

Dostosowanie materiatéw informacyjnych
oraz stosowanych metod komunikacji

Wykorzystywanie narzedzi i metod do-
stosowanych do pacjenta, komunikacja
oparta na wielokrotnym powtarzaniu
informacji w celu jej utrwalenia, dzielenie
komunikatu na przyswajalne porcje, wia-
czenie bezposSredniego opiekuna pacjen-
ta w proces edukacji

Analiza przyczyny btednych przekonan
i ocena poziomu wiedzy pacjenta na te-
mat choroby

Dostosowywanie do potrzeb

Whnikliwa i konstruktywna edukacja

Materiaty i metody niezawierajace ele-
mentu grozby i kary

Pozytywne motywowanie

Interwencja

Zastosowanie pomocy dydaktycznych w po-
staci ergonomicznych urzadzer mobilnych
z duzymi przyciskami, duzg czcionka, ilu-
stracjami — dostosowanych do pacjentéw
w podesztym wieku

Interaktywne narzedzia edukacyjne
Zwiezte materiaty informacyjne, np. ulotki

Wielokrotne powtarzanie

Podstawowa edukacja w zakresie choroby
i terapii

Ocena potrzeb pacjenta i oczekiwah w za-
Kresie poziomu wiedzy
Opieka holistyczna

Weryfikacja depresji i ostabienia

Wypracowanie pozytywnej wspdtpracy i in-
terakcji z pacjentem

Edukacja z elementami wsparcia spotecz-

Wsparcie

zmniejszenia odsetka hospitalizacji [30]. Edukacja w zakre-
sie wiedzy o HF, jej przebiegu i wptywu niestosowania sie do
zalecen powinna byé wprowadzana w postaci podstawowej
jak najszybciej jest to mozliwe, dopasowana indywidualnie,
zaleznie od fazy akceptacji choroby, zas struktura i porza-
dek przekazywania tresci powinny byé spéjne z planem
opieki. Wyzwaniem dla poprawy kompetencji zdrowotnych
jest dostosowanie materiatow edukacyjnych do okreslonych
grup spotecznych, uwzgledniajac kulture, pteé, wiek oraz
inne indywidualne cechy (tab. 1) [31].

Edukacja z zakresu samoopieki skierowana do 0s6b
z niskim poziomem alfabetyzmu zdrowotnego moze popra-
wiaé efektywnosé samoopieki, zwieksza¢ Swiadomos$é pa-
cjentéw zagrozonych niskg efektywnoscia terapii HF. Rozpo-
wszechnianie samoopieki w HF wymaga przede wszystkim
zwiekszania zaangazowania przedstawicieli ochrony zdro-
wia, uswiadamianie lekarzy w zakresie potencjatu samo-
opieki i sposob6w jej propagowania. Doskonatg strategiag
jest wigczenie w proces opieki przedstawicieli innych zawo-
dow medycznych i tworzenie zespotdw interdyscyplinarnych,
odpowiedzialnych za samoopieke [32] i edukacje [33].

Bezposredni kontakt z pacjentem poza stresogennym
Srodowiskiem klinicznym oraz wspétczesna rewolucja w za-
kresie tradycyjnych obowiazkéw, oraz rewolucja produkcji
lekow stawia farmaceute na idealnej pozycji do edukacji

nego, np. teleporady, wizyty w domu

medycznej i modyfikacji alfabetyzmu zdrowotnego [17]. Far-
maceuta jest jednym z najlepiej przygotowanych przedstawi-
cieli medycznego personelu fachowego do pomocy pacjen-
tom w zrozumieniu procesu leczenia. W klasycznym modelu
opieki zdrowotnej rola farmaceuty koncentruje sie gtéwnie
na zaopatrywaniu pacjenta w leki gotowe i recepturowe.
Jednak w ostatnich dekadach rola ta ewoluuje w kierunku
wzrostu zaangazowania w proces samoopieki.

Rola farmaceuty w procesie samoleczenia to praca
w czterech obszarach: jako komunikatora, jako dostaw-
cy lekéw, jako nadzorcy i propagatora. To farmaceuta ini-
cjuje dialog z pacjentem, weryfikuje objawy i decyduje
o0 koniecznosci skierowania pacjenta do lekarza. Wspie-
ra pacjenta w wyborze lekow, gwarantujac prawidtowe ich
uzycie na podstawie przyjetych zasad wspétpracy z innymi
przedstawicielami ochrony zdrowia. Farmaceuta kliniczny
prowadzi poradnictwo przy wypisaniu ze szpitala, analize
wdrozonej farmakoterapii i edukuje w zakresie nowych
zalecen, za$ na poziomie apteki ogdinodostepnej prowa-
dzi opieke farmaceutyczng, poradnictwo na temat drob-
nych dolegliwosci.

Udziat farmaceuty na wspominanych etapach procesu
leczenia pacjenta z HF skutkuje poprawg stopnia adhe-
rence, ale korzysci te zanikaja po 3 miesigcach od wypi-
sania [34], co wskazuje na konieczno$é systematycznego
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Tabela 2. Przeglad tematyki edukacji w niewydolnosci serca

Poradni- Opisanie objawdw i dolegliwosci
ctwo ogdlne Etiologia
Zasady monitorowania stanu zdrowia
Samodzielna kontrola objawow
Kontrola masy ciata
Przestanki do farmakoterapii
Zalecenia w zakresie stosowania lekow
Prognostyka
Doradztwo Efekty stosowania lekow, objawy niepozadane,
fachowe objawy zatrucia
wzakresie  gp056h przyimowania lekow
farmakote- . . S
rapii Interakcje lekowe (potencjalne i mozliwe do
unikniecia)
Odpowiednie stosowanie diuretykow
Aktywnosé Odpoczynek
fizyczna Systematyczna umiarkowana aktywnosé fi-
zyczna
Uwzglednienie charakteru pracy
Aktywnos$é piciowa
Dieta Ograniczenie spozywania soli
i uzywki

Ograniczenie i kontrola spozycia ptyndw
Unikanie spozycia alkoholu

Rzucenie palenia

Dieta redukujgca mase ciata
Szczepienia  Grypa

Pneumokoki

SARS-CoV-2

Podréze Zalecenia dotyczace podrdzy samolotem

Ryzyko zwigzane z klimatem zwrotnikowym,
duzg wilgotnoscig i wysokg temperaturg
oraz na wysokoSci ponad poziomem morza
0 zmniejszonej zawartosci tlenu w powietrzu

SARS-CoV-2 (severe acute respiratory syndrome coronavirus 2) — koronawirus zespotu ostrej
niewydolnosci oddechowej 2

prowadzenia tych dziatan. Edukacja prowadzona przez far-
maceute (tab. 2) skutkuje zmniejszeniem Smiertelnosci
ogolnej i z powodu HF [35] oraz obniza odsetek ponownych
hospitalizacji [34]. Interwencje farmaceuty majg posred-
ni wymiar ekonomiczny, gdyz eliminacja btedow lekowych
pozwala uniknaé kosztéw z nimi zwigzanych [36]. Pacjen-
ci z HF objeci opiekg farmaceutyczna staja sie bardziej ot-
warci w werbalizowaniu swoich obaw czy watpliwosci, co
pozwala trafniej dobra¢ zakres edukacji i eliminowaé ba-
riery samoopieki [37].

Wiaczenie farmaceuty w realizacje samoopieki niesie
ze sobg korzysci kliniczne, poprawe jakoSci zycia pacjen-
tow, w zakresie zarzadzania opiekg medyczng [38], wzrost

adherence w HF [39], obniza odsetek ponownych hospita-
lizacji w pierwszych 30 dniach od wypisania [35]. Zaanga-
zowanie farmaceuty w proces samoopieki [40] w zakresie
optymalizacji stosowanej farmakoterapii, ujednolicania far-
makoterapii wdrazanej przez r6znych specjalistow i Swiad-
czeniodawcow, uscislanie zalecen odnosnie do stosowania
lekdw, udziat w odpowiednim stosowaniu diuretykéw zalez-
nie od nasilenia objawéw niesie realnie istotne konsekwen-
cje przektadajace sie na efektywnosé prowadzonej terapii
oraz wykorzystywanie zasobow ochrony zdrowia.

Podsumowanie

Samoopieka niesie ze sobg strategicznie istotny poten-
cjat odciazajacy system opieki zdrowotnej w zakresie HF,
pozwalajgc na celowany transfer naktadéw w kierunku
zwiekszania udziatu nowoczesnych i efektywnych terapii,
a tym samym potencjalizacje wydajnosci systemu opieki
zdrowotnej. Propagowanie samoopieki w HF wydaje sie prio-
rytetem strategicznym i wtgczanie samoopieki w rutynowg
opieke medyczng pacjentdw z HF powinno byé réownorzedne
z zaopatrzeniem pacjenta w niezbedne do kontroli tego
zespotu leki. Synergistyczne dziatanie w efekcie przyczynig
sie do obnizenia stopnia ponownych hospitalizacji oraz
poprawy jakosci zycia pacjentéw z HF.
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Abstract

Electrocardiography is one of the basic diagnostic tests performed in hospitalized coronavirus disease 2019 (COVID-19)
patients. Due to its wide availability and low cost, it is useful in the initial evaluation of COVID-19 patients with a history
of cardiovascular disease, and patients with suspected cardiovascular complications in the course of the infection.
Electrocardiographic findings seen in COVID-19 patients may include P wave and atrioventricular conduction abnormali-
ties, QRS complex alterations including their fragmentation, evidence of right ventricular overload, ST-T changes, and
QTc interval prolongation. The most common cardiac arrhythmias are supraventricular arrhythmias, particularly atrial

fibrillation.

Key words: ECG, electrocardiogram, COVID-19, SARS-CoV-2, cardiac arrhythmia

Introduction

Coronavirus disease 2019 (COVID-19) is an infectious
disease caused by severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2), a RNA virus of the betaco-
ronavirus genus. Its reservoir are infected persons, and
its transmission is airborne, mostly by droplets, but likely
also by aerosol and direct contact. The receptor used for
viral entry into the cells is angiotensin converting enzyme
type 2 (ACE2). The incubation period is typically 2 to 14
days but it may be prolonged up to 27 days. Infection may
be asymptomatic or it may manifest with unspecific symp-
toms, such as decreased or elevated body temperature,
fatigue, cough, rhinitis, smell and taste impairment, and
headache. In some cases, pneumonia develops, or even
acute respiratory distress syndrome (ARDS) or sepsis.
Immune system response to viral antigens plays a major
role in the pathomechanism of severe disease forms, with
the release of proinflammatory cytokines and chemokines,
leading to a systemic inflammatory reaction known as
cytokine storm [1].
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Although more severe forms of COVID-19 mostly affect
the respiratory system, cardiovascular complications may
also be important. In addition, patients with a history of
cardiovascular disease are at increased risk of severe dis-
ease course [1, 2]. Cardiovascular complications related to
COVID-19 may be divided into five categories:

— Myocardial damage (related to myocardial ischemia
or myocarditis);

— Cardiac arrhythmia;

— New-onset heart failure or exacerbation of chronic he-
art failure;

— Thromboembolic complications;

— Cardiovascular complications related to COVID-19 the-

rapies [3].

Electrocardiography (ECG) is one of the basic diagnostic
tests performed in hospitalized COVID-19 patients. Due to
its wide availability and low cost, it is useful in the initial
evaluation of COVID-19 patients with a history of cardiova-
scular disease, and patients with suspected cardiovascu-
lar complications in the course of the infection. Since the
beginning of the COVID-19 pandemic, numerous reports
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have been published on ECG changes in infected patients.
These analyses and observations highlight the complexity
and diversity of these changes, indicating a need for furt-
her studies looking for changes specific for COVID-19. Be-
low, we report the types and characteristics of ECG chan-
ges reported by different authors.

P wave changes and atrioventricular
conduction disturbances

P waves should be evaluated when analysing an ECG in
a patient with COVID-19.

Yenercag et al. [4] evaluated P wave changes in 140 pa-
tients with newly diagnosed SARS-CoV-2, comparing their
results to a gender- and age-matched control group. In the
study group, an increased P wave dispersion was found that
correlated with serum C-reactive protein (CRP) level. During
further follow-up with the mean duration of 14 days, new-
-onset atrial fibrillation was noted in 13 (9.3%) of patients
infected with SARS-CoV-2. Eleven patients in the latter sub-
group required admission to an intensive care unit (ICU) [4].

Amaratunga et al. [5] reported a series of 4 patients
with no history of bradyarrhythmia admitted to an inten-
sive care unit, in whom transient sinus bradycardia with
the minimal heart rate of 42-49 beats per minute (bpm)
was observed during the hospitalization. Their heart rate
on admission ranged from 66 to 88 bpm [5]. Babapoor-
Farrokhran et al. [6] reported two female patients with CO-
VID-19. One of them was a 69-year-old woman with a history
of hypertension and diabetes type 2, in whom sinus rhythm
with the rate of 78 bpm was noted in an ECG recorded on
admission but transient 2:1 second degree atrioventricu-
lar block with the QRS rate of 40 bpm was observed during
the hospitalization. The patient reported no symptoms as-
sociated with conduction disturbances. The other patient
was an 89-year-old woman with a history of hypertension
in whom sinus rhythm with the rate of 85 bpm and the
evidence of left ventricular hypertrophy were noted in the
baseline ECG. On the eight day of hospital stay, pauses up
to 5.3 seconds due to sinus arrest were recorded during
ECG monitoring. Over the next days, shorter pauses up to
2-3 seconds were observed, with their complete resolution
by the tenth day of hospital stay [6].

QRS complex changes

Bertini et al. [7] analysed ECGs recorded on admission in
431 critically ill COVID-19 patients (hospitalization resulting
in death or a need for mechanical ventilation). Changes
suggesting an acute right ventricular pressure overload
(RVPO) were noted in 130 (30%) patients, including the
S1Q3T3 patternin 43 (10%) patients, incomplete right bun-
dle branch block (iRBBB) in 38 (9%) patients, and complete
right bundle branch block (RBBB) in 49 (11%) patients [7].

In their study, Abrams et al. [8] included 133 patients
with confirmed SARS-CoV-2 infection who died during the
hospitalization. The most common changes noted in ECG
on admission included cardiac axis deviation (25.8%) and
RBBB (11.9%). Death due to cardiac arrhythmia occurred
in 11 (8.3%) cases, and left bundle branch block (LBBB)
and prolongation of corrected QT (QTc) interval were more
frequently noted in baseline ECGs in this patient group [8].

Yildirim et al. [9] analysed ECGs in patients with con-
firmed SARS-CoV-2 for the presence of fragmented QRS
(fQRS). The study included 114 patients. ECG showed fQRS
in 42 (36.8%) patients, and this group was characterized
by a significantly longer duration of hospital stay, higher
rate of admission to an intensive care unit, and higher all-
-cause and cardiovascular mortality. Longer QRS duration
correlated with the length of hospital stay and showed an
association with the need for admission to an intensive
care unit, and all-cause and cardiovascular mortality [9].

