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Evaluation of an effect of profundoplasty on peripheral
tissue perfusion in patients with peripheral arterial disease
using transcutaneous oximetry
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Uvod: Arteria profunda femoris (APF) je diileZitou tepnou, kterd v pfipadé postiZeni arteria femoralis su-
perficialis (AFS) zabezpecuje perfuzi tkani dolni koncetiny pres tzv. kolateralni fecisté. Izolovana angiochi-
rurgicka rekonstrukce, plastika APF (profundoplastika), je ve védecké literature diskutovanym tématem, co
se tyce vyznamu kolateralniho fecisté a jeho prinosu ke zlepseni klinického stavu pacienta. Cilem projektu
je zhodnotit dopad izolované profundoplastiky na zlepseni prokrveni dolni koncetiny, a tim pfispét v rozho-
dovacim procesu indikace tohoto typu vykonu.
Metodika: Do této prospektivni monocentrické studie byli zahrnuti pacienti se symptomatickou ischemickou
chorobou dolnich koncetin (ICHDK) ve stadiu klaudikacnich potizi, klidovych bolesti nebo s tkanovym defek-
tem hodnocenym dle Rutherfordovy klasifikace stupném 1 az 5. Kritériem pro zafazeni byla vyznamna ste-
n6za APF s konkomitantnim uzavérem AFS a insuficientnim vytokem pro bypass. S odstupem jednoho a Sesti
mésicl od vykonu byly hodnoceny zmény klaudikacniho intervalu, Rutherfordova klasifikace a pfitomnost
chronické koncetinu ohrozujici ischemie (CLTI). Méfeni transkutanni tenze kysliku (TcpO,) bylo vyuZito k ob-
jektivizaci urovné perfuze a oxygenace tkani.
Vysledky: V pribéhu dvou let byla profundoplastika provedena u 45 pacientli — u 23 pacientt klaudikantt
a 22 pacientti s CLTI (9 s klidovou bolesti, 13 s ischemickym defektem). Ve skupiné klaudikant( doslo k pro-
dlouzeni klaudika¢niho intervalu ze 128 m pred operaci na 505 m po Sesti mésicich od revaskularizace. Ve
skupiné CLTI doslo k signifikantnimu zlepseni a vymizeni klidovych bolesti u viech pacientd, coz bylo objek-
tivizovano zlepSenim TcpO, na bérci 0 52 % na hodnotu 52 mm Hg a na dorzu chodidla o 143 % na hodnotu
35,8 mm Hg. Ovlivnéni osudu tézsich forem CLTI jenom izolovanou profundoplastikou je jiz obtiznéjsi ukol
a i tak doslo ke zhojeni akralniho ischemického defektu u 61,5 % pacientt s prezitim bez potfeby amputace
(amputation free survival) po Sesti mésicich 76 %, kdy tfi pacienti v pribéhu sledovéni podstoupili vysokou
amputaci ve stehné. U pacientl s defektem byl pooperacné také pozorovan narist hodnot TcpO,, kdy na
bérci a nartu doslo k 1,3- a 1,6nasobnému zvyseni hodnot (na 43 mm Hg, resp. 27 mm Hg).
Zavér: Profundoplastika jako izolovana procedura revaskularizace pacientt s ICHDK je nadéle metodou vol-
by u selektivni skupiny pacientt. Dle nasi studie je nejefektivnéjsi k Ié¢bé klidovych bolesti nebo k prodlou-
zeni klaudikac¢niho intervalu, ale maze prispét i k hojeni mensich akralnich defektd. V literature absentujici
konsenzus na tzv. TcpO, threshold pro hojeni defektd byl nasi studii pozorovén pfi hodnoté 27 mm Hg, resp.
35,8 mm Hg pro vymizeni klidovych bolesti.

© 2024, CKS.

ABSTRACT

Introduction: Profunda femoris artery (PFA) is an important artery that provides perfusion of the lower
limb tissues via collateral circulation in case of superficial femoral artery (SFA) occlusion. Isolated angiovascu-
lar reconstruction, APF reconstruction (profundoplasty), is a debated topic in the scientific literature regard-
ing the importance of collateral circulation and its contribution to improving the patient’s clinical condi-
tion. This project aims to evaluate the impact of isolated profundoplasty on the improvement of lower limb
perfusion and thus to contribute to the decision-making process for the indication of this type of procedure.
Methods: This prospective single-center study enrolled patients with peripheral artery disease (PAD) in the
stage of claudication, rest pain or presence of tissue foot ulcer assessed according to Rutherford classifi-
cation grade 1 to 5. Inclusion criteria were significant AFP stenosis with concomitant AFS closure and no
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distal runoff to the feet. Changes in claudication interval, Rutherford classification, and presence of chronic
limb-threatening ischemia (CLTI) were assessed at one and six months after surgery. Transcutaneous oxygen
tension (TcpO,) was measured to objectify the tissue perfusion and oxygenation level.

Results: During two years, profundoplasty was performed in 45 patients, 23 claudicants, and 22 CLTI pa-
tients (9 with rest pain, 13 with foot ulcer). The claudicant group’s intermittent claudication interval was
prolonged from average 128 metres (m) preoperatively to 505 m six months after revascularization. In the
CLTI group, there was a significant improvement and disappearance of rest pain in all patients, which was
objectified by an improvement in TcpO, on the calf by 52% to 52 mmHg and on the dorsum of the foot by
143% to 35.8 mmHg. Controlling the fate of more severe forms of CLTI by isolated profundoplasty alone
is already a more difficult task, and even so, healing of the acral ischemic defect occurred in 61.5% of pa-
tients with amputation free survival at six months of 76%, with three patients undergoing high amputation
in the thigh during follow-up. Postoperatively, an increase in TcpO, values was also observed in patients
with the foot ulcer, with 1.3 and 1.6 times increases in the tibia and calcaneus (to 43 mmHg and 27 mmHg,
respectively).

Conclusion: Profundoplasty as an isolated procedure for revascularization of patients with PAD remains the
method of choice in a selective group of patients. Our study shows it is the most effective for treating rest
pain. However, it may contribute to healing of smaller acral ulcers or prolong the claudication interval. The
lack of consensus in the literature on the so-called TcpO2 threshold for defect healing was observed by our

Transcutaneous oximetry

study at 27 mmHg and 35.8 mmHg for resolution of rest pain, respectively.

Introduction

Profunda femoris artery (PFA) is an important artery that
provides perfusion to the tissues of the lower limb through
the collateral circulation in case of closure of the superfi-
cial femoral artery (SFA)." With the development of endo-
vascular interventions in the management of PAD, there
has been a decline in open surgical procedures. However,
in certain cases a simple vascular surgical intervention
may be the only hope for limb salvage.??* Profundoplasty
is an example of such a procedure. Profundoplasty either
alone or as a procedure complementing proximal vascular
reconstruction, e.g., with aorto-femoral bypass, is com-
mon in vascular surgical practice.

As an isolated vascular surgical intervention, it be-
comes more important in SFA closure when femoro-
popliteal bypass is impossible due to poor infrapopliteal
outflow.? It is a procedure that can be performed even
under local anesthesia with low morbidity/mortality and
a high technical success rate and is therefore suitable for
higher risk patients.>® Profundoplasty can be effective in
patients with significantly restrictive claudications but
less effective to save the limb, when, on the contrary, ar-
terial reconstruction in the form of distal bypass is often
necessary.” According to Diehm et al. isolated PFA revas-
cularization is insufficient to promote wound healing.
However, it may be a treatment option for patients with
critical limb threatening ischemia (CLTI) with rest pain.®

Transcutaneous oxygen tension (TcpO,) measurement
was used to objectify lower extremity tissue perfusion
and oxygenation. Transcutaneous oximetry is a noninva-
sive method used to determine peripheral tissue perfu-
sion at the capillary level based on measurement of the
partial pressure of oxygen diffusing through the skin.?

The project aims to evaluate the impact of profundo-
plasty as an isolated angiosurgical procedure in patients
with symptomatic PAD associated with PFA stenosis and
SFA closure when distal bypass is not possible due to poor
performance of popliteal/tibial arteries.

At the same time, to evaluate the effect of collateral
support on the improvement of the patient’s clinical com-

plaints both subjectively (claudication and rest pain) and
objectively (change in TcpO, value and change in ischemic
skin defect status).

Material and methods

Forty-five patients with PAD who underwent recon-
structive surgery in the form of profundoplasty at the 2nd
Department of Surgery, St. Anne’s University Hospital in
Brno participated in this prospective study between Janu-
ary 2022 and December 2023.

All patients with symptomatic PAD at the stage of clau-
dication, rest pain or presence of tissue defect assessed
according to Rutherford classification (RC) grade 1 to 5
were included in the study. Patients with RC grade 6 as-
sociated with a high rate of mortality and high morbidity
were not included in the study because of the low prob-
ability of defect healing.®

Another inclusion criteria were a significant APP steno-
sis > 50% with concomitant technically unresolvable ste-
nosis or closure of the AFS and insufficient popliteal/tibial
artery outflow when femoropopliteal bypass or endovas-
cular intervention in CLTI patients is with no benefit. We
know that in the claudicants group, there is no indication
of bypass, even with a possibility of distal runoff.

Patients with concomitant lesions of the pelvic arteries
first underwent revascularization in this area (possibly as
a hybrid procedure), ensuring the same starting position
as patients with isolated involvement of the arteries in
the groin.

Prior to the procedure, computed tomography angio-
graphy (CTA) was performed in all patients to describe
and identify the degree of involvement of the inflow
arteries, PFA, SFA, and quality of the tibial outflow. Pe-
ripheral angiography was performed to evaluate an out-
flow in tibial region in cases when it was necessary and
when the femoral access was possible.

The study population was divided into two groups,
a group of patients with claudications (Rutherford 1-3)
and a group of patients with CLTI with subgroups of pa-
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tients with rest pain (RC 4) and ischemic acral defect (RC
5). In the claudicant group, the change in claudication in-
terval and the degree of difficulty according to RC were
evaluated. The second group evaluated CLTI symptom-
atology (change in rest pain, presence/healing of defect)
with change in Rutherford classification scores. Clinical
success was considered to be either the elimination of
rest pain or complete healing of the ischemic defect, thus
improving the RC grade by at least one grade, or more
than 2 grades in the case of patients with a defect. Am-
putation-free survival was defined as the follow-up pe-
riod without amputation above the ankle. All data were
statistically processed using Statistica 14 software (Stat-
Soft Inc., USA). T-test was used for data with parametric
distribution to calculate statistical significance (p-value
<0.05 was considered statistically significant) for changes
in claudication interval, changes in the presence of CLTI
and RC.