ST-T changes

Li et al. [10] evaluated 135 hospitalized patients at the
mean age of 64 years. The most commonly noted ECG
abnormalities were ST-T changes, present in 40% of pa-
tients. Of all patients included in the analysis, 23 (17.0%)
required admission to an intensive care unit. Significantly
more common ECG findings in this group included ST-T
changes, pathological Q wave, and QTc interval prolon-
gation. A follow-up ECG during the hospitalization was
recorded in 27 patients and new abnormalities were
identified in 17 of them. Statistical analysis showed that
ST-T changes in the admission ECG and a history of car-
diovascular disease were associated with a significantly
higher risk of admission to an ICU [10]. Angeli et al. [11]
also noted frequent ST-T changes in COVID-19 patients. In
their study, ST-T changes were present in the admission
ECG in 30% of patients.

Wang et al. [12] analysed the characteristics of COV-
ID-19 patients in relation to the clinical course of the dis-
ease. The study included 319 patients. Of these, 97 pa-
tients were critically ill, and the disease was severe in
222 patients. Among critically ill patients, ST-T changes,
sinus tachycardia, atrial fibrillation, and atrial tachycardia
were significantly more common compared to the patients
with severe disease. Elevated troponin | and N-terminal pro-
B-type natriuretic peptide (NT-proBNP) levels were indepen-
dent predictors of ST-T changes in ECG [12, 13].

QTc interval changes

QTc interval prolongation has been frequently reported in
COVID-19. Its occurrence has been noted in the previously
cited study by Li et al. [10]. Chen et al. [14] analysed the
clinical course of the disease in 63 hospitalized patients

36 www.journals.viamedica.pl/folia_cardiologica



Patryk Siedlecki, Matgorzata Kurpesa, Electrocardiographic changes in patients with COVID-19

with a confirmed SARS-CoV-2 infection. Tests performed
during the hospitalization included a standard 12-lead ECG
and serum markers of myocardial damage (high-sensitivity
troponin I, myoglobin, and creatine kinase isoform MB [CK-
-MBY]). The patients were divided into groups with or without
evidence of myocardial damage depending on whether an
elevated serum level of at least one of the above biomar-
kers was identified. Overall, evidence of myocardial damage
was found in 23 patients and this group was characterized
by an increased mortality, and higher rates of QTc interval
prolongation and T wave changes on ECG. In addition, QTc
interval duration was found to be an independent predictor
of myocardial damage, and the presence of T wave changes
was an independent predictor of mortality [14].

Oztiirk et al. [15] compared ECG parameters in 51 hos-
pitalized COVID-19 patients and 40 age- and gender-
matched controls. A significantly higher mean QTc interval
duration was found in COVID-19 patients (410.8 + 24.3 ms
vs. 394.6 £ 20.3 ms, p < 0.001) [15].

QTc interval changes in COVID-19 patients should be
always interpreted in the context of medications taken by
the patients. In the study by van den Broek et al. [16], ECG
changes were analysed in 95 patients receiving chloroquine
for COVID-19. ECG was recorded at baseline and during
treatment. Statistical analysis showed that the mean QTc
interval prolongation was 35 ms. During the therapy, QTc in-
terval increased to above 500 msin 22 (23%) patients [16].

Previous therapeutic uses of chloroquine have included
the treatment of malaria, systemic lupus erythematosus
and rheumatoid arthritis. An anti-inflammatory effect and
an in vitro antiviral effect have been noted among its key
mechanisms of action. Use of chloroquine for the treat-
ment of COVID-19 has been enthusiastically welcomed,
with promising early reports of the treatment results. How-
ever, further studies did not confirm the expected benefits
of chloroquine [17, 18].

Cardiac arrhythmia

Bhatla et al. [19] evaluated the incidence of cardiac
arrhythmia in hospitalized COVID-19 patients. The study
included 700 patients at the mean age of 50 + 18 years.
Admission to an intensive care unit was required in 11% of
these patients. Over the course of the hospitalization, 53
episodes of new-onset arrhythmia were recorded, include
25 episodes of atrial fibrillation and 10 episodes on non-
-sustained ventricular tachycardia. In addition, 9 cardiac
arrest events occurred, including 6 episodes of pulseless
electrical activity, 2 episodes of asystole, and 1 episode of
torsade de pointes. In statistical analysis, admission to an
intensive care unit was associated with the occurrence of
atrial fibrillation and non-sustained ventricular tachycardia
episodes [19].

The analysis in a multicentre study by Coromilas et al.
[20]included 4526 hospitalized patients with a confirmed
SARS-CoV-2 infection. During the hospitalization, new-on-
set arrhythmia occurred in 827 patients. The mean age
of this subgroup was 71.1 + 14.1 years, higher compared
to the mean age of the overall study population (62.8 +
+ 17.0 years). A history of cardiovascular disease was
relatively frequent in this subgroup, with hypertension in
69%, heart failure in 30%, and coronary artery disease in
24%. Most patients with episode of arrhythmia during the
hospitalization had no previous history of cardiac arrhyth-
mia. In statistical analysis, episode of arrhythmia was as-
sociated with a significantly increased mortality rate. Of
all patients with new-onset arrhythmia, 43% required me-
chanical ventilation, and only 51% survived until the hos-
pital discharge. The most commonly recorded type of ar-
rhythmia was atrial arrhythmia (81.8%), mainly atrial fibril-
lation and flutter. The incidence of ventricular arrhythmia
was 21%, most commonly ventricular tachycardia (both
sustained and non-sustained) and ventricular fibrillation
[20]. In the study by Gopinathannair et al. [21] among hos-
pitalized COVID-19 patients, the incidence of atrial fibrilla-
tion was 21%, of atrial flutter 5.4%, and of atrial tachycar-
dia 5.7%. Ventricular arrhythmias were less common: the
rates were 5.3% for monomorphic premature beats, 3.5%
for polymorphic premature beats, 6.3% for non-sustained
ventricular tachycardia, 3.8% for sustained monomorphic
ventricular tachycardia, 3.5% for polymorphic ventricular
tachycardia/torsade de pointes, and 4.8% for ventricular
fibrillation [21].

Changes in ECG related
to pulmonary embolism

Pulmonary embolism is a major complication of COVID-19,
particularly in severely ill patients. Postulated mechanisms
of an increased risk of venous thrombosis in COVID-19
include an increased activity of angiotensin Il and related
clotting system and platelet activation, cytokine-mediated
activation of the clotting cascade, and a potential effect
of the viral infection itself leading to local inflammation
and focal thrombosis. Regarding the ECG findings in the
acute phase of the disease, sinus tachycardia and atrial
fibrillation with rapid ventricular response, as well as the
evidence of right ventricular overload have been commonly
reported. Other reported findings include negative T waves
in the anterior wall leads and RBBB.

Kho et al. [22] reported a series of 15 pulmonary em-
bolism cases in COVID-19 patients. Sinus tachycardia de-
veloped in 7 (47%) patients, and the evidence of right
ventricular overload was present in 5 (33%) patients. The
S1Q3T3 pattern on ECG was identified in only one patient
[23, 24].
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Table 1. Most common electrocardiogram changes in patients with coronavirus disease 2019

P wave and AV conduction

QRS complexes

Changes in the repolarization

Cardiac arrhythmia

disturbances

Increased P wave dispersion Evidence of RVPO
Sinus bradycardia Intraventricular conduction
disturbances

AV block QRS complex fragmentation

AV — atrioventricular; RVPO — right ventricular pressure overload

Summary

Electrocardiographic findings seen in COVID-19 patients
may include P wave and atrioventricular conduction
abnormalities, QRS complex alterations including their
fragmentation, evidence of right ventricular overload, ST-T
changes, and QTc interval prolongation (Table 1). The most
common cardiac arrhythmias are supraventricular arrhyth-
mias, particularly atrial fibrillation. These results are consi-
stent with the authors’ own observations. In our material,
atrial fibrillation/flutter was present in 26% of patients,
atrioventricular block in 13% of patients, intraventricular
conduction disturbances in 26% of patients, ST-T changes
in 48% of patients, and QTc interval prolongation in 46% of
patients. Of note, none of the above changes are specific
for SARS-CoV-2 infection, and precise determination of
their prognostic value would require more studies to be
performed in adequately large patient samples.
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Streszczenie

Elektrokardiografia jest jednym z podstawowych badan wykonywanych u pacjentéw hospitalizowanych z powodu choroby
koronawirusowej 2019 (COVID-19, coronavirus disease 2019). Duza dostepnosS¢ oraz niski koszt wykonania badania
sprawiaja, ze jest uzyteczne we wstepnej ocenie zakazonych pacjentow z chorobami uktadu krazenia w wywiadzie, jak
rowniez chorych z podejrzeniem wystapienia powiktan sercowo-naczyniowych w przebiegu zakazenia. Zmiany w elektro-
kardiogramie (EKG) obserwowane u chorych na COVID-19 moga dotyczyé réznych elementow krzywej EKG: od zaburzen
dotyczacych zatamka P oraz przewodzenia przedsionkowo-komorowego, poprzez zmiany zespotow QRS obejmuijgce ich
fragmentacje oraz cechy przecigzenia prawej komory serca, zmiany ST-T, az do wydtuzenia odstepu QTc. WSréd zaburzen
rytmu serca najczesciej stwierdza sie arytmie nadkomorowe, zwtaszcza migotanie przedsionkéw.

Stowa kluczowe: EKG, elektrokardiogram, COVID-19, SARS-CoV-2, zaburzenia rytmu serca

Wstep

Choroba koronawirusowa 2019 (COVID-19, coronavirus
disease 2019) to choroba zakazna, ktorej czynnikiem
etiologicznym jest koronawirus zespotu ostrej niewydol-
nos$ci oddechowej 2 (SARS-CoV-2, severe acute respi-
ratory syndrome coronavirus 2) — wirus RNA, nalezacy
do beta-koronawiruséw. Jego rezerwuarem sa zakazone
osoby, natomiast jest przenoszony drogg wziewng, gtbwnie
kropelkowa, ale prawdopodobnie réwniez powietrzng oraz
kontaktowa. Receptorem wykorzystywanym przez wirusa
w celu wnikniecia do komérki jest konwertaza angiotensyny
typu 2 (ACE2, angiotensin-converting enzyme 2). Okres
inkubacji wynosi od 2 do 14 dni, jednak moze by¢ wydtu-
zony nawet do 27 dni. Przebieg kliniczny zakazenia moze
by¢ bezobjawowy, moga rowniez wystepowaé nieswoiste
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objawy, miedzy innymi obnizona lub podwyzszona tempe-
ratura ciata, ostabienie, kaszel, niezyt nosa, zaburzenia
wechu i smaku, bél glowy. W niektérych przypadkach
dochodzi do rozwoju zapalenia ptuc, a nawet zespotu
ostrej niewydolnosci oddechowej (ARDS, acute respira-
tory distress syndrome) lub sepsy. W ciezkich postaciach
choroby w patomechanizmie wazng role odgrywa reakcja
uktadu immunologicznego na antygeny wirusa. Dochodzi
do uwolnienia cytokin prozapalnych i chemokin, co daje
obraz ogblnoustrojowej reakcji zapalnej, tak zwanej burzy
cytokinowej [1].

Chociaz ciezsze postacie COVID-19 dotyczag gtownie
uktadu oddechowego, to istotne sg réwniez powiktania
ze strony uktadu krazenia. Ponadto pacjenci z chorobami
uktadu sercowo-naczyniowego w wywiadzie sg narazeni na
zwiekszone ryzyko ciezkiego przebiegu zakazenia [1, 2].

Adres do korespondencji: lek. Patryk Siedlecki, Katedra i | Klinika Kardiologii, Uniwersytet Medyczny w todzi, Wojewddzki Specjalistyczny Szpital
im. dra W. Bieganskiego, ul. Kniaziewicza 1/5, 91-347 £6dz, tel. +48 42 251 62 16, e-mail: patricks7@wp.pl
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Powiktania sercowo-naczyniowe zwigzane z COVID-19 moz-

na podzieli¢ na 5 kategorii:

— uszkodzenie miesnia sercowego (zwigzane z niedo-
krwieniem lub zapaleniem mie$nia sercowego);

— zaburzenia rytmu serca;

— nowo rozpoznana niewydolno$é serca lub zaostrzenie
przewlekitej niewydolnosci serca;

— powikfania zakrzepowo-zatorowe;

— powikfania sercowo-naczyniowe zwigzane ze stosowa-

nym leczeniem [3].

Elektrokardiografia (EKG) jest jednym z podstawowych
badan wykonywanych u hospitalizowanych pacjentoéw z CO-
VID-19. Wysoka dostepno$¢ badania oraz niski koszt jego
wykonania sprawiaja, ze jest uzyteczne we wstepnej ocenie
zakazonych pacjentow z chorobami uktadu krgzenia w wy-
wiadzie, jak rowniez chorych z podejrzeniem wystgpienia
powiktan sercowo-naczyniowych w przebiegu zakazenia.
0d poczatku pandemii COVID-19 opublikowano wiele do-
niesien dotyczacych zmian w EKG u zakazonych pacjentow.
W przeprowadzonych analizach i obserwacjach podkresla
sie ztozonosS¢ i roznorodnosé tych zmian, co wskazuje na
konieczno$¢ przeprowadzenia wielu badan w celu poszu-
kiwania zmian specyficznych dla COVID-19. Ponizej przed-
stawiono rodzaj i charakterystyke zaobserwowanych przez
wielu autoréw zmian.

Zmiany zatamka P oraz zaburzenia
przewodzenia przedsionkowo-komorowego

Analizujac zapis EKG pacjenta z COVID-19, warto zwrécié
uwage na zatamki P.

Yenergag i wsp. [4] oceniali zmiany zatamka P w zapisie
EKG u 140 pacjentow ze Swiezo rozpoznanym zakazeniem
SARS-CoV-2, a uzyskane rezultaty poréwnywali z wynikami
uzyskanymi w dopasowanej wedtug ptci i wieku grupie kon-
trolnej. W grupie badanej zaobserwowano zwiekszong dys-
persje zatamka P, ktorej warto$¢ korelowata ze stezeniam
biatka C-reaktywnego (CRP, C-reactive protein) w surowi-
cy. W dalszej obserwacji o srednim czasie trwania 14 dni
u 13 (9,3%) pacjentéw zakazonych SARS-CoV-2 stwierdzo-
no migotanie przedsionkdw rozpoznane po raz pierwszy.
Jedenastu chorych z tej podgrupy wymagato leczenia na
oddziale intensywnej terapii (OIT) [4].