As an auxiliary method to objectify the level of perfu-
sion and oxygenation of lower limb tissues, the determi-
nation of transcutaneous oxygen tension was used.

Follow-up

Patients indicated for profundoplasty were evaluated
for clinical findings, a detailed medical history was taken
and TcpO, was measured at two sites in the infrapopli-
teal region before the procedure. Further follow-up was
performed 1 and 6 months after the surgery, when the
clinical findings and TcpO, measurements were assessed
again (the position of both electrodes remained the same
during the study to ensure data validity). Ultrasound or
CTA was performed in only a few patients with clinical
deterioration.

Transcutaneous oxygen tension

It is @ non-invasive method in which adhesive electrodes
are applied to the skin. According to the pressure gra-
dient, oxygen diffusion occurs between tissue capillaries
and the electrode membrane through the avascular lay-
er of the epidermis. The electrodes heat the surrounding
skin, creating local hyperemia and thus facilitating oxy-
gen diffusion. The device then records the TcpO, (par-
tial pressure of oxygen) value in mmHg."®"" According to
several studies, it is evident that TcpO2 values correlate
with increasing skin ischemia,'> with physiological values
independent of electrode position being approximately
60 mmHg'" and values associated with inadequate tissue
blood supply with non-healing wounds being represen-
ted by heterogeneous values of 20-40 mmHg.'>'%'¢ The
optimal TcpO, cut off point for wound healing has not
yet been accurately determined due to the heterogeneity
of study results.®

Our study used a Radiometer TCM400 device with two
electrodes to measure TcpO, (Fig. 1). Currently, there is no
precise recommendation for electrode placement."” Elec-
trode placement was performed at two sites in the infra-
popliteal area with one electrode on the dorsum of the
foot and the other electrode on the anterolateral edge

Fig. 1 - Radiometer TCM400 monitor is a portable unit providing
measurements of transcutaneous oxygen tension (TcpO,).

Fig. 2 - Position of electrodes during the measurement - one
electrode on the dorsum of the foot and the other electrode on the
anterolateral edge of the calf muscles.

of the calf muscles about 10 cm below the knee (Fig. 2).
The patient was in a supine position during the examina-
tion. After calibration of the device followed by placing
the electrodes on the patient’s skin, the electrodes were
heated to 45 °C and after 10 min of measurement, the
pO, value in mmHg was read.

Procedure

Under general or epidural anesthesia, a longitudinal groin
incision was performed, followed by preparation of the
CFA, SFA, and PFA. Longitudinal arteriotomy starts from
the CFA to the healthy parts of the PFA. Subsequently,
endarterectomy was performed and closure of the artery
with a patch of artificial or autologous material in the
form of vena saphena magna (VSM) or desobliterated
SFA artery. The concomitant iliac stenosis (if present) was
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addressed at the same time by an endovascular hybrid
procedure.

Postoperative therapy included aggressive lipid low-
ering therapy with management of diabetes mellitus
(if present) and dual antiplatelet therapy (acetylsalicylic
acid [ASA] 100 mg and clopidogrel 75 mg daily) for three
months, followed by ASA alone for life.

Demographics

Forty-five patients with PAD were included in the study,
23 claudicants (RC 1-3) and 22 CLTI patients, including 9
patients with rest pain (RC 4) and 13 patients with peri-
pheral skin defect (RC 5). In the CLTI group, there was
a more significant representation of patients with DM,
45% versus 30% representation in claudicants (p = 0,3).
Ischemic heart disease, with its most severe form in the
form of myocardial infarction, also dominated the CLTI
group. There was a higher representation of patients with
a history of smoking in the milder form of PAD group.

Twenty-three patients were managed as a hybrid pro-
cedure (pelvic artery PTA + profundoplasty). The most
common patch form was artificial prosthetic material -
polyester-urethane Vascular-Patch (B. Braun Medical Ltd,
UK) in 20 patients. Seven patients were treated with bo-
vine XenoSure patch (LeMaitre Vascular, Inc., USA), and
18 autologous grafts with VSM or AFS patch were used
mostly in patients with CLTI. The choice of patch material
was always up to the surgeon’s preference and clinical
situation (Table 1).

Table 1 - Demographics and clinical characteristics

Characteristics Claudicants CLTI(RC  P-value
(RC 1-3) 4-5)

Number of patients (n) 23 22 (9-13)

Age (mean, SD) 69+79 73+6.9 0.07

BMI (mean) 28.6 28.4 0.87

Male gender (%) 82 69 0.27

DM (%) 30 45 0.3

Hyperlipidemia (%) 86.9 91 0.7

IHD (%) 26 50 0.1

MI (%) 17 32 0.3

Hypertension (%) 96 100 0.33

Renal insufficiency (%) 4 14 0.28

Smoking (%) 83 59 0.08

Hybrid procedure (%) 57 45 0.46

Patch type (%)

Protetic 65 23

Bovine 9 23

Autolog 26 54

BMI - body mass index; DM - diabetes mellitus; IHD - ischemic
heart disease; MI - myocardial infarction; SD — standard deviation;
smoking - former or active smoker.

Hybrid procedure (PTA of iliac artery + profundoplasty).

Results

APF revascularization was performed in all patients with
100% technical success with 0% mortality throughout the
study. Forty-five surgical procedures in the form of pro-
fundoplasty were performed for 23 patients with clau-
dications and 22 patients with CLTI. Concomitant pelvic
artery stenosis was managed by a hybrid procedure in 23
patients (13 patients in RC 1-3 and 10 patients in RC 4-5)
(Table 2).

Surgical wound healing was complicated in 8 patients
due to surgical wound infection (Szilagiy grade — | [3
times], grade Il [5 times]). Infection of deep structures
with fascia disruption did not occur. All wounds were
healed ad integrum by local and negative pressure thera-
py (Vivano Tec), 5 patients even by administration of i.v.
antibiotics.

Claudicants group (RC 1-3)

The initial mean length of the claudication interval was
128 m, which corresponded to a mean RC classification of
2.15. At one month after the procedure, the mean clau-
dication interval increased to 410 m and at six months
to 505 m (absolute increase of 377 m on average, 3.94
times the initial value, p = 0.00005). Patients evaluated
postoperatively as asymptomatic were excluded from the
claudication interval assessment.

Rutherford’s class improved by 0.65 points (from an
initial value of 2.15) to 1.5 points at one month to a final
value of 1 point at six months (p = 0.0000045).

The initial TcpO, value averaged 39.6 mmHg at the
calf and 20.3 mmHg at the dorsum of the foot. After six
months, the calf value improved to 51 mmHg - a 28%
improvement (p = 0.0006), but the significant increase
in values occurred mainly at the periphery of the limb,
with values at the dorsum of the foot showing an overall
improvement of 79% with a mean value of 36.5 mmHg
(p = 0.00038). This increase in values clearly indicates
improved tissue perfusion in correlation with subjective
prolongation of the claudication interval with a positive
change in RC.

During follow-up, a MALE (major adverse limb event)
occurred in two patients, both with early closure of the
iliac artery; one patient resolved with PTA, the other with
implantation of an iliac-femoral bypass. Complicated
healing in surgical site in the groin occurred in three pa-
tients with Silagyi grade of infection — one time grade |,
two times grade Il. In one patient, subjective discomfort
worsened during follow-up with shortening of the claudi-
cation interval (patient who underwent reoperation with
implantation of ilic-femoral bypass). Three patients got
lost to follow-up.

CLTI group (RC 4-5)
Subgroup RC4

Out of nine patients with rest pain two got lost to fol-
low-up. Significant clinical improvement was observed
in all remaining seven patients with rest pain (RC 4),
with all patients experiencing resolution of rest pain
and an improvement in RC by a mean of 3 points (p =
0.0002).
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Table 2 - Procedure outcomes

Claudicants (RC 1-3): n = 23 Rest pain group (RC4):n=9 Tissue loss group (RC5): n =13
Follow-up — months 0 1 6 P-value 0 1 6 P-value 0 1 6 P-value
Intemittent claudation (m) 128 410 505 <0,0001 - - - - - - - -
RC 2.15 1.5 1 <0.0001 4 1.28 1 0.0002 5 33 2.1 0.0008
TcpO, (mmHg)
Calf 396 459 51 0.0006 34 51.7 52 0.0005 325 404 43 0.016
Dorsum of the foot 20.3 2835 36.5 0.0003 147 36.2 35.8  0.001 17.4 235 27.7 0.007
MALE (n) 2 0 1
Groin infection (n) Szilagyi | 1 Szilagyi | 1 Szilagyi | 1
Szilagyi Il 2 Szilagyi Il 1 Szilagyi Il 2
Amputation free survival (%) 1 month 6 months 1 month 6 months 1 month 6 months
100 100 100 100 92 76
Lost to follow-up (n) 3 2 0

Data are presented as mean.
m - metres; MALE — major adverse limb event - referred to major amputation above the ankle level or reintervention in one month after
the procedure; RC - Rutherford classification; TcpO, - transcutaneous oxygen pressure.

Table 3 - Characteristics of TcpO, in patients with limb loss

Time to amputation TcpO, of calf TcpO, of dorsum of the foot  Reasons for amputation
(mmHg) (mmHg)
Patient One month 20 6 Rest pain, progression of gangrene
Patient Three month 40 20 Septic shock
Patient Six months 39 5 Rest pain, progression of gangrene

Time to amputation after the procedure, TcpO, - transcuatenous oximetry mean data before amputation.