Amaratunga i wsp. [5] opisali serie przypadkéw 4 pa-
cjentéw przyjetych na OIT, u ktérych w trakcie hospitaliza-
cji obserwowano przemijajgce okresy bradykardii zatoko-
wej z minimalng czestotliwoScig rytmu serca w zakresie
42-49/min. Czestotliwo$é rytmu serca przy przyjeciu wy-
nosita od 66/min do 88/min. U zadnego z pacjentéw nie
stwierdzono w wywiadzie wczeSniejszych (przed przyjeciem
do szpitala) epizodéw bradyarytmii [5]. Babapoor-Farrok-
hran i wsp. [6] opisali dwie pacjentki z COVID-19. Pierwsza

z nich to 69-letnia kobieta z nadciSnieniem tetniczym i cuk-
rzyca typu 2 w wywiadzie, u ktérej w zapisie EKG przy przy-
jeciu zarejestrowano rytm zatokowy o czestotliwosci 78/
min. W trakcie hospitalizacji obserwowano przemijajacy
blok przedsionkowo-komorowy Il stopnia 2:1 z czestotli-
woscig zespotdw QRS 40/min. Pacjentka nie zgtaszata
objawow zwigzanych z zaburzeniami przewodzenia. Drugi
z opisanych przypadkow dotyczyt 83-letniej pacjentki z nad-
ci$nieniem tetniczym w wywiadzie, u ktorej w wyjsciowym
zapisie EKG odnotowano rytm zatokowy o czestotliwosci
85/min oraz cechy przerostu lewej komory. W 6smym dniu
hospitalizacji w monitorowaniu EKG rejestrowano pauzy do
5,3 s powstate w mechanizmie zahamowan zatokowych.
W kolejnych dniach obserwowano stopniowe ustepowanie
zaburzeh z pauzami do 2-3 s, natomiast dziesigtego dnia
hospitalizacji powyzsze zmiany ustgpity catkowicie.

Zmiany dotyczace zespotow QRS

Bertini i wsp. [7] analizowali zapisy EKG wykonane
przy przyjeciu u 431 pacjentéw z COVID-19 w stanie
krytycznym (hospitalizacja zakonczona zgonem lub
konieczno$¢ zastosowania wentylacji mechanicznej).
U 130 (30%) pacjentow stwierdzono zmiany sugerujgce
ostre przecigzenie ciSnieniowe prawej komory: 43 (10%)
przypadki obecnosci zespotu S1Q3T3, 38 (9%) przypadkow
niepetnego bloku prawej odnogi peczka Hisa (iRBBB,
incomplete right bundle branch block) oraz 49 (11%)
przypadkéw bloku prawej odnogi peczka Hisa (RBBB, right
bundle branch block) [7].

Abrams i wsp. [8] do swojego badania wigczyli 133 pa-
cjentéw z potwierdzonym zakazeniem SARS-CoV-2, ktorych
hospitalizacja zakonczyta sie zgonem. Najczesciej stwier-
dzane zaburzenia w EKG przy przyjeciu obejmowaty mie-
dzy innymi: odchylenia osi elektrycznej serca (25,8%) oraz
RBBB (11,9%). Zgon z powodu zaburzeh rytmu serca wy-
stapit w 11 (8,3%) przypadkach — w tej grupie pacjentow
w wyjSciowym zapisie EKG czeSciej obserwowano blok le-
wej odnogi peczka Hisa (LBBB, left bundle branch block)
oraz wydtuzony odstep QTc [8].

Yildirim i wsp. [9] analizowali zapisy EKG pacjentow
z potwierdzonym zakazeniem SARS-CoV-2 pod katem
fragmentacji zespotow QRS (fQRS, fragmented QRS).
Do badania wtgczono 114 chorych. W EKG u 42 (36,8%)
pacjentow stwierdzono fQRS — w tej grupie czas hospi-
talizacji byt istotnie dtuzszy, czestos¢ hospitalizacji na
OIT wieksza, a SmiertelnoS¢ z jakiejkolwiek przyczyny
oraz z przyczyn sercowo-naczyniowych wyzsza. Dituzszy
czas trwania zespotdow QRS korelowat z czasem trwania
hospitalizacji, ponadto byt zwigzany z koniecznoscig hospi-
talizacji na OIT oraz Smiertelnoscia z jakiejkolwiek przyczy-
ny oraz z przyczyn sercowo-naczyniowych [9].
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Zmiany odcinka ST oraz zatamka T

Li i wsp. [10] wigczyli do analizy 135 hospitalizowanych
pacjentéw w Srednim wieku 64 lat. Zmiany ST-T byty
najczesciej stwierdzanymi zaburzeniami w EKG i wyste-
powaty u 40% chorych. Sposréd wszystkich pacjentow
poddanych analizie 23 (17%) wymagato leczenia w OIT.
W tej grupie istotnie czesciej wystepowaty zmiany ST-T,
patologiczne zatamki Q, jak rowniez wydtuzenie odstepu
QTc. Dwudziestu siedmiu chorym wykonano kontrolng
rejestracje EKG w trakcie hospitalizacji i u 17 z nich
stwierdzono obecno$¢ nowych odchylen. W analizie sta-
tystycznej zmiany ST-T w EKG przy przyjeciu oraz choroby
ukfadu sercowo-naczyniowego w wywiadzie byty zwigzane
z istotnie wyzszym ryzykiem konieczno$ci leczenia w ra-
mach OIT [10]. Réwniez Angeli i wsp. [11] obserwowali
czeste wystepowanie zmian ST-T u chorych z COVID-19.
W wykonanym przy przyjeciu EKG zmiany ST-T wystepowaty
u 30% obserwowanych pacjentow.

Wang i wsp. [12] analizowali parametry pacjentéw z CO-
VID-19 w odniesieniu do przebiegu klinicznego choroby. Do
badania wiaczono 319 chorych. Krytyczny przebieg choroby
wystapit u 97 pacjentéw, natomiast ciezki — u 222. Wsréd
pacjentéw z krytycznym przebiegiem zakazenia zmiany ST-T,
tachykardie zatokowa, migotanie przedsionkow oraz cze-
stoskurcz przedsionkowy obserwowano istotnie czesciej niz
w grupie z ciezkim przebiegiem zakazenia. Podwyzszone
stezenia troponiny | oraz N-koficowego fragmentu propep-
tydu natriuretycznego typu B w badaniach laboratoryjnych
stanowit niezalezny czynnik ryzyka obecnosci zmian ST-T
w EKG [12, 13].

Zmiany odstepu QTc

Wydtuzenie odstepu QTc jest zjawiskiem czesto opisywanym
w przebiegu COVID-19. Na jego wystepowanie zwrocono
uwage we wspomnianej wczesniej pracy Li i wsp. [10]
Natomiast Chen i wsp. [14] analizowali przebieg kliniczny
63 hospitalizowanych pacjentow z potwierdzonym zaka-
zeniem SARS-CoV-2. W trakcie hospitalizacji wykonano
miedzy innymi standardowe 12-odprowadzeniowe badanie
EKG oraz oznaczenia stezenia markeréw uszkodzenia
miokardium w surowicy (troponiny | za pomocg testu o wy-
sokiej czutosci oraz mioglobiny, izoformy sercowej kinazy
kreatynowej). Pacjentéw podzielono na grupy z cechami
i bez cech uszkodzenia mieSnia sercowego w zaleznosci od
tego, czy stwierdzono podwyzszone stezenie w surowicy co
najmniej jednego z powyzszych biomarkeréw. Dwudziestu
trzech chorych miato cechy uszkodzenia migeSnia serco-
wego. W tej grupie obserwowano wigkszg Smiertelnosé,
natomiast w zapisie EKG czeSciej stwierdzano wydtuzenie
odstepu QTc oraz zmiany zatamka T. Ponadto czas trwania
odstepu QTc byt niezaleznym wskaZnikiem uszkodzenia

miesnia sercowego, natomiast obecnos¢ zmian zatamka T
stanowita niezalezny predyktor zgonu [14].

Oztiirk i wsp. [15] poréwnywali parametry EKG 51 ho-
spitalizowanych pacjentéw z COVID-19 z 40 dopasowanymi
wzgledem wieku i ptci uczestnikami stanowigcymi grupe
kontrolna. W grupie chorych z COVID-19 stwierdzono istot-
nie wyzszg Srednig warto$é odstepu QTc (410,8 + 24,3 ms
vs. 394,6 + 20,3 ms; p < 0,001) [15].

Zmiany odstepu QTc u pacjentéw z COVID-19 nalezy za-
wsze interpretowag, biorac pod uwage przyjmowane przez
pacjenta leki. W badaniu van den Broek i wsp. [16] anali-
zowano zmiany w EKG u 95 pacjentéw leczonych chloro-
ching w ramach terapii COVID-19. Rejestracje EKG wyko-
nywano przed rozpoczeciem leczenia oraz w jego trakcie.
W wyniku analizy statystycznej stwierdzono $rednie wydtu-
zenie odstepu QTc 0 35 ms. W trakcie terapii u 22 (23%)
pacjentéw nastapito wydtuzenie odstepu QTc do wartosci
przekraczajgcych 500 ms [16].

Chlorochina byta dotychczas stosowana miedzy in-
nymi w leczeniu malarii, tocznia rumieniowatego ukta-
dowego oraz reumatoidalnego zapalenia stawow. Wérod
kluczowych mechanizméw jej dziatania wskazywano efekt
przeciwzapalny oraz przeciwwirusowy w badaniach in vitro.
Poczatkowo jej zastosowanie w leczeniu COVID-19 wzbu-
dzito entuzjazm, a wstepne doniesienia o wynikach terapii
byty obiecujace. Jednak w kolejnych badaniach nie potwier-
dzono spodziewanych korzysci z jej stosowania [17, 18].

Zaburzenia rytmu serca

Bhatla i wsp. [19] oceniali czestoS¢ wystepowania zaburzen
rytmu serca u hospitalizowanych pacjentéw z COVID-19. Do
badania wtgczyli 700 chorych w Srednim wieku 50 + 18 lat.
Leczenia na OIT wymagato 11% chorych z tej grupy. W trak-
cie hospitalizacji zarejestrowano 53 epizody nowych zabu-
rzef rytmu, w tym 25 epizodéw migotania przedsionkow
oraz 10 epizoddw nieutrwalonego czestoskurczu komorowe-
go. Ponadto wystapito 9 przypadkéw naglego zatrzymania
krazenia: 6 z nich w mechanizmie aktywnosci elektrycznej
bez tetna (PEA, pulseless electrical activity), 2 przypadki
asystolii oraz 1 przypadek torsade de pointes. W analizie
statystycznej przyjecie na OIT byto zwigzane z epizodem
migotania przedsionkéw oraz nieutrwalonego czestoskur-
czu komorowego [19].

W wieloosrodkowym badaniu Coromilas i wsp. [20]
do analizy wtgczono 4526 hospitalizowanych pacjentow
z potwierdzonym zakazeniem SARS-CoV-2. Podczas po-
bytu w szpitalu nowe zaburzenia rytmu serca pojawity sie
u 827 chorych. Srednia wieku wynosita 71,1 + 14,1 roku
i byta wyzsza niz Srednia wieku catej badanej populacji
(62,8 + 17,0). DoS¢ czesto w tej podgrupie wystepowa-
ty choroby uktadu sercowo-naczyniowego: nadcisnienie
tetnicze u 69%, niewydolnosé serca u 30% oraz choroba
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Tabela 1. Najczesciej spotykane zmiany w elektrokardiogramie u pacjentéw z chorobg koronawirusowg 2019

Zatamek P i zaburzenia przewo- Zespoty QRS
dzenia AV
Zwiekszona dyspersja zatamka P Cechy RVPO

Bradykardia zatokowa
komorowego

Blok przedsionkowo-komorowy Fragmentacja zespotéw QRS

Zaburzenia przewodzenia $réd-

Zmiany okresu repolaryzacji Zaburzenia rytmu

Zmiany ST-T Migotanie i trzepotanie
przedsionkow
Wydtuzenie odstepu QTc Komorowe zaburzenia

rytmu

AV (atrioventricular) — przedsionkowo-komorowe; RVPO (right ventricular pressure overload) — przeciazenie ciSnieniowe prawej komory

wiencowa u 24%. U wiekszosci pacjentow, u ktorych w trak-
cie hospitalizacji wystapita arytmia, nie stwierdzono wczes-
niejszego wywiadu zaburzen rytmu serca. W analizie staty-
stycznej wystapienie zaburzen rytmu byto zwigzane z istot-
nym wzrostem SmiertelnoSci. Wentylacji mechanicznej
wymagato 43% pacjentéw z nowa arytmia, za$ tylko 51%
przezyto do czasu wypisania ze szpitala. WSrdd zaburzen
rytmu najczesciej rejestrowano arytmie przedsionkowe
(81,8%), w tym gtéwnie migotanie i trzepotanie przedsion-
kow. Czestosé wystepowania komorowych zaburzer rytmu
serca wynosita 21%. NajczesSciej obserwowano czestoskur-
cze komorowe (utrwalone i nieutrwalone) oraz migotanie
komér [20]. W badaniu Gopinathannair i wsp. [21] wérod
hospitalizowanych pacjentéw z COVID-19 czestosé migota-
nia przedsionkéw wynosita 21%, trzepotania przedsionkow
5,4%, natomiast czestoskurczu przedsionkowego 5,7%.
Arytmie komorowe wystepowaty rzadziej: 5,3% przypad-
kéw stanowity monomorficzne pobudzenia przedwczesne;
3,5% polimorficzne pobudzenia przedwczesne; 6,3% nie-
utrwalone czestoskurcze komorowe; 3,8% utrwalone mo-
nomorficzne czestoskurcze komorowe; 3,5% polimorficzne
czestoskurcze komorowe/torsade de pointes; natomiast
4,8% migotanie komér [21].

Zmiany w EKG zwigzane
z zatorowoscia ptucna

ZatorowoS¢ ptucna jest jednym z powazniejszych powiktan
w przebiegu COVID-19, zwtaszcza wsrdd pacjentow w ciez-
kim stanie. Proponowane w piSmiennictwie mechanizmy
prowadzgce do zwiekszonej tendencji do zakrzepicy zylnej
w COVID-19 to miedzy innymi zwiekszona aktywnos¢ an-
giotensyny |l i zwigzana z nig aktywacja uktadu krzepniecia
krwi oraz funkcji ptytek krwi, aktywacja kaskady krzepniecia
za posrednictwem cytokin, jak rowniez potencjalny efekt sa-
mej infekcji wirusowej prowadzacy do miejscowego procesu
zapalnego i ogniskowej zakrzepicy. Jesli chodzi o obraz EKG,
to w ostrej fazie choroby opisywano czeste wystepowanie
tachykardii zatokowej oraz migotania przedsionkéw z szyb-
ka odpowiedzig rytmu komér, jak rowniez cech przecigzenia
prawej komory. Obserwowano réwniez ujemne zatamki T
w odprowadzeniach znad Sciany przedniej oraz RBBB.

Kho i wsp. [22] opisali serie 15 przypadkow zatorowosci
ptucnej u chorych na COVID-19. Tachykardia zatokowa wy-
stapita u 7 (47%) pacjentoéw, natomiast zmiany sugerujace
przecigzenie prawej komory u 5 (33%) chorych. Tylko u jed-
nego pacjenta w EKG byt obecny zespdt S1Q3T3 [23, 24].

Podsumowanie

Zmiany w EKG obserwowane u chorych na COVID-19
mogg dotyczyé réznych elementéw krzywej EKG: od
zaburzen dotyczacych zatamka P oraz przewodzenia
przedsionkowo-komorowego, poprzez zmiany zespotow
QRS obejmujace ich fragmentacje oraz cechy prze-
cigzenia prawej komory serca, zmiany ST-T, az do wy-
dtuzenia odstepu QTc (tab. 1). WSrdd zaburzef rytmu
serca najczesciej stwierdza sie arytmie nadkomorowe,
zwtaszcza migotanie przedsionkéw. Powyzsze wyniki sg
zgodne z obserwacjami uzyskanymi na podstawie ma-
teriatu wtasnego autoréw niniejszej pracy. Migotanie/
/trzepotanie przedsionkoéw wystepowato u 26% pacjen-
téw, blok przedsionkowo-komorowy u 13%, zaburzenia
przewodzenia Srodkomorowego u 26%, zmiany ST-T
u 48%, natomiast wydtuzenie odstepu QTc u 46%. Nalezy
jednak pamietaé¢, ze zadne z powyzszych zmian nie sa
swoiste dla zakazenia SARS-CoV-2, a jednoznaczne okre-
Slenie ich wartoSci prognostycznej wymaga przeprowa-
dzenia wiekszej liczby badan rekrutujgcych dostatecznie
duze liczebnosci pacjentow.
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Atrioesophageal fistula: clinical status and past medical
history as the key to proper radiological assessment

Przetoka przedsionkowo-przetykowa — stan kliniczny oraz historia choroby
jako klucz do postawienia rozpoznania w badaniu obrazowym

Weronika Pleban-Stachera, Zbigniew Grad

Imaging Diagnostics Department, Miedzylesie Specialist Hospital, Warsaw, Poland

Abstract

Atrioesophageal fistula is an extremely rare, but a life-threatening complication of percutaneous ablation. With an
increasing prevalence of atrial fibrillation and an increasing number of percutaneous ablation procedures following it,
awareness of catheter ablation complications and their detection should be raised.

A 69-year-old male, with a history of atrial fibrillation was admitted with a suspicion of a stroke. The patient was tre-
ated with percutaneous ablation 27 days earlier in a different hospital. On admission, in addition to the neurological
symptoms, moderately increased inflammatory markers and a low-grade fever were found. During the hospitalisation,
a prompt inflammatory markers elevation was observed and the patient’s condition had gradually worsened. Sepsis
was diagnosed and a broad-spectrum antibiotic therapy was administered. On the 6" day of hospitalisation the pa-
tient went into cardiac arrest. Cardiopulmonary resuscitation was successful and return of spontaneous circulation
occurred. An electrocardiogram showed changes typical for ST elevation myocardial infarction. An emergent coronary
angiogram showed no significant stenosis in any of the coronary arteries. In a follow-up, brain non-enhanced brain
computed tomography (NECT) air emboli were detected. A chest NECT was performed and revealed free gas within the
left atrium and in the pericardial cavity, which in juxtaposition with the patient’s medical history suggested presence of
an atrioesophageal fistula. Despite all taken measures, the patient died. An autopsy confirmed atrioesophageal fistula
connecting oesophagus with left atrium.

The purpose of this case is to raise awareness of percutaneous ablation complications among both clinicians and ra-
diologists. It emphasizes how crucial precise clinical data and imaging exams are in diagnosing atrioesophageal fistula.

Key words: atrioesophageal fistula, percutaneous ablation, cerebral air embolism, atrial fibrillation, stroke
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Introduction entails a greater chance of encountering CA complications
in daily practice. The overall complication rate for CA is

Atrial fibrillation (AF) is the most common sustained cardiac estimated up to 14% [2].

arrhythmia. Its prevalence is increasing [1], therefore the Atrioesophageal fistula (AEF) is an extremely rare, but

number of catheter ablation (CA) procedures is rising. This life-threatening complication of CA. In most reported cases
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Figure 1. Initial brain computed tomography (CT) showed subtle
loss of grey-white matter differentiation in the right frontal lobe
(arrow)

symptoms of AEF’s presence occur with a delay after CA
and present as an unspecific combination of clinical fea-
tures, making AEF a diagnostic challenge.

Case report

A 69-year-old male, with a history of AF, treated with riva-
roxaban and multiple CA procedures, was admitted with

left-sided hemiparesis and mixed non-fluent aphasia. The
patient underwent the last CA by pulmonary vein isolation
procedure 27 days prior in a different hospital.

On admission the following were found: low-grade
fever of 37.4°C, elevated inflammatory markers — whi-
te blood cell 10.2 G/L (n = 4.0-10.0), C-reactive protein
(CRP) 20.7 mg/L (n < 5.0). Chest X-ray showed no signifi-
cant abnormalities.

Non-enhanced brain computed tomography (NECT) de-
monstrated subtle loss of grey-white matter differentiation
in the right frontal lobe — a suspicion of an early ischemic
stroke was raised (Figure 1).

Several hours after the admission the patient’s con-
dition worsened and rapid elevation of inflammatory mar-
kers was observed — white blood cell to 24.6 G/L, CRP
48.5 mg/L. Empirical antibiotic therapy was administered.
Polymerase chain reaction tests ruled out influenza, coro-
navirus disease 2019 (COVID-19), and respiratory syncy-
tial virus infections.

In the blood culture test Streptococcus mitis, an oral
colonizer was detected and infective endocarditis was sus-
pected. A transthoracic echocardiogram did not reveal any
vegetations on valves.

Despite the broad-spectrum antibiotic therapy, further
increase of inflammatory markers was observed, CRP va-
lue 144.6 mg/L, procalcitonin level 47.705 ng/mL indica-
ting a high chance of severe sepsis.

Chest computed tomography (CT) showed pulmonary
consolidations, bilateral pleural effusion, cardiomegaly, and
pulmonary interstitial oedema. No embolic occlusion of the
pulmonary arteries was detected (Figure 2).

Figure 2A. Chest computed tomography (CT) with motion artifacts showed bilateral pleural effusion and pulmonary consolidations; B. CT
pulmonary angiography in maximum intensity projection (MIP) excluded embolic occlusion of the pulmonary arteries
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Figure 3A, B. Coronary angiography. No abnormalities on the left and right coronary artery angiography

The patient remained in a severe condition, on the
6" day went into cardiac arrest. Cardiopulmonary resuscita-
tion was successful. An electrocardiogram showed changes
typical for ST-elevation myocardial infarction. An emergent
coronary angiogram showed no significant stenosis in any
of the coronary arteries (Figure 3).

Afollow-up brain NECT revealed hyperdense focal are-
as containing air densities, consistent with either intrac-
ranial haemorrhages or contrast extravasation after the
coronarography. More areas were matching acute infarcts
with mild right hemisphere oedema and hyperdense ma-
terial involving its sulci that could correspond with suba-
rachnoid haemorrhage or contrast staining after the an-
giography. These findings could have been caused by the
introduction of air during the coronarography or a cardio-
pulmonary resuscitation (CPR) injury, therefore requiring
chest imaging. Chest NECT showed no signs of injuries,
but revealed gas within the left atrium and in pericardial
cavity (Figure 4).

Based on the patient’s medical history, air presence in
the pericardium and left atrium AEF was suspected.

The patient remained in severe condition. Despite all
taken measures, the patient died. An autopsy confirmed
AEF connecting oesophagus with left atrium.

Discussion

Identification of air bubble in an imaging exam requires
a close correlation between acquired images and clinical

data. In the presented case air embolism differential
diagnosis began with detecting air in a brain NECT. Gi-
ven the history of CPR and coronarography preceding
the brain CT, a likely cause of cerebral air embolism was
either a CPR injury where positive pressure manoeuvres
ruptured small pulmonary arteries or an introduction of
air during cardiac catheterisation [3, 4]. Since air emboli
occurred within less than a month of CA procedure AEF
should also be included in the differential diagnosis.
Even though AEFs are an extremely rare complication of
CA, with a frequency rate of less than 0.1% [5], they are
reported to be the second most frequent cause of death
associated with CA of AF. Mortality rate is between 55%
and 71% [6, 7].

Typical, but unspecific symptoms of AEF include neu-
rological, cardiac, gastroenterological disorders and signs
of infection. The most common symptoms are neurologi-
cal ones and fever, occurring with respectively 72% and
73% rates [6]. AEF signs usually occur after a patient is
discharged from a hospital, thus it is easily overlooked. In
most cases, including this one, symptoms of AEF occur at
2-4 weeks after the procedure [5].

Chest CT is suggested to be the method of choice in
diagnosing AEF. It can present air within heart chambers,
pericardium, or mediastinum, as well as abnormalities in
the left atrium such as thrombi or esophageal changes. If
the initial chest CT is insufficient a repeat chest CT is sug-
gested. In the presented case only the second thoracic CT
revealed free air.
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Figure 4.A, B. A follow-up non-contrast brain computed tomography (CT) performed right after the coronarography: multiple cerebral and
cerebellar air emboli (red arrows), hyperdense material in sulci of the right parietal lobe (arrowhead), focal hyperdense areas containing
small air densities (circles); C, D. Non-contrast chest CT showed gas densities in the left atrium (red arrow) and pericardial cavity (yellow
arrowhead) suggesting atrioesophageal fistula atrioesophageal fistula (AEF) presence

Conclusions Conflict of interest

The purpose of this case is to raise awareness of percuta- The authors declare no conflicts of interest.
neous ablation complications among both clinicians and

radiologists. It emphasizes how crucial precise clinical data Funding
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Streszczenie

Przetoka przedsionkowo-przetykowa jest wyjgtkowo rzadkim, ale stanowiacym zagrozenie zycia powiktaniem po za-
biegu ablacji przezskornej. W zwigzku z rosnaca czestosciag wystepowania migotania przedsionkéw, a co za tym
idzie zwiekszajaca sie liczba wykonywanych zabiegow ablacji przezskornej, powinna réwniez wzrastaé Swiadomosé
wystepujacych powiktan po tym zabiegu oraz metod ich rozpoznawania.

Pacjent w wieku 69 lat z migotaniem przedsionkow w wywiadzie zostat przyjety do szpitala z powodu podejrzenia udaru
modzgu. Pacjent 27 dni wczesniej przebyt zabieg ablacji przezskornej. Przy przyjeciu stwierdzono réwniez umiarkowanie
podwyzszone laboratoryjne wskazniki stanu zapalnego oraz stan podgorgczkowy. W trakcie hospitalizacji zaobser-
wowano gwattowne narastanie wyktadnikow stanu zapalnego oraz stopniowe pogarszanie sie ogdlnego stanu chorego.
Rozpoznano sepse i wiaczono szerokospektralng antybiotykoterapie. Szostego dnia hospitalizacji doszto do zatrzymania
krazenia. Rozpoczeto resuscytacje krazeniowo-oddechowa, ktora przywrocita spontaniczne krazenie. W wykonanym
badaniu elektrokardiograficznym zaobserwowano cechy zawatu serca z uniesieniem odcinka ST. Pilna koronarografia
nie wykazata jednak zmian w naczyniach wiencowych. Wykonano kontrolne badanie tomografii komputerowej (CT) gtowy
bez podania Srodka kontrastowego, ktore wykazato obecnos¢ zatorow powietrznych. Badanie CT klatki piersiowej bez
podania Srodka kontrastowego ujawnito obecnos¢ wolnego gazu w lewym przedsionku oraz osierdziu, co w zestawieniu
z wywiadem chorobowym pacjenta wskazato na mozliwg obecnosé przetoki przedsionkowo-przetykowej. Mimo wszyst-
kich staran pacjent zmart. W badaniu autopsyjnym potwierdzono obecnosé przetoki przedsionkowo-przetykowej miedzy
lewym przedsionkiem a przetykiem.

Celem przedstawienia tego opisu przypadku byto pogtebieine wiedzy o powiktaniach po zabiegu przezskornej ablacji,
zaréwno wsrod klinicystow, jak i radiologow. Wskazuje on, jak wazna jest rola danych klinicznych oraz badan obrazowych
W rozpoznaniu przetoki przedsionkowo-przetykowej.
Stowa kluczowe: przetoka przedsionkowo-przetykowa, ablacja przezskorna, mézgowy zator powietrzny, migotanie
przedsionkow, udar mozgu

Folia Cardiologica 2022; 17, 1: 45-49
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Left lung hypoplasia and arrhythmia: a rare case

Hipoplazja lewego ptuca i niemiarowos¢ — rzadki przypadek

Muammer Karakayali @ Timor Omar ®

Kars Harakani State Hospital, Department of Cardiology, Kars, Turkey

Abstract

Pulmonary hypoplasia is a rare congenital disorder. Respiratory and circulatory systems sustain a closely correlated
function, and if the function of one is impaired, the other will inescapably be affected. We presented a unilateral lung
hypoplasia case that manifested a cardiological disorder (ventricular arrhythmia) rather than a respiratory-related
symptom. We highly recommend that such patients should be followed-up by a cardiologist beside a pulmonologist.

Key words: lung hypoplasia, arrhythmia, echocardiography, congenital lung disorder

Introduction

Pulmonary hypoplasia, which is the result of insult to the
embryo during the 4" to 5" week of intrauterine life, is
a rare congenital disorder. Incidence of this entity ranges
from 1-2/10,000 live births [1]. Both genders are affected
almost equally. Usually, it is unilateral and is characterized
by a decrease in the number or size of the airways, vessels,
and alveoli resulting in a small fibrotic and nonfunctio-
ning lung. Also, pulmonary artery and vein atresia could
accompany, sometimes [2]. Computed tomography (CT) is
a favourable tool for diagnosis [3].

Respiratory and circulatory systems sustain a closely
correlated function. If one develops a pathology, the other
will inevitably be affected. Here we describe a unilateral
lung hypoplasia case that showed ventricular arrhythmia.