TcpO, values indicated an immediate increase in values A slightly higher value increase was observed at the dor-
postoperatively at both the tibia and dorsum of the foot. =~ sum of the foot by 1.6 times from 17.4 mmHg to 27.7
After six months, we observed a 52% increase in TcpO, at mmHg (p = 0. 007).

the tibia to a value of 52 mmHg (p = 0.0005) and a 143% Follow-up of CLTI patients resulted in 85% amputa-
increase at the dorsi of the foot to a value of 35.8 mmHg  tion-free survival at six months after surgery. Amputa-
(p =0.001). tion-free survival in patients with tissue loss was 92% and

76% at one month and six months, respectively. Patients
Subgroup RC5 with rest pain did not undergo the amputation proce-
In the group of 13 patients with an acral defect, eight  dure. Two patients with persistent acral defect refused
patients experienced healing of the defect during fol-  the amputation procedure. An overall positive effect of
low-up, assessed as a positive effect of the procedure in the procedure in CLTI patients at six months (resolution
61.5% of patients. There was a significant clinical impro-  of rest pain or healing of the defect) was observed in
vement from the initial RC 5 score to 2.1 points in RC (p = 75% of cases. Two patients in the CLTI group got lost to

0.0008). One patient with a healed defect with the absen-  follow-up.
ce of claudication jumped straight to the asymptomatic
RC 0 category, which may be influenced by the presence
of neuropathy in the diabetic patient. In two cases, CLTI  Discussion
with the defect persisted until the end of follow-up. This

group was also the only one to observe an incidence of In the cases of patients with intermittent claudication
above-knee amputation (AKA), which was observed in problems, the procedure significantly prolonged the clau-
three patients (Table 3). dication interval from an initial mean value of 128 m to

When TcpO, was measured six months after surgery, a value of 505 m six months after surgery and improved
a 1.3-fold increase in calf values from the initial mean Rutherford classification from an initial value of 2.15 to
of 32.5 mmHg to 43 mmHg was measured (p = 0.016). a final value of 1. Although the changes in the RC were
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statistically significant, it is necessary to clarify that the
RC has a wide range of individual grades (200 m); thus,
even a slight improvement in one case may have the same
effect on the shift in the RC as a more significant impro-
vement in another case, thus we consider the assessment
of the change in the claudication interval value as a more
objective parameter for perfusion assessment.

TcpO, measurements in this group showed an overall
improvement in mmHg values compared to the starting
position of 28% at the calf (51 mmHg) and 79% at the
dorsum of the foot (36.5 mmHg). This increase in values
clearly indicates improved tissue perfusion in correlation
with subjective prolongation of the claudication interval
leading to a positive change in RC. These results suggest
that profundoplasty may be an effective treatment mo-
dality for patients with milder forms of lower limb ische-
mic disease who are unable to undergo other forms of
infrainguinal vascular reconstruction.

The disappearance of rest pain or healing of the de-
fect was considered a treatment success in the CLTI pa-
tient group. A comparison of claudication intervals in this
category is not meaningful because patients are usually
limited in walking due to the presence of a skin defect
or rest pain. In this study, we observed post revascular-
ization clinical improvements in both subgroups of CLTI
patients (RC 4, RC 5).

In patients with rest pain, resolution of CLTI symptoms
was observed in 100% of cases, with an improvement in
RC to a mean value of 1 with statistical significance (p
= 0.0002), a large change may be influenced by diabet-
ic neuropathy which is explained further. In correlation
with the subjective improvement, there was an increase
in TcpO, measurements, with a mean increase in calf val-
ues of 52% to 52 mmHg, but more significant was the
143% increase in dorsal foot values to 35.8 mmHg (p =
0.001).

The subgroup of patients with skin defects also showed
a positive effect of the procedure, with 61.5% of patients
(8/13 patients with healed defects). The mean value in the
RC classification also improved significantly to 2.1 points
in the RC (p = 0.0008). Mean TcpO, values showed a 1.3-
-fold increase in tibia to 43 mmHg (p = 0.016) and dorsum
of the foot by 1.6-fold to 27.7 mmHg (p = 0.007). The in-
crease is not as significant as in the rest pain group, prob-
ably related to the more advanced atherosclerotic find-
ings of the tibial arteries in the higher CLTI class.

As expected, the incidence of major amputation was
highest in the subgroup of patients with a skin defect.
The mean TcpO, values at the calf and dorsum at the
time just before amputation were 33 mmHg and 10.33
mmHg, respectively, which are lower values compared to
patients with a healed defect (43 mmHg with p = 0,07,
27,7 mmHg with p = 0,03). Any of the patients with rest
pain did not undergo the amputation procedure after
revascularization. Follow-up of CLTI patients resulted in
a 76% amputation-free survival rate at six months after
profundoplasty in patients with tissue loss.

The diagnosis of CLTI is associated with a poor prog-
nosis for limb salvage and patient survival. In cases where
effective revascularization of the compromised limb has
failed or is not possible, the incidence of AKA increases by
more than 40% in the first year and the risk of death by

approximately 20%,'®' with deaths associated with com-
plications of AKA ranging from 62-78% in the first year.?°
The primary mechanism for reversing these consequences
is revascularization. According to studies, isolated profun-
doplasty is an inadequate tool to prevent major amputa-
tion because of the almost always certain need for distal
bypass surgery in CLTI patients.> In cases where distal by-
pass surgery or other reconstruction is not possible, pro-
fundoplasty may be considered as a ultimum refugium.
The results of this study suggest that profundoplasty is an
effective treatment for patients with lower limb ischemic
disease who have occlusion of the SFA and stenosis of the
PFA with no distal runoff to the feet. In claudicants with
SFA closure, it has positive effects on prolonging the clau-
dication interval. In patients with CLTI, it may contribute
to the relief of rest pain, where the most significant effect
has been observed; in some cases, it may also contribute
to the healing of peripheral skin defects. In cases of sig-
nificant loss of skin integrity with ischemia in patients in
RC class 6, isolated profundoplasty may not be sufficient
to heal the defect as described in studies (Savolainen and
Diehm). Therefore, our study did not evaluate patients
with the most advanced stage of CLTI.