Case presentation

A 49-year-old female patient, who had no known his-
tory of chronic disease, presented to the cardiology

Folia Cardiologica 2022; 17, 1: 50-53

outpatient clinic with an occasional palpitation. Her
initial vital findings were as follows; blood pressure,
122/76 mm Hg; heart rate, 85/minute; body tempera-
ture, 36.5°C; saturation, 98%. On physical examination,
left-sided lung did not attend to inspirium, auscultation
sounds of his left lung could not have been detected, and
obvious left-sided dullness was located on percussion.
12-lead electrocardiogram (ECG) showed sinus rhythm
and two ventricular extra beats with a rate of 85 beats/
/minute (Figure 1). According to laboratory parameters,
biochemistry, haematology and thyroid function tests
were within the normal range but total cholesterol was
250 mg/dL (reference range < 200 mg/dL). Transthoracic
echocardiography (TTE) revealed dilatation in right heart
chambers (right ventricle; 4.6 cm, right atrium; 4.5 cm),
a thin and aneurysmatic interatrial septum, elevated
pulmonary arterial systolic pressure (40 mm Hg), and
that the anatomical position of the heart was shifted
to the left (Figure 2A, B, C). A contrast-enhanced thorax
CT angiography was performed to reveal detailed ana-
tomy and clarify the diagnosis. The CT demonstrated
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Figure 2. Transthoracic echocardiography; parasternal long axis: A. Right heart chambers were dilated. The interatrial septum was thin and
aneurysmatic; B. Puimonary arterial systolic pressure (PASP): 40 mm Hg; C. The left pulmonary vein and arteries could not have been seen;
LA — left atrium; LV — left ventricle; RA — right atrium; RV — right ventricle

a hypoplastic left lung and a shifted mediastinum to the
left side. Additionally, hypertrophy and emphysema were
observed in the right lung, and the right lung upper lobe
extended to the left lung side (Figure 3A, B, C). A 24-hour
ambulatory rhythm Holter showed a total of 15,000 extra
ventricular beats. A 50 mg metoprolol pill once a day was
started and the patient was referred to the chest disease
clinic for follow-up.

Discussion

Lung malformations, which are the results of insult to
the embryo during the 4" to 5" week of intrauterine life,
are very rare to occur with varying degrees of severity
and with an incidence as low as 1-2/10,000-12,000
births [2, 3]. Boyden categorized them as pulmonary
agenesis, aplasia, and hypoplasia[4]. Hypoplasia, which
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Figure 3. Contrast-enhanced thorax computed tomography: A. The patient’s left lung was hypoplasic, mediastinum shifted to the left;
B. Hypertrophy findings and areas of emphysema were observed in the right lung; C. Upper lobe of right lung extended and located to the
upper part of the left-sided lung space

is the subject of the current article, generally appear to be
unilateral [5]. Our case showed left-sided lung hypoplasia.

Although the certain cause is not entirely understood,
deficiency of some elements, such as thyroid transcription
factor-1, hepatocyte nuclear factors, epidermal growth fac-
tor, and its mitogen-activated protein kinase receptor, are
presumed hypotheses. Besides that small fetal thoracic vo-
lume, prolonged oligohydramnios, early rupture of memb-
ranes, congenital heart diseases, and trisomies 13, 18, and
21 may play role in the development of this entity [6, 7].

Considering the literature, a small number of left lung
hypoplasia cases have been reported, so far. Here, we pre-
sent a left lung hypoplasia patient who developed cardiac
arrhythmia. It is the first case in the literature that presen-
ted to the cardiology clinic with an occasional palpitation
rather than pulmonary insufficiency symptoms and that
diagnosed incidentally by a cardiologist.

Usually, pulmonary hypoplasia cases presented with re-
current chest infections or symptoms of cardiopulmonary
insufficiency [4]. In our case, dissimilarly, there was no re-
spiratory complaint. ECG showed two and 24-hour ambula-
tory rhythm Holter showed a significant number of ventricu-
lar extra beats. In this case, it is a question point whether
the ventricular extra beats were a result of lung hypoplasia
or completely coincidental. Even though it is hard to link
arrhythmia to lung malformation, we presume it was due
to elevated pulmonary artery systolic pressure and right
ventricular enlargement which was a result of left lung hy-
poplasia. After all, it should de be kept in mind that such
patients could have a cardiological complaint and disorder.
These patients should be followed up by a cardiologist be-
sides a pulmonologist to prevent future possible cardiolo-
gical complications.

To associate arrhythmia with lung malformations further
studies and similar case examples are needed in this field.

Limitation

Due to the transposition of the heart, it was hard to reveal
appropriate echocardiographical views, especially the
apical four-champer view.

Conclusion

Lung hypoplasia cases could manifest with a cardiological
sign. Respiratory and circulatory systems sustain a closely
correlated function, and if the function of one is impaired,
the other will inescapably be affected. Therefore, such
patients should be followed-up by a cardiologist beside
a pulmonologist.
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Streszczenie

Hipoplazja ptuca jest wada wrodzong. Uktady oddechowy i krwionoSny petnig SciSle skorelowane funkcje; jezeli funk-
cjonowanie jednego z tych uktadow jest zaburzone, to ma to wptyw na drugi uktad. W pracy przedstawiono przypadek
jednostronnej hipoplazji ptuca, ktéra przejawia sie zaburzeniami kardiologicznymi (arytmia komorowa), a nie objawami
zwigzanymi z uktadem oddechowym. Zalecamy, aby tacy pacjenci byli monitorowani zaréwno przez kardiologa, jak

i pulmonologa.

Stowa kluczowe: hipoplazja ptuca, niemiarowos¢, echokardiografia, wrodzona wada ptuc
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Abstract

Both the ongoing severe acute respiratory syndrome-related coronavirus 2 pandemic and increasing number of survivors
after coronavirus disease 2019 (COVID-19) state new challenges. One of them is proper assessment after infection in
order to safe return to professional, physical and social activity and avoidance of undiagnosed, potentially life-threating
complications. Significant element is a choice of diagnostic methods for evaluation of the parenchymal changes within
the lungs. Despite high resolution computed tomography is still a gold standard, the use of lung ultrasonography is still
increasing. It is a complementary diagnostic method which might be performed simultaneously with echocardiography.
We present the proposition of use lung ultrasound in a 34-year-old patient, elite athletes- trainer after COVID-19, who

developed parenchymal lung changes and recovered from them in a short time interval.

Key words: lung ultrasonography, COVID-19, post-COVID complications, sports medicine

Case report

A 34-year-old physically active male coach of competitive
athletes was admitted to the hospital for evaluation after
coronavirus disease 2019 (COVID-19) disease.

Medical history of the patient in question during CO-
VID-19 infection: muscle and joint pain, weakness, fever,
cough (> 14 days), dyspnoea, reduced saturation to 90%,
chest tightness. The patient was treated on an outpatient
basis and took antipyretics.

He was assessed on day 23 after a positive poly-
merase chain reaction (PCR) test — good overall clinical
condition, without dyspnoea or stenocardia. Vital signs
were normal, electrocardiogram (ECG) revealed sinus bra-
dycardia with a heart rate of 52/min, ECG recording was
normal for a physically active person. Laboratory tests

Folia Cardiologica 2022; 17, 1: 54-57

revealed leukopenia — 3.75 thousand/ul (neutrophil count
in blood smear: 1.51 thousand/ul), increased activity of
both alanine transaminase (ALT) — 199 U/I and aspar-
tate transaminase (AST) — 60 U/I, elevated ferritin levels
— 361.1 ng/mL; elevated levels of N-terminal pro-B-type
natriuretic peptide (NT-proBNP), D-dimers and high-sen-
sitivity cardiac troponin; the results of C-reactive protein
(CRP) and other tests were normal. The patient’s serum
had anti- severe acute respiratory syndrome-related co-
ronavirus 2 (anti-SARS CoV-2) antibodies, IgM 29.68 S/C
(positive values for > 1.4 S/C), and IgG 8.20 S/C (posi-
tive values for > 1 S/C). The echocardiogram revealed
normal geometry and proportion of cardiac chambers,
normal systolic and diastolic function of both ventricles,
normal valvular apparatus, a trace of pericardial fluid.
In the 24-hour Holter monitoring, the mean heart rate
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Figure 1. The chest imaging performed on day 23 after a positive polymerase chain reaction (PCR) test result, using different modalities:
A-C. The high-resolution computed tomography (HRCT) of the chest revealed bilateral diffuse areas of ground glass opacities, occupying
approximately 30% of the lung parenchyma; D-M. Lung ultrasound (LUS) found 1) changes in pleural line: irregularities (E, H, I, L, M) and
interruption of continuity (L, M), 2) small subpleural consolidations accompanied by C lines (E, G, 1-K), 3) A-line artifacts (F)

was 66/min, minimum 44/min, maximum 120/min. No
arrhythmia was recorded.

Lung ultrasound (LUS) revealed several abnormalities
in most areas of the lungs. These abnormalities included
1) pleural line irregularity and interruption of continuity,
2) multiple, small, subpleural inflammatory consolidations
accompanied by C lines (Figure 1).

The high-resolution computed tomography (HRCT) re-
vealed areas of ground glass opacities, occupying approx.
30% of the lung parenchyma. Moreover, there was a 3 mm
nodule in the right lung apex and small adhesions in both
lung apices above the diaphragm. In addition, the presence
of pericardial fluid (up to 20 mm) was proved, which corre-
sponded to the echocardiographic picture.

Because of abnormalities found in laboratory tests and
imaging tests, a well-balanced lifestyle, breathing exerci-
ses, and self-monitoring were recommended.

The patient was reevaluated after less than 11 weeks.
Laboratory tests revealed mild leukopenia (3.88 thousand/
/uL) with normal smear; significant reduction in the activity
of aminotransferases (ALT 67 U/L, AST 24 U/L); normalisa-
tion of ferritin levels, without abnormalities in other tests.

Positive I1gM (4.72 S/C) and IgG (7.32 S/C) antibody titers
were preserved. Echocardiography (echocardiogram) did
not reveal the previously present pericardial fluid.

LUS revealed significant regression of previously found
lesions — the predominance of A-line artifacts indicating
normal lung aeration, which corresponded to the follow-up
HRCT — areas of ground glass opacities were found only in
a small area of the right lung lower lobe (Figure 2).

To complete the evaluation, an exercise test was per-
formed according to the Bruce protocol — the test was
completed when the maximum heart rate was reached at
a load of 16.5 metabolic equivalents (METs) and fatigue
was 9/10 points on the modified Borg scale, which proved
very good exercise tolerance.

The patient returned to full work capacity and physi-
cal activity.

Discussion

Another challenge posed by the SARS-CoV-2 pandemic is
to make recovery, i.e. return to work capacity and physical
activity, safe.
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Figure 2. The chest imaging performed on day 99 after a positive polymerase chain reaction (PCR) test result, using different modalities:
A-C. The high-resolution computed tomography (HRCT) of the chest revealed significant regression of lesions compared to the previous exa-
minations: lung parenchyma without significant consolidations; D-M. Lung ultrasound (LUS) revealed significant regression of lesions. The
following abnormalities were found: 1) A-line artifacts (D, G, H, I-K), 2) irregularity of the pleural line (E, F, L, M) and its small defects (E, F),
3) small subpleural consolidations accompanied by C lines (F, L, M)

In athletes, the assessment of the cardiovascular
system is particularly crucial for early diagnosis of life-
-threatening complications (pulmonary embolism, acute
coronary syndromes, arrhythmias, myocarditis, pericardi-
tis or heart failure) [1]. Cardiological assessment methods
can be found in the literature in the form of return to play
protocols [2]. Although they differ slightly, each method
recommends a cardiological assessment in symptomatic
patients before their return to intensive training; proce-
dures depend on the duration and severity of symptoms.
American guidelines recommend laboratory tests includ-
ing troponin testing, electrocardiogram, and echocardio-
gram; depending on obtained results, other tests such
as cardiac magnetic resonance (CMR) should be consid-
ered. In other protocols, there are suggestions for per-
forming 24-hour Holter monitoring and exercise tests, in-
cluding spiroergometry. In view of the fact that there are
no standardised guidelines, individual decisions are of
great importance.

In the reported case, several cardiological examinations
(laboratory tests, echocardiography, Holter monitoring,

exercise tests) were performed, in which no significant ab-
normalities were found.

Concerns about the development of pulmonary fibro-
sis as a residual form of interstitial lesions are reflected in
the experience of previous epidemics caused by coronavi-
ruses such as severe acute respiratory syndrome (SARS)
and Midle East respiratory syndrome (MERS) [3]. There are
data that HRCT lesions that are typical of COVID-19 disease
(ground glass opacities, cobblestone pattern, inflammatory
consolidations, streaky subpleural lesions) persist in up to
77% of individuals at 2 months and in 63% at 3 months
after the infection [4].

The accessibility of COVID-19-specific lesions for ul-
trasound, lack of exposure to ionizing radiation, relatively
high sensitivity, reproducibility, the possibility of performing
point-of-care examinations, and rapid learning curve have
contributed to a significantly increased interest in LUS [5].
From a cardiological point of view, an additional advantage
is the possibility of a rapid screening assessment of the
lung parenchyma during echocardiography. This method for
the assessment of active COVID-19 in hospitalised patients
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has been well established in the literature [6]. There are
promising results regarding the use of LUS in the assess-
ment of lesion evolution for the diagnosis of interstitial lung
disease (ILD) and other complications - according to some
authors, LUS should be the first-line test [5].

Typical ultrasound changes in COVID-19 disease include
irregular and/or interrupted pleural line, B-line artifacts,
and inflammatory consolidations (smaller, subpleural con-
solidations accompanied by C lines, or larger, lobular con-
solidations). During the recovery phase, there is a gradual
regression of the above-mentioned abnormalities, as dem-
onstrated by an increase in the number of areas with A-line
artifacts that reflect a properly aerated lung parenchyma
[5], which was proved in the reported case.

Conclusions

The assessment of patients after COVID-19 is reasonable
because of the risk of complications involving various
organs and systems. Cardiac screening can be performed
using available return to play protocols. Both HRCT and
LUS are appropriate methods to assess the evolution of
interstitial lesions after COVID-19.
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Streszczenie

Zaréwno trwajgca pandemia wywotana SARS CoV-2 (severe acute respiratory syndrome coronavirus 2), jak i zwiekszaja-
ca sie liczba ozdrowiencow po przebytej chorobie koronawirusowej 2019 (COVID-19, coronavirus disease 2019) stawia
przed pracownikami ochrony zdrowia nowe wyzwania. Jednym z nich jest zaplanowanie oceny pacjentéw po przebytym
zakazeniu w celu bezpiecznego powrotu do aktywnosci zawodowej, fizycznej i spotecznej oraz unikniecia niezdiagnozo-
wanych, potencjalnie zagrazajacych zyciu powiktan. Istotnym elementem tej oceny jest dob6r metod obrazowania ewo-
lucji zmian Srédmiazszowych ptuc. Choé ,ztotym standardem” pozostaje badanie tomografii komputerowej klatki piersio-
wej wysokiej rozdzielczosci, to zwieksza sie zainteresowanie badaniem ultrasonograficznym ptuc, ktére moze stanowic
jej wartosciowe uzupetnienie i jest coraz chetniej wykonywane przy okazji badania echokardiograficznego. W publikacii
zaprezentowano propozycje wykorzystania tej metody diagnostycznej u 34-letniego pacjenta, trenera sportowcow na
poziomie wyczynowym, po przebytym objawowym COVID-19, u ktorego istotne klinicznie zmiany Srodmigzszowe wycofaty
sie catkowicie w stosunkowo krotkim czasie.

Stowa kluczowe: ultrasonografia ptuc, COVID-19, powiktania pocovidowe, medycyna sportowa
Folia Cardiologica 2022; 17, 1: 58-61

Opis przypadku

Aktywny fizycznie 34-letni mezczyzna, uprawiajacy sporty
wyczynowe zostat przyjety do szpitala w celu oceny po
przebytej chorobie koronawirusowej 2019 (COVID-19,
coronavirus disease 2019).

W wywiadzie odnotowano: w czasie infekcji — bole
miesni i stawow, ostabienie, goraczka, kaszel (> 14 dni),
duszno$é, spadki saturacji do 90%, béle uciskowe w klat-
ce piersiowej. Pacjent byt leczony ambulatoryjnie, stosowat
leki przeciwgoraczkowe.

Oceniony w 23. dobie od uzyskania dodatniego wyni-
ku testu polimerazy reakcji taricuchowej (PCR, polymerase
chain reaction): klinicznie w stanie ogblnym dobrym, bez
dusznosci i stenokardii. Parametry zyciowe w normie, w ba-
daniu elektrokardiograficznym (EKG) bradykardia zatokowa
52/min, zapis w normie dla osoby aktywnej fizycznie. W ba-
daniach laboratoryjnych: leukopenia — 3,75 tys/ul (w roz-
mazie liczba neutrofili 1,51 tys/ul), podwyzszona aktywnosé
aminotransferazy alaninowej (ALT, alanine aminotransfe-
rase) — 199 j./| oraz asparaginianowej (AST, aspartate
aminotransferase) — 60 j./I, zwiekszone stezenie ferrytyny
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Rycina 1. Obrazowanie klatki piersiowej w 23. dobie od dodatniego testu polimerazy reakcji taficuchowej (PCR, polymerase chain reaction)
za pomoca réznych modalnosci: A-C. Tomografia komputerowa klatki piersiowej wysokiej rozdzielczoSci. Widoczne obustronnie rozsiane ob-
szary matowej szyby zajmujace okoto 30% migzszu ptuc; D-M. Badanie ultrasonograficzne ptuc. Widoczne: 1) zmiany w zakresie linii optuc-
nej: nieregularno$ci (E, G-I, L, M) oraz ubytki ciggtosci (L, M), 2) drobne podoptucnowe konsolidacje z towarzyszacymi liniami C (E, G, 1-K),
3) artefakty linii A (F)

— 361,1 ng/ml; stezenia N-koAcowego fragmentu propep-
tydu natriuretycznego typu B (NT-proBNP, N-terminal pro-
-B-type natriuretic peptide), D-dimerdw, wysokoczutej tro-
poniny sercowej, biatka C-reaktywnego oraz innych badan
w normie. W surowicy pacjenta byly obecne przeciwciata
anty-SARS-CoV-2 (severe acute respiratory syndrome co-
ronavirus 2) w klasie IgM 29,68 S/C (wartosci pozytywne
dla > 1,4 S/C) oraz IgG 8,20 S/C (wartosci pozytywne dla
> 1 S/C). W badaniu echokardiograficznym serca: prawid-
towa geometria oraz proporcja jam serca, wtasciwe funkcje
skurczowa i rozkurczowa obu komor, prawidtowy aparat za-
stawkowy, obecny Slad ptynu w osierdziu. W 24-godzinnym
zapisie EKG metoda Holtera Srednia czestoS¢ rytmu serca
66/min, minimalna 44/min, maksymalna 120/min, nie
zarejestrowano arytmii.

W badaniu ultrasonograficznym ptuc (LUS, lung ultraso-
und) w wiekszosci obszaréw uwidoczniono wiele nieprawid-
towosci. Byly to: 1) nieregularnosé linii optucnej oraz ubytki
ciagtosci; 2) liczne, niewielkie, podoptucnowe konsolidacje
zapalne z towarzyszacymi liniami C (ryc. 1).

W badaniu tomografii komputerowej wysokiej roz-
dzielczosSci (HRCT, high resolution computed tomography)

stwierdzono obszary matowej szyby, zajmujgce okoto 30%
miazszu ptucnego. Ponadto uwidoczniono guzek o Sredni-
cy 3 mm w szczycie ptuca prawego oraz niewielkie zrosty
obustronnie w szczytach ptuc i nadprzeponowo. Dodatkowo
potwierdzono obecno$é ptynu w osierdziu (do 10 mm), co
korespondowato z obrazem echokardiograficznym.

Ze wzgledu na nieprawidtowosci w badaniach labora-
toryjnych i obrazowych zalecono oszczedzajacy tryb zycia,
¢wiczenia oddechowe oraz samoobserwacje.

Pacjent zostat ponownie oceniony po niespetna 11 ty-
godniach. W badaniach laboratoryjnych wykazano niewiel-
kiego stopnia leukopenie (3,88 tys/ul) przy prawidtowym
rozmazie, ponadto stwierdzono istotne zmniejszenie aktyw-
nosci aminotransferaz (ALT 67 j./I, AST 24 j./1), normaliza-
cje stezenia ferrytyny, bez odchyleA w innych badaniach.
Utrzymywato sie dodatnie miano przeciwciat IgM (4,72 S/C)
i1gG (7,32 S/C). W badaniu echokardiograficznym nie uwi-
doczniono obecnego wczesniej ptynu w osierdziu.

W LUS stwierdzono istotng regresje widocznych wczes-
niej zmian —dominowaty artefakty linii A Swiadczace o pra-
widtowym upowietrznieniu ptuc, co korespondowato z obra-
zem uzyskanym w kontrolnej HRCT — obszary matowej szyby
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Rycina 2. Obrazowanie klatki piersiowej w 99. dobie od dodatniego testu polimerazy reakcji tancuchowej (PCR, polymerase chain reaction)
za pomoca réznych modalnosci; A-C. Tomografia komputerowa klatki piersiowej wysokiej rozdzielczoSci. Znaczna regresja zmian w poréw-
naniu z wezesniejszym badaniem: migzsz ptucny bez istotnych zageszczen; D-M. Badanie ultrasonograficzne ptuc: znaczna regresja zmian.
Widoczne: 1) artefakty linii A (D, G-K), 2) nieregularno$¢ linii optucnej (E, F ,L, M) oraz jej niewielkie ubytki (E, F), 3) drobne podoptucnowe
konsolidacje z towarzyszacymi liniami C (F, L, M)

byty widoczne jedynie na niewielkim obszarze w ptacie dol-
nym prawego ptuca (ryc. 2).

W celu uzupetnienia diagnostyki wykonano test wy-
sitkowy wedtug protokotu Bruce’a — badanie zakonczo-
no po osiggnieciu tetna maksymalnego przy obciazeniu
16,5 ekwiwalentu metabolicznego (MET, metabolic equiva-
lent) i zmeczeniu 9/10 pkt. w zmodyfikowanej skali Borga,
co potwierdzito bardzo dobrg tolerancje wysitku.

Pacjent powrécit do petnej sprawnosci zawodowej oraz
aktywnosci fizyczne;j.

Dyskusja

Kolejnym wyzwaniem, ktére przed pracownikami ochrony
zdrowia stawia pandemia SARS CoV-2 (severe acute respi-
ratory syndrome coronavirus 2), jest zapewnienie bezpie-
czenstwa rekonwalescencji — powrotu do pracy zawodowej
oraz aktywnosci fizyczne;.

U sportowcow szczegbling role odgrywa ocena uktadu
krazenia, ktéra pozwala na wczesne rozpoznanie groznych
dla zycia powiktan (zatorowosci ptucnej, ostrych zespotow

wieficowych, arytmii, zapalenia miesnia sercowego, zapale-
nia osierdzia czy niewydolno$ci serca) [1]. Schematy oceny
kardiologicznej sg dostepne w piSmiennictwie pod postacig
protokotow return-to-play [2]. Cho¢ nieznacznie rdznig sie
miedzy sobg, to w kazdym z nich rekomenduje sie diagno-
styke kardiologiczna u pacjentéw z objawami przed powro-
tem do intensywnych treningéw: postepowanie zalezy od
dtugosci trwania i natezenia objawéw. W amerykanskich
wytycznych zaleca sie wykonanie badan laboratoryjnych,
w tym oznaczenie stezenia troponiny oraz przeprowadzenie
badania elektro- i echokardiograficznego; w zaleznosci od
wynikéw nalezy rozwazy¢ wykonanie innych badan, w tym
rezonansu magnetycznego serca. W innych protokotach
padajg sugestie dotyczace wykonania 24-godzinnego ba-
dania EKG metoda Holtera i testow wysitkowych, w tym ba-
dania spiroergometrycznego. Wobec braku ujednoliconych
wytycznych duze znaczenie maja decyzje indywidualne.

W opisywanym przypadku wykonano wiele badan kar-
diologicznych (laboratoryjne, echokardiograficzne, EKG
metoda Holtera, test wysitkowy), w ktdrych nie stwierdzo-
no istotnych nieprawidtowosci.

60 www.journals.viamedica.pl/folia_cardiologica



Maria Binkiewicz-Orluk i wsp., Zmiany elektrokardiograficzne u pacjentéw z COVID-19

Obawy dotyczgce mozliwosci rozwoju widknienia ptuc
jako formy zejSciowej zmian srédmigzszowych znajduja od-
zwierciedlenie w doSwiadczeniach poprzednich epidemii
spowodowanych koronawirusami zespotu ostrej ciezkiej
niewydolnosci oddechowej (SARS, severe acute respirato-
ry syndrome) i bliskowschodniego zespotu niewydolnosci
oddechowej (MERS, Midle East respiratory syndrome) [3].
Istniejg dane wskazujgce, ze zmiany w HRCT typowe dla CO-
VID-19 (obraz matowej szyby, kostki brukowej, konsolidacje
zapalne, pasmowate zmiany podoptucnowe) utrzymujg sie
az u 77% os6b po 2 miesigcach i u 63% po 3 miesigcach
od zakazenia [4].

Dostepno$¢ zmian charakterystycznych dla COVID-19
dla ultradZwiekow, brak ekspozycji na promieniowanie
jonizujace, stosunkowo wysoka czuto$é, powtarzalnosé,
mozliwoS¢ przyt6zkowego wykonania badania oraz szyb-
ka krzywa uczenia sie sprawity, ze znacznie wzrosto zain-
teresowanie ultrasonografig ptuc [5]. Z kardiologicznego
punktu widzenia dodatkowa zaletg jest mozliwoS¢ szybkiej
przesiewowej oceny migzszu ptuc podczas badania echo-
kardiograficznego. Pozycja tej metody w ocenie aktywnej
COVID-19 u pacjentéw hospitalizowanych zostata ugrunto-
wana w piSmiennictwie [6], godne podkreslenia sg rowniez
obiecujace wyniki dotyczace wykorzystania LUS w ocenie
ewolucji zmian w celu rozpoznania choroby Srédmigzszo-
wej oraz innych powiktan — wedtug niektérych autoréw LUS
powinno by¢ badaniem pierwszego rzutu [5].

Do typowych zmian ultrasonograficznych w przebie-
gu COVID-19 naleza: nieregularna i/lub przerwana linia
optucnej, artefakty linii B i konsolidacje zapalne (mniejsze
podoptucnowe, z towarzyszacymi liniami C, lub wieksze
— ptatowe). W fazie zdrowienia obserwuje sie stopniowg
regresje wymienionych wyzej nieprawidtowosci, czego wy-
razem jest zwiekszenie liczby obszaréw z artefaktami li-
nii A, bedacych odzwierciedleniem prawidtowo upowietrz-
nionego migzszu ptucnego [5], co znalazto potwierdzenie
w opisywanym przypadku.

Whioski

Ocena pacjentéw po przebytej COVID-19 jest zasadna ze
wzgledu na mozliwo$¢é wystapienia powiktar dotyczacych
roznych narzadéw i uktadéw. Przesiewowe badania kar-
diologiczne mozna przeprowadzi¢, uzywajgc dostepnych
protokotéw return-to-play. Zaréwno HRCT, jak i LUS sg
wtasciwymi metodami pozwalajacymi oceni¢ ewolucje
zmian Srédmiazszowych po przebytej COVID-19.

Konflikt interesow

Autorzy nie zgtaszaja konfliktu interesow.
Finansowanie

Brak.

PiSmiennictwo

1. Madjid M, Safavi-Naeini P, Solomon SD, et al. Potential effects of
coronaviruses on the cardiovascular system: a review. JAMA Cardiol.
2020; 5(7): 831-840, doi: 10.1001/jamacardio.2020.1286, indexed
in Pubmed: 32219363.

2. Phelan D, Kim JH, Chung EH. A game plan for the resumption of
sport and exercise after coronavirus disease 2019 (COVID-19) infec-
tion. JAMA Cardiol. 2020; 5(10): 1085-1086, doi: 10.1001/jamacar-
di0.2020.21386, indexed in Pubmed: 32402054,

3. Chan KS, Zheng JP, Mok YW, et al. SARS: prognosis, outcome and se-
quelae. Respirology. 2003; 8(Suppl): S36-S40, doi: 10.1046/j.1440-
-1843.2003.00522.%, indexed in Pubmed: 15018132.

4. Sonnweber T, Sahanic S, Pizzini A, et al. Cardiopulmonary recovery
after COVID-19: an observational prospective multicentre trial. Eur Re-
spirJ. 2020; 57(4): 2003481, doi: 10.1183/13993003.03481-2020.

5. Peixoto AO, Costa RM, Uzun R, et al. Applicability of lung ultrasound in
COVID-19 diagnosis and evaluation of the disease progression: a sy-
stematic review. Pulmonology. 2021; 27(6): 529-562, doi: 10.1016/j.
pulmoe.2021.02.004, indexed in Pubmed: 33931378.