Way Lam Yip's review highlights the ongoing contro-
versy about the validity and reliability of transcutaneous
oximetry.”’ However, according to other studies, TcpO,
measurement may have a predictive value in the healing
of ischemic and diabetic ulcerations,?? predicting the risk
of amputation or healing of the amputation stump in pa-
tients with PAD. Consensus on the exact TcpO, value that
guarantees wound healing has not yet been established.®

Limitations

However, it is essential to note that this study has several
limitations. One of these limitations is the limited num-
ber of patients and the other one is short-term follow-up,
when two patients with persistent CLTI may also have de-
veloped proximal limb amputation in a short time frame.
Another exemplary factor reducing the validity of assess-
ing changes in Rutherford classification may be the 45%
prevalence of diabetes in CLTI patients, which is associ-
ated with diabetic neuropathy, a risk factor for skin de-
fect development, but may also bias patients’ subjective
complaints, such as claudication interval. A patient with
a cutaneous defect, rated as RC 5, may jump straight to
the asymptomatic patient class RC 0 (inability to perceive
claudication due to neuropathy) after healing of the de-
fect.

More extensive studies with longer follow-up could
provide further information on the long-term results of
profundoplasty and on potential complications. Further
studies should also examine factors that may influence
the efficacy of profundoplasty, such as lifestyle factors,
comorbid conditions, and lesion characteristics of the ar-
teries. Overall, this study’s results support the use of pro-
fundoplasty as an effective surgical procedure for treat-
ing lower extremity ischemic disease in a selected group
of patients. However, further research is needed to con-
firm these findings further and assess the long-term out-
comes and complications of this procedure.
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Uvod: Lipoprotein(a) (Lp(a)) je donedavna pFehlizeny rizikovy faktor, u néhoz mozné bude brzy k dispozici
cilend lécba. Predpoklada se, Ze status Lp(a) je natolik stabilni, Ze bude vyZzadovat pouze jedno stanoveni za
zivot. Cilem studie bylo ovéfit toto v praxi.
Metodika: Testovany soubor zahrnuje celkem 490 ambulantnich pacientd, u nichz byl opakované proveden
nabér Lp(a), a posoudili jsme jeho intraindividudIni variabilitu.
Vysledky: Celkové bylo provedeno 1 657 jednotlivych stanoveni Lp(a), pfi medianu tfi vysetfeni na pacienta
a odstupu mezi prvnim a poslednim stanovenim 1,1 roku. Primérny koeficient variability CVi (pomér smé-
rodatnych odchylek [SD] viech individualnich hodnot a jejich praméru) ¢inil 18,2 %, median rozdilu mezi
dvéma hodnotami téhoz pacienta 6,7 nmol/l (36,4 %), zatimco nejvy3si pozorovany intraindividudIni rozdil
az 228 nmol/l (86 %).
Porovnavali jsme také, kolik pacientli dosdhlo hodnoty Lp(a) alespori 175 nmol/l (potencidlni kritérium Iéc¢-
by), pfi pouziti minimalni a maximalni individuaIni hodnoty. Pfi hodnotach Lp(a) < 75 nmol/I by variabilita
stanoveni ve sméru indikace lécby zadny dopad neméla. Naopak u pacientd s Lp(a) > 125 nmol/l by pfi
pouziti nejnizsi individualni hodnoty byla Iéc¢ba indikovana u 57 %, zatimco pfi pouziti nejvyssi hodnoty az
u 88 % pacientd. V ,Sedé zoné” 75-125 nmol/l by ke $patné klasifikaci z hlediska indikace lé¢by doslo jen
u 15 % pacientd.
Zavér: V praxi vykazuje Lp(a) pomérné vysokou intraindividualni variabilitu. Potencidlni dopad z hlediska
eventualni indikace k 1é¢bé to ale md az u pacientli s hodnotou > 125 nmol/l, kde je tedy namisté opakované
stanoveni tohoto parametru. Naopak u osob s Lp(a) < 75 nmol/l bude opravdu postacovat jedno screeningo-
vé vysetfeni za Zivot, jak je doporucovano.
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ABSTRACT

Introduction: Lipoprotein(a) represents a virtually overlooked risk factor for which targeted treatment may
be available soon. It has been suggested that Lp(a) concentrations are stable over time and need to be mea-
sured only once in a lifetime. We aimed to verify this in clinical practice.

Methods: The study includes 490 patients in whom Lp(a) was repeatedly collected, and we assessed its intra-
-individual variability.

Results: A total of 1657 individual Lp(a) determinations were performed, with a median of 3 examinations/
patient and an interval between the first/last determination of 1.1 years. The mean coefficient of variability
(CVi, ratio of the SD of all individual values and their mean) was 18.2%, the median intra-individual differen-
ce was 6.7 nmol/L (36.4%), while the highest observed difference was 228 nmol/L (86%).