6. Treanor L, Islam N, Ebrahimzadeh S, et al. The cochrane systematic
review on thoracic imaging tests for the diagnosis of COVID-19. Radio-
logy. 2021; 299(3): E289, doi: 10.1148/radiol.2021210564, indexed
in Pubmed: 33754831.

www.journals.viamedica.pl/folia_cardiologica 61


http://dx.doi.org/10.1001/jamacardio.2020.1286
https://www.ncbi.nlm.nih.gov/pubmed/32219363
http://dx.doi.org/10.1001/jamacardio.2020.2136
http://dx.doi.org/10.1001/jamacardio.2020.2136
https://www.ncbi.nlm.nih.gov/pubmed/32402054
http://dx.doi.org/10.1046/j.1440-1843.2003.00522.x
http://dx.doi.org/10.1046/j.1440-1843.2003.00522.x
https://www.ncbi.nlm.nih.gov/pubmed/15018132
http://dx.doi.org/10.1183/13993003.03481-2020
http://dx.doi.org/10.1016/j.pulmoe.2021.02.004
http://dx.doi.org/10.1016/j.pulmoe.2021.02.004
https://www.ncbi.nlm.nih.gov/pubmed/33931378
http://dx.doi.org/10.1148/radiol.2021210564
https://www.ncbi.nlm.nih.gov/pubmed/33754831

CASE REPORT

Folia Cardiologica 2022

vol. 17, no. 1, pages 62-64
DOI: 10.5603/FC.2022.0009
Copyright © 2022 Via Medica
ISSN 2353-7752

e-ISSN 2353-7760

Left ventricular non-compaction cardiomyopathy,
a rare cause of cardiovascular complaints

Azita Rezaei* @) Marcin Gregorczyk" @) Agnieszka Ciba-Stemplewska® @) Katarzyna Starzyk®> @
Wioletta Korzeluch®, Michat Spatek®° @) Beata Wozakowska-Kapton®* ®

1Faculty of Medicine and Health Sciences, Collegium Medicum, Jan Kochanowski University in Kielce, Poland

*Department of Internal Medicine, Regional Polyclinical Hospital in Kielce, Poland

*1*'Department of Cardiology and Electrotherapy, Swietokrzyskie Cardiology Centre, Regional Polyclinical Hospital in Kielce,

Poland

*Cardiology Outpatient Clinic, Swietokrzyskie Paediatric Centre, Regional Polyclinical Hospital in Kielce, Poland

®Institute of Anatomy, Collegium Medicum, Jan Kochanowski University in Kielce, Poland

®Institute of Diagnostic Imaging, Holy Cross Cancer Centre in Kielce, Poland

Abstract

20-year-old woman with diagnosed in childhood left ventricular non-compaction (LVNC) cardiomyopathy with coexisting
arthrogryposis was admitted to the Department of Cardiology due to atypical chest pain, worsening of exercise toler-
ance, bendopnea and symptoms of bronchial asthma exacerbation. The electrocardiogram (ECG) showed changes in-
dicative of ischemia, without their dynamics. Inflammatory parameters, BNP (B-type natriuretic peptide), and myocardial
necrosis markers were not elevated. Systolic and diastolic function on echocardiography (ECHO) was assessed as nor-
mal. Despite the initially suggestive clinical picture, the correct direction of the differential diagnosis, and consequently
the diagnosis, was established after completing the history of comorbidities.

Key words: LVNC, cardiomyopathy, arthrogryposis

Introduction

Left ventricular non-compaction cardiomyopathy (LVNC)
is a rare congenital disease that can occur familially and
spontaneously [1]. The prevalence is 0.05-0.26% of all
adults referred for echocardiography and 3-4% of patients
with heart failure (HF) [2].

During the embryonic period, the myocardium is
a trabecular structure, supplied with blood in the inter-
trabecular spaces called sinusoids (recesses). With the
development of coronary circulation in the pericardium,
the sinusoids disappear and the walls of the ventricles

Folia Cardiologica 2022; 17, 1: 62-64

transform into a compact muscle. This process proceeds
beginning from the base of the heart and ending at its
apex. In LVNC, this process is disrupted. As a result,
hearts with LVNC are characterised by excessive trabe-
culation and deep intertrabecular sinusoids. Although
coronary circulation is normal, wall structure abnorma-
lities may adversely affect myocardial wall perfusion,
causing ischaemia and leading to thromboembolic inci-
dents, arrhythmias, or heart failure [3]. Treatment con-
sists mainly of preventing these complications. Genetic
mutations are cited as the cause, with 60% of them be-
ing spontaneous. The rest of the cases are autosomal
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Figure 1. An magnetic resonance image showing increased trabeculation; A. 2-chamber view; B. 3-chamber view; C. 4-chamber view

dominant mutations with incomplete penetrance or co-

upled to the X chromosome (e.g. Barth syndrome) [2].

Mutations affect sarcomeric genes that are common

causes of hypertrophic and dilated cardiomyopathy:

MYH7, MYBPC3, TTN.

There are four subtypes of LVNC, provided that the di-
mensions of the left ventricle (LV) are known:

— isolated LVNC (if LV dimensions are normal, without
hypertrophy);

— LVNC with hypertrophic cardiomyopathy (if LV wall
thickness is > 13 mm, or there was a previous diagno-
sis of hypertrophy);

— LVNC with dilated cardiomyopathy (if there is an enlar-
gement of LV);

— LVNC with hypertrophic and dilated cardiomyopathy
(when there are features of both increased LV wall
thickness and enlargement of LV) [4].

The main tools in the diagnosis of LVNC are echocardio-
graphy and magnetic resonance imaging (MRI) (Figure 1).
These methods enable the detection of the presence of two
layers of the myocardium: a thin — compact (outer) layer
and a thicker — non-compact (inner) layer, located mainly
in the LV apex and the middle segments of the inferior and
lateral wall. In addition, there is increased LV trabeculation
with deepening of the intertrabecular sinuses, deeply per-
fused as seen on colour Doppler.

The most commonly used are the echocardiographic
criteria proposed by Jenni et al. [5]:

— a characteristic image of multiple, excessive trabecu-
lation with deep intertrabecular folds;

— intertrabecular spaces filled with blood flowing directly
from LV cavity on colour Doppler imaging;

— aratio of non-compacted to compacted layer thickness
higher than 2 (measured in end-systolic phase, para-
sternal short axis view);

— no other cardiac anomalies.

The diagnostic criteria in MR are also based on cal-
culating the ratio of non-compacted to compacted layer
thickness with a cut-off point > 2.3 for diagnosis [2].

Case study

A 20-year-old woman was admitted to the Cardiology
Department due to exertional dyspnoea, weakness, fever
(up to 38.8°), reduced exercise capacity corresponding
to New York Heart Association (NYHA) class I/l along
with stabbing chest pain for several days. The patient
had comorbidities: bronchial asthma and arthrogryposis
(a congenital multi-joint contracture disease). The patient
had a history of pain and moderate exertional dyspnoea
due to comorbidities.

The diagnosis of LVNC was made at the age of fourte-
en when she presented to her doctor because of reduced
exercise tolerance and chest pain. At that time, ECG sho-
wed ST-segment depression, while echocardiogram reve-
aled trace tricuspid regurgitation with right ventricle-right
atrium (RV-RA) gradient, concentric LV hypertrophy with
hypertrophied endocardium, right ventricular apical hyper-
trophy, markedly reduced contractility of the basal region.
The family history was negative.

Laboratory tests were performed on admission. Inflam-
matory markers, markers of myocardial necrosis, and BNP
were all within the normal range.

An ECG was performed which showed: sinus rhythm,
J-point elevation in V1-V3 leads, with flat T-waves in I, Il
aVL, and V5-V6 leads (Figure 2). Neither the dynamics of
ECG changes nor elevated levels of markers of myocardial
necrosis were observed.

No significant LV systolic dysfunction or segmental wall
motion abnormalities were observed on the echocardio-
gram. The only abnormality was the increased trabecula-
tion characteristic of LVNC.
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Figure 2. Electrocardiogram on admission: sinus rhythm, J-point elevation in V1-V3 leads, with flat T-waves in |, II, aVL, aVF, and V5-V6 leads

Discussion

The case described reflects the difficulties in differential
diagnosis and the management of treatment. Patients with
LVNC, as in this case, may have persistent ECG changes.
Therefore, in order to rule out newly developed disorders,
results should be compared with previous ones, if available.
Likewise, heart failure, common in LVNC, was ruled out by
echocardiography and by normal BNP levels.
Other causes of reported complaints were therefore
taken into account:
— infectious exacerbation of bronchial asthma (increased
spasticity over the lung fields, fever);
— pain associated with musculo-articular disorders.

Conclusions

LVNC, like arthrogryposis, is a rare disease. LVNC may
present individually differentiated ECG changes: features
of LV or left atrial hypertrophy, ventricular repolarisation
abnormalities, signs of preexcitation. Dyspnoea may result
from LV systolic dysfunction, arrhythmias, thromboembolic
complications. ECG and echocardiography, due to their
availability, are fundamental in establishing the correct
diagnostic procedure. If new symptoms appear, the medical
history should also be carefully taken and co-morbidities
should be taken into account. In the described patient,
despite a diagnosis suggestive of rare cardiomyopathy, her

complaints were caused by an infectious exacerbation of
bronchial asthma and musculoskeletal disorders.
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Streszczenie

Kobieta w wieku 20 lat, z rozpoznang w dziecinstwie kardiomiopatig z niescalenia lewej komory towarzyszaca artrogry-
pozie, zostata przyjeta na oddziat kardiologii z powodu nietypowego bélu w klatce piersiowej, pogorszenia tolerancji wy-
sitku fizycznego, bendopnea oraz objawow zaostrzenia astmy oskrzelowej. W zapisie elektrokardiograficznym stwierdzo-
no zmiany wskazujgce na niedokrwienie, bez ich dynamiki. Parametry zapalne, stezenie peptydu natiuretycznego typu B
oraz markery martwicy miokardium nie byty podwyzszone. Funkcje skurczows i rozkurczowg w badaniu echokardiogra-
ficznym oceniono jako prawidtowa. Mimo poczatkowo sugestywnego obrazu klinicznego wtasciwy kierunek diagnostyki
roéznicowej i w efekcie rozpoznanie ustalono po uzupetnieniu wywiadu dotyczacego chordb wspotistniejacych.

Stowa kluczowe: LVNC, kardiomiopatia, artrogrypoza

Wstep

Kardiomiopatia z niescalenia lewej komory (LVNC, left
ventricular non-compaction) jest rzadkg chorobg wrodzo-
na, ktéra moze wystepowac rodzinnie i spontanicznie [1].
Czestos¢ wystepowania wynosi 0,05-0,26% u wszystkich
dorostych kierowanych na badanie echokardiograficzne
oraz 3-4% wsrod chorych z niewydolnoscia serca (HF,
heart failure) [2].

W okresie embrionalnym miesien sercowy jest struk-
turg beleczkowatg, zaopatrywana przez krew znajdujaca
sie w przestrzeniach miedzybeleczkowych, sinusoidach

Folia Cardiologica 2022; 17, 1: 65-67

(zachytkach).Wraz z powstaniem krazenia wiencowego
w osierdziu dochodzi do zaniku sinusoid i przeksztatcenia
Scian komor w zwarty miesien. Proces ten postepuje w kolej-
nosci od podstawy do koniuszka serca. W LVNC proces ten
jest zaburzony. W efekcie serca z LVNC charakteryzuje nad-
mierne beleczkowanie i gtebokie sinusoidy miedzybelecz-
kowe. Mimo ze krazenie wiencowe jest prawidtowe, to za-
burzenia w budowie Sciany moga niekorzystnie wptywaé na
perfuzje wewnatrzscienng, powodujac niedokrwienie oraz
prowadzi¢ do incydentdéw zakrzepowo-zatorowych, arytmii
czy HF [3]. Leczenie polega gtownie na zapobieganiu tym
powiktaniom. Za przyczyne podaje sie mutacje genetyczne,
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Rycina 1. Obraz rezonansu magnetycznego z widocznym wzmozonym beleczkowaniem; A. projekcja dwujamowa (2CH, two-chamber);
B. Projekcja trdjjamowa (3CH, three-chamber); C. Projekcja czterojamowa (4CH, four-chamber)

sposrod ktorych 60% jest spontanicznych. W pozostatych

przypadkach sg to mutacje autosomalne dominujace z nie-

petng penetracjg lub sprzezone z chromosomem X (np. ze-
sp6t Bartha) [2]. Mutacje dotycza genéw sarkomerowych,
ktore sg czestymi przyczynami kardiomiopatii przerostowej

i rozstrzeniowej: MYH7, MYBPC3, TTN.

Wyrdzniono cztery podtypy LVNC identyfikowane pod
warunkiem, ze znane sg wymiary lewej komory (LV, left
ventricle):

— lzolowana LVNC (jesli wymiary LV sg prawidtowe, bez
hipertrofii);

— LVNC z kardiomiopatig przerostowa (jesli grubosé Scia-
ny LV 213 mm albo wczesniejsza diagnoza hipertrofii);

— LVNC z kardiomiopatig rozstrzeniowa (jesli wymiary LV
sg powiekszone);

— LVNCzkardiomiopatig przerostowg i rozstrzeniowa (gdy
wystepuja cechy zaréwno zwiekszenia grubosci Sciany
LV, jak i powiekszenie wymiaréw LV) [4].

Gtownymi narzedziami w diagnostyce LVNC sa badanie
echokardiograficzne oraz obrazowanie metoda rezonan-
su magnetycznego (MRI, magnetic resonance imaging)
(ryc. 1). Diagnostyka polega na wykazaniu obecnosci dwoch
warstw miokardium: cienkiej — scalonej (zewnetrznej) oraz
grubszej — niescalonej (wewnetrznej) zlokalizowanej gtow-
nie w koniuszku LV oraz w segmentach srodkowych Scian
dolnej i bocznej. Ponadto widaé wzmozone beleczkowanie
LV z pogtebieniem zatok miedzybeleczkowych, gteboko
perfundowanych w badaniu metodg kolorowego doplera.

NajczeSciej stosuje sie kryteria echokardiograficzne
Jenniiwsp. [5]:

— charakterystyczny obraz licznego, nadmiernego be-
leczkowania z gtebokimi miedzybeleczkowanymi za-
chytkami;

— przestrzenie miedzybeleczkowe wypetnione krwig wpty-
wajgca bezposrednio z jamy LV ujawnione w obrazowa-
niu w badaniu metoda kolorowego doplera;

— stosunek grubosci warstwy niescalonej do scalonej
przekracza 2 (pomiar w fazie koncowo-skurczowej,

w projekcji przymostkowej w osi krétkiej);

— brak innych anomalii serca.

Podstawa kryteriéw diagnostycznych w MRI réwniez
stanowi warto$é stosunku grubosci warstwy niescalonej do
scalonej z punktem odciecia wiekszym lub réwnym 2,3 dla
rozpoznania [2].

Opis przypadku

20-letnig kobieta zostata przyjeta na oddziat kardiologii
z powodu dusznosci wysitkowej, ostabienia, goraczki (do
38,8°C), obnizenia wydolnosci wysitkowej odpowiadajgcej
[I/1l klasie niewydolnoSci serca wedtug New York Heart
Association (NYHA) wraz z ktujgcym bélem w klatce piersio-
wej od kilku dni. Pacjentka miata choroby wspétistniejgce:
astma oskrzelowa oraz artrogrypoza (choroba polegajaca
na wrodzonym wystepowaniu wielostawowych przykurczy).
Pacjentka w przesztoSci zgtaszata dolegliwosSci bolowe oraz
duszno$¢ wysitkowa 0 umiarkowanym stopniu, na tle choréb
wspotistniejacych.

Rozpoznania LVNC dokonano w 14. roku zycia, gdy
zgtosita sie lekarza z powodu obnizenia tolerancji wysitku
oraz bolu w klatce piersiowej. Wowczas w EKG zostato za-
obserwowane obnizenie odcinka ST, natomiast w echokar-
diografii stwierdzono Sladowag niedomykalno$¢ zastawki
tréjdzielnej z gradientem prawa komora-prawy przedsionek
(RV-RA, right ventricle-right atrium), koncentryczny prze-
rost LV z rozbudowanym wsierdziem, przerost koniuszka
prawej komory, wyraznie obnizona kurczliwos¢ okolicy przy-
podstawnej. Wywiad rodzinny nie byt obciagzajacy.

Przy przyjeciu przeprowadzono badania laboratoryjne.
WskaZzniki stanu zapalnego, markery martwicy miokardium
i stezenie peptydu natriuretycznego typu B (BNP, B-type na-
triuretic peptide) byly w zakresie prawidtowych wartosci.
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Rycina 2. Badanie elektrokardiograficzne przy przyjeciu: rytm zatokowy, wysokie odejscie punktu J w odprowadzeniach V1-V3, z ptaskimi T

w odprowadzeniach I, Il, aVL, aVF oraz V5, V6

W badaniu EKG wykonanym przy przyjeciu wykazano:
rytm zatokowy, wysokie odejScie punktu J odprowadze-
niach V1-V3, z ptaskimi T w dprowadzeniach I, II, aVL,
aVF oraz V5, V6 (ryc. 2). Nie zaobserwowano dynamiki
zmian w zapisie EKG ani narastania markeréw martwicy
miokardium.

W badaniu echokardiograficznym nie obserwowano
istotnej dysfunkcji skurczowej LV ani odcinkowych zaburzen
kurczliwosci. Jedyna nieprawidtowoscig byto wzmozone be-
leczkowanie charakterystyczne dla LVNC.

Dyskusja

Opisany przypadek odzwierciedla trudnosci w diagnostyce
roznicowej i postepowaniu w leczeniu. U chorych z LVNC,
tak jak w tym przypadku, moga wystepowaé przetrwate
zmiany w zapisie EKG. Dlatego, aby wykluczy¢é nowo po-
wstate zaburzenia, nalezy poréwnac wyniki z poprzednimi,
o ile sg dostepne. Niewydolno$é serca, podobnie czesto
wystepujgca w LVNC, wykluczono w w badaniu echokar-
diograficznym oraz na podstawie prawidtowego stezenia
BNP. Dlatego uwzgledniono inne przyczyny zgtaszanych
dolegliwosci:

— infekcyjne zaostrzenie astmy oskrzelowej (nasilenie

spastyki nad polami ptucnymi, goragczka);
— b6l zwigzany z zaburzeniami mieSniowo-stawowymi.

Podsumowanie

Podobnie jak artrogrypoza LVNC jest chorobg rzadka.
W LVNC moga wystepowa¢ indywidualnie zréznicowane
zmiany w zapisie EKG: cechy przerostu LV lub lewe-
go przedsionka, nieprawidtowosci okresu repolaryzacji
komor, cechy preekscytacji. Duszno$¢ moze wynikaé
z dysfunkcji skurczowej LV, zaburzen rytmu, powikfan

zakrzepowo-zatorowych. Badanie EKG oraz echokardio-
graficzne, ze wzgledu na dostepnosé, stanowia podstawe
w ustalaniu prawidtowej diagnozy. W przypadku pojawienia
sie nowych objawow nalezy takze doktadnie uzupetni¢ dane
z wywiadu lekarskiego oraz uwzglednié¢ wspoétchorobowosé.
U opisywanej pacjentki, mimo sugestywnego rozpoznania
rzadkiej kardiomiopatii, przyczynag dolegliwosci byto in-
fekcyjne zaostrzenie astmy oskrzelowej oraz zaburzenia
kostno-miesniowe.
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Abstract

The coronavirus epidemic, lasting from the end of 2019, which quickly gained proportions and the status of a pandemic,
has changed the reality in health care for a long time, not only radically testing the endurance of medical personnel and
the efficiency of the health system, but also forcing its significant and immediate rearrangement. In the period of the
greatest number of infections, in view of disease outbreaks in healthcare facilities, a decision to limit access to health
care services both in a timely justified for health reasons (postponement of scheduled admissions) and in a medically
optimal form (telephone medical advice) could expose a patient to negative health effects, even though it was epide-
miologijcally justified. The choice between epidemiological risks and patient’s exposure to health consequences due
to failure to provide a health care service on time or form was burdening managers of healthcare facilities and their
medical personnel. In the light of the above, a decision to provide a health care service as part of hospitalisation was
inherently associated with an increased risk of severe acute respiratory syndrome coronavirus (SARS-CoV-2) infection
during a hospital stay, which justifies the legal analysis of the possibility of classifying SARS-CoV-2 infection as hospital-
-acquired infections and all legal consequences related to them.

Key words: coronavirus infection, hospital-acquired infection, infection prevention, infection combating
Folia Cardiologica 2022; 17, 1: 68-72

Introduction facilities into single-name hospitals, creating so-called

temporary hospitals, or implementing new standards of
Due to the new epidemiological realities in which it has medical procedure in the field of preventing and com-
become necessary to provide health care services of all bating severe acute respiratory syndrome coronavirus 2
kinds under the conditions of a pandemic, a dynamic (SARS-CoV-2) infection. It also turned out to be necessary
arrangement of the various stages of the process of to limit certain rights of patients, including the right to
providing health care services became justified [1]. It contact with relatives and access to health care services.
was subject to significant changes through the spread of According to the Report by the Patient Ombudsman [2],
telephone medical advice, transformation of health care the number of written petitions submitted to this authority
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in September 2020 was 1 063. In the corresponding pe-
riod of 2019, it was 482. Among the petitions submitted
from January to September 2020, 71% was concerning
the restriction of the right to health care services or their
improper implementation in health care facilities; another
29% was connected with objections against a long waiting
time for specialist services, comprehensiveness, and dili-
gence of the health care services provided, as well as limi-
ted access to diagnostics. Among the petitions addressed
to the Patient Ombudsman'’s Office and directly to health
care facilities, there were also requests for explanations
of circumstances of patients’ infections with SARS-CoV-2
during hospitalisation caused by another disease. Cur-
rently, the first payment requests are recorded in health
care facilities, which are an announcement of future civil
actions for payment or notifications to law enforcement
authorities regarding SARS-CoV-2 infection during a stay
in hospital related to routine treatment or elective surgery.

SARS-CoV-2 hospital-acquired infection

Pursuant to Art. 2 sec. 33 of the Act on preventing and com-
bating infections and infectious diseases in humans [3],
a hospital-acquired infection is an infection that occurred
during the provision of health care services when a disease
is not in a period of incubation at the time of or does not
occur after providing health care services in the period not
longer than the longest incubation period. In the light of
the presented legal definition, a hospital-acquired infection
may be a consequence of a lack of diligence in performing
medical procedures, non-compliance with current medical
knowledge, as well as a result of the improper organisation
of the process of providing health care services in a health
care facility. The risk of coronavirus infection in connection
with a stay in a health care facility in 24/7 conditions was
associated with several factors.

Firstly, health care facilities did not have a sufficient
number of single-person rooms, isolation rooms, airlocks,
and other spatial conditions which would allow optimal iso-
lation of patients with suspected infections, especially sin-
ce the number of so-called asymptomatic patients made
every patient a potential suspect of infection, although not
everyone exhausted a legal definition of a suspect within
the meaning of the Act on preventing and combating infec-
tions and infectious diseases in human [4].

Secondly, the specificity of SARS-CoV-2 infection and
a significant number of asymptomatic patients suppor-
ted the use of polymerase chain reaction (PCR) testing
method [5], which, thanks to greater sensitivity, can defi-
nitely more accurately verify the epidemiological status of
a patient, whereas this type of test is not always possible
due to the need to immediately provide the patient with
emergency medical care. For these reasons, antigen tests

have become the more commonly used diagnostic method
in hospital emergency departments and emergency rooms
[6]. At the same time, a patient who was hospitalised in an
emergency mode of hospital admission and was diagno-
sed and subjected to various types of medical procedures,
after disclosing the fact of infection, he or she was subje-
cted to isolation procedures. However, it was not possible
to remove the epidemiological effects of his or her diag-
nosis and treatment in the structure of the entire health
care facility in light of the previously performed antigen
test of lower sensitivity.

Thirdly, there were frequent cases of testing results,
the so-called false negative or false positive ones [7], ini-
tially implying a specific procedure which then turned out
to be incorrect. Finally, the possibility of coronavirus infec-
tion was much more likely than in the case of a typical ho-
spital-acquired infection, in which the particular risk was
associated primarily with surgery or other invasive proce-
dures, while in the case of SARS-CoV-2, the possibility of
infection was associated with the usual contact with a pa-
tient [8], and therefore, it was particularly difficult to avoid,
even with due diligence.

Specificity of evidence proceedings
in cases for an infection

Pursuant to the provision of Article 6 of the Civil Code, the
burden of proving the fact lies with the person who derives
legal consequences from it. In the case of lawsuits rela-
ted to infection with a biological agent, the jurisprudence
assumes that it is sufficient for the affected person to
substantiate the possibility of a medical error because his
or her demonstration of the premises of the responsibility
of a health care facility is an extremely difficult and some-
times even impossible task due to the properties of the
biological processes involved. The existence of a causal
link between a triggering event and damage, as a rule,
cannot be certain, as far as human health is concerned,
since the links occurring in the field of medicine cannot
be reduced to a simple result of one phenomenon from
another. Therefore, it would be unrealistic for a significant
number of cases to require absolute certainty of the exi-
stence of a causal link [9].

An infection of a patient during his or her treatment at
hospital may mean that the hospital has not provided the
patient with a safe stay. Failure to comply with this obliga-
tion usually proves that there has been negligence in ma-
intaining epidemiological standards and it is considered
to be an organisational fault of a health care facility [10].
In the case of hospital-acquired infections, hospital’s ne-
gligence may be assumed as a factual presumption which
results in shifting the burden of proving that the infection
did not occur as a result of failure to exercise due diligence
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or the standards of current medical knowledge to the he-
alth care facility which is then required to demonstrate that
the infection did not occur as a result of circumstances for
which it is responsible [11]. Among the premises justifying
the application of a presumption that a patient is infected,
the following are mentioned: the fact that a patient was
not infected with a pathogen at the time of hospital admis-
sion; other cases of infection are discovered at the same
time and in the same hospital; negative sanitary and epi-
demiological assessments, failure to comply with the cle-
anliness requirements of medical equipment and person-
nel; a “hospital-acquired” or “community-acquired” type of
bacteria causing a disease; no information about the fact
that members of patient’s family had previously suffered
from a disease caused by such infection; the lapse of time
from the stay at hospital to the discovery of symptoms of
infection, corresponding to the incubation periods of the
disease accepted in medicine. In practice, the above-men-
tioned circumstances are considered to increase the pro-
bability of infection of a patient in a specific hospital and,
therefore, justify the presumption that the infection occur-
red in that facility [12].

The assessment of the organisation of the provision
of health care services in the time of a pandemic must
include both the organisational aspect of the functioning
of a health care facility as well as due diligence in dealing
with patients. As part of the prevention of the spread of
infections, the first thing that can be indicated is the po-
ssibility of conducting laboratory screening tests, exclu-
ding SARS-CoV-2 infection at the stage of admission to
hospital, which, however, is only possible with regard to
elective medical procedures and allows for limiting the
risk of hospitalisation of an infected person but not its
complete elimination. Limiting the possibility of contacts
between patients seems justified to the extent permitted
by the current conditions of premises of a given health
care facility, but the real possibility of ensuring epidemio-
logical safety in this way before the outbreak of a pande-
mic existed only in infectious wards, where the standard
of rooms provided for the arrangement of solitary confi-
nements, which is not required or practised in other ho-
spital wards and has been ad hoc introduced by the le-
gislator in the requirements for the so-called temporary
hospitals [13]. A standard of conduct is also using perso-
nal protective equipment and the applicable standards of
conduct by medical personnel in the field of preventing

and combating infections, resulting from the current
suggestions and recommendations of relevant entities
[8, 14-17]. All methods of preventing SARS-CoV-2 infec-
tion in hospitals do not guarantee that the effect would
not occur in the form of an infection, but only reduce the
probability of its occurrence, so the obligation to prevent
this effect is a duty of careful action, not a result.

Conclusions

The assessment of whether a patient was infected with
SARS-CoV-2 in connection with a hospital stay has been the
fault of a health care facility, will require proving that this
type of damage occurred as a result of failure to exercise
due diligence or as a result of non-compliance with current
medical knowledge. However, if organisational conditions
of patient’s stay, a diagnostic and treatment process
and the conduct of medical personnel are in accordance
with the current standards and are not negligent, the oc-
currence of infection will not result in hospital’s liability,
because it is not responsible for the result of non-infection
but for due diligence in preventing it. Therefore, despite
the observance of all procedures and due diligence, an
undesirable event may occur, for which no one will bear
responsibility. A physician is obliged to use available
methods of prevention and treatment; therefore, his or
her responsibility is derived from the means at his or her
disposal, and this availability should be assessed in terms
of medical, organisational, and economic availability. Due
to the global nature of the pandemic, medical knowledge
about coronavirus infection is global and is subject to
dynamic changes, and the subsequent methods of preven-
ting and combating SARS-CoV-2 are universal and widely
available, which makes their use largely a global standard
to be followed by health care facilities and medical person-
nel, and the compliance with it will ensure the possibility
of exculpation, regardless of whether the prevention of
infection is effective in each case.
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Streszczenie

Trwajaca od konca 2019 roku epidemia koronawirusa, ktora rychto zyskata rozmiary oraz status pandemii, na dtugo
odmienita rzeczywistoS¢ w ochronie zdrowia, nie tylko radykalnie testujgc wytrzymatoS¢ personelu medycznego oraz
wydolno$é systemu, ale takze wymuszajac jego istotna, dorazng reorganizacje. W okresie najwiekszej liczby zacho-
rowan, zwazywszy na ogniska zakazen wystepujgce w podmiotach leczniczych, decyzja o ograniczeniu dostepu do
Swiadczen zdrowotnych, zaréwno w uzasadnionym ze wzgledow zdrowotnych terminie (odroczenie przyje¢ planowych),
jak i w optymalnej medycznie formie (bezposSrednie badanie wzgledem teleporady), mogta narazi¢ pacjenta na ujem-
ne skutki zdrowotne, bedac wszakze epidemiologicznie uzasadniona. Wybér miedzy ryzykiem epidemiologicznym
a narazeniem pacjenta na konsekwencje zdrowotne z powodu nieudzielenia Swiadczenia w odpowiednim czasie lub
formie obciazat kierujacych podmiotami leczniczymi i personel medyczny. W Swietle powyzszego decyzja o udzieleniu
Swiadczenia zdrowotnego w ramach hospitalizacji byta nieodtgcznie zwigzana ze zwiekszonym ryzykiem zakazenia
koronawirusem zespotu ostrej niewydolnosci oddechowej (SARS-CoV-2) podczas pobytu w szpitalu, co uzasadnia
prawna analize mozliwosSci kwalifikacji zakazenia SARS-CoV-2 jako zakazenia szpitalnego i zwiazanych z tym konse-

kwencji prawnych.

Stowa kluczowe: zakazenie koronawirusem, zakazenie szpitalne, zapobieganie zakazen, zwalczanie zakazen
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