We also compared how many patients achieved 175 nmol/L (potential treatment cut-off), either by minimal
or maximal individual value. If Lp(a) < 75 nmol/L, the factor variability would have no impact in this way. In
patients with > 125 nmol/L, treatment would be indicated by 57% using the lowest, while 88% using the
highest individual value. In the “grey zone” of 75-125 nmol/L, only 15% of patients would be misclassified
in this way.
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Conclusions: Lp(a) shows relatively high intra-individual variability in our series. However, we observed the
potential impact in terms of treatment indication only in patients with Lp(a) > 125 nmol/L, where repeated
determination of this parameter would be appropriate. In contrast, one screening examination per lifetime
will virtually be sufficient for persons with Lp(a) < 75 nmol/L.

Uvod zu pouze jeden nabér za zivot.">" Na druhé strané kaz-

Lipoprotein(a) (Lp(a), .lipoprotein malé a”) je zndm po
vice nez 60 let," nicméné po dlouhd léta nedosahl vétsi
pozornosti nad ramec konstatovani, ze by mohl poten-
cialné vstupovat do etiologie aterosklerotickych vaskular-
nich chorob. Teprve po roce 2010 odborné spole¢nosti?
tento parametr ,formalné uzndvaji” jako nezavisly kar-
diovaskularni rizikovy faktor a doporucuji jeho screening
u vybranych rizikovych jedincd. Za touto zménou para-
digmatu jsou pochopitelné pomérné rozsdhlé duakazy
v podobé prospektivnich studii, souhrnné o desetitisico-
vych souborech a novéji v podobé i tzv. mendelovské ran-
domizace, kterd ndm dava vysoky stupen jistoty kauzality
daného faktoru.>~> Hyperlipoproteinemie Lp(a) rovnéz
obdrzela svij formalni kédd v mezinarodnim seznamu dia-
gndz ICD-10 (tj. E78.41). Skutecny prelom viak pfinesla
az posledni dekada, kdy se objevila celd fada Iéciv cilené
vyvinutych k ovlivnéni koncentrace Lp(a), nejc¢astéji me-
chanismem naruseni exprese genu LPA, ktery je z vice nez
90 % zodpovédny za individualni status Lp(a).? Vétsinou
se jednd o tzv. siRNA (small interfering RNA), coz jsou pfi-
pravky olpasiran, zerlasiran a lepodisiran ¢i tzv. ASO (an-
tisense oligonucleotide), coz je Iék pelacarsen; ve vyvoji je
jesté i pripravek muvalaplin, coz je Ié¢ivo s malou moleku-
lou inhibujici syntézu Lp(a). Vsechny zminéné pfipravky
vykazuji ve studiich vysokou ucinnost (az 100% pokles)
z hlediska potencidlu ke snizeni cirkulujiciho Lp(a)®® a pfi-
nejmensim dva z nich (olpasiran a pelacarsen) jsou i po-
mérné daleko v klinickém testovani Ill. faze (prvni vysled-
ky v tomto sméru bychom mohli znat iz v poloviné roku
2025). Je tedy vhodné zaclit se vazné zabyvat nékterymi
praktickymi aspekty screeningu Lp(a), zejména otazkou,
jak budeme pacienty vhodné k 1é¢bé vyhledavat.

Podle prevladajiciho konsenzu'' je vhodné distribuci
Lp(a) vnimat ve tfech kategoriich. Prvni nejnizsi predsta-
vuji jedinci s ,vylouc¢enou hyperlipoproteinemii Lp(a)”,
definovani obvykle jako ti s koncentraci Lp(a) < 75 nmol/l
¢i < 30 mg/dl (dostupné laboratorni metodiky se mezi
sebou bohuzel mohou dosti zasadné lisit). Opacny pdl
predstavuji pacienti s jiz naopak ,prokazanou hyperlipo-
proteinemii Lp(a)”, definovanou jako koncentrace Lp(a)
> 125 nmol/l ¢ > 50 mg/dl. A mezi témito dvéma skupi-
nami byla ponechéna jesté urcita ,,Seda zéna”, kde neni
situace z hlediska formdlniho statusu Lp(a) jednoznacné.
Zcela jinou otazku vsak predstavuje, jaka koncentrace Lp(a)
bude eventudlné povazovana za indikaci k cilené 1é¢bé né-
kterym z vyse uvedenych pfipravkl (samoziejmé, pokud se
prokaze jejich pfinos) a Ize celkem s jistotou predpokladat,
Ze pfinejmensim zpocatku budou daleko vyssi nez uvede-
na dolni hranice hyperlipoproteinemie Lp(a).

Jak jiz bylo feceno, individudIni hodnoty Lp(a) jsou
zvice nez 90 % geneticky determinovany a predpoklad je,
Ze se zasadnéji v prlbéhu zivota neméni. Ke screeningu
tohoto faktoru tedy postacuje dle prevladajiciho konsen-

dy fyziologicky parametr podléha urcité fluktuaci, dané
jednak jeho biologickou variabilitou, ale také analytickou
variabilitou pouzité laboratorni metody ¢i dalsimi okol-
nostmi. ProtozZe rozhodnuti o indikaci |é¢by bude nejspise
kategorické (tj. bude arbitrarné uréena hodnota Lp(a), od
které budeme moct pfislusny pripravek podat), mize se
teoreticky snadno stat, Ze pravé tato fyziologicka variabi-
lita povede ke Spatnému klinickému rozhodnuti ohledné
zahajeni lécby (pacient prosté tfeba jen o nékolik nmol/I
pfislusné kritérium nesplini).

Cilem této nasi studie bylo posoudit, jaka je variabilita
stanoveni Lp(a) u redlnych pacientt a nakolik se to maze
pravé z hlediska rozhodnuti o |écbé promitnout do klinic-
ké praxe.

Metodika

Usporadani a vybér studovaného souboru
Studie vznikla jako sekundarni analyza epidemiologic-
kého projektu (survey), jenz byl zaméfen na mortalitni
trendy a Uroven |écby hlavnich aterovaskularnich chorob
u pacientl hospitalizovanych ¢i v ambulantni péci FN PI-
zen.'>' Predstavuje deskriptivni studii u pacientd ambu-
lantné sledovanych z libovolnych divodd ve FN Plzen,
u nichz byla v rdmci jejich laboratorniho screeningu opa-
kované stanovena hodnota Lp(a) identickou metodikou.
Celkové bylo ve FN Plzert mezi lety 2003 a 2023 prove-
deno vice nez 34 000 stanoveni Lp(a), pro potieby této
analyzy jsme v3ak pouzili pouze 6 771 stanoveni realizova-
nych (pocinaje rokem 2015) v soucasné dobé pouzivanou
metodikou (viz dale) u celkem 3 759 probandUl. Z tohoto
inicidlniho souboru jsme déle vybrali pouze ty pacienty,
u nichz bylo stanoveni Lp(a) realizovano alespori dvakrat,
a to s minimalnim odstupem 3esti mésich. Finalni analy-
zovany soubor tedy zahrnuje 490 osob, u nichZ bylo sou-
hrnné realizovano 1 657 jednotlivych stanoveni Lp(a), kdy
jsme pro kazdého pacienta méli k dispozici 2-10 rdznych
individudlnich méreni s odstupem alespon pul roku mezi
nimi.

Analyza dat

IndividudlIni plazmatické hodnoty Lp(a) byly stanoveny
v rutinni laboratofi Ustavu klinické biochemie a hema-
tologie pomoci komer¢niho kitu firmy Roche na ana-
lytické platformé COBAS ¢701 (ROCHE Diagnostics, Ba-
silej, Svycarsko). Pro statistickou analyzu byly pouzity
prevazné konvendni deskriptivni metody. Zaméfili jsme
se predevsim na minimalni a maximalni hodnotu, ktera
byla u dané osoby namérena (aniz bychom brali v po-
taz, v jakém casovém poradi byla tato stanoveni rea-
lizovana. Kalkulovan byl absolutni rozdil mezi témito
dvéma hodnotami a relativni percentudlni nardst opro-
ti minimalni hodnoté (tj. maximalni minus minimalni
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a [maximalni minus minimalnil/minimalni Lp(a)) Dale
jsme pouzili i intraindividualni pramér a standardni
odchylku stanoveni (tj. napfi¢ vsemi namérenymi hod-
notami u jednoho pacienta). Biologickd variabilita
Lp(a) byla hodnocena jednak pomoci modifikované
Blandovy-Altmanovy analyzy (kde jsme pouzili mini-
malni a maximalni hodnotu, bez zfetele na jejich po-
radi) a dale pak pomoci koeficientu variability (tj. podil
smérodatné odchylky [SD] viech jednotlivych stanoveni
a jejich priméru). Statisticka analyza byla realizovana
pomoci softwaru STATISTICA 14 (TIBCO Software Inc,
Palo Alto, CA, USA).

Vysledky

Analyzovany soubor predstavuje 490 osob (46 % muzl)
o pramérném véku 51,1 roku (+ 21,9), u nichz bylo sou-
hrnné realizovano 1 657 jednotlivych stanoveni Lp(a)
a kdy jsme pro kazdého pacienta méli k dispozici 2-10
raznych individualnich méreni. Median cinil tfi vysetreni
Lp(a) na osobu s celkovym odstupem mezi prvnim a po-
slednim stanovenim asi 1,1 roku (tabulka 1).

IntraindividudlIni rozdil mezi nejnizsi a nejvyssi namé-
fenou hodnotou Lp(a) ukazuje obrazek 1. Obé hodnoty
se mezi sebou pfi parovém porovnani vysoce statisticky
lisily (p < 0,0001, WilcoxonUv parovy test), pficemz medi-
an absolutniho rozdilu ¢inil ¥8 nmol/l. To se ale promitlo
do vice nez 36% relativniho rozdilu mezi obéma hodno-
tami (tj. nejvyssiho pozorovaného percentudlniho vze-
stupu individudlni hodnoty Lp(a) mezi dvéma mérenimi).
Pramérna biologickd variabilita méreni Lp(a) (koeficient
intraindividualni variability, CVi), stanovena tentokrat jiz
na zakladé vsech dostupnych méreni, cinila asi 18 % (ta-
bulka 1), pficemz tuto hodnotu vy3si nez 10 % vykazovalo
vice nez 70,4 % pacientl. Tento intraindividualni rozdil
by tak vedl u ¢asti souboru k mirné rozdilné klasifikaci
pacientu z hlediska diagnézy hyperlipoproteinemie Lp(a)
(= 125 nmol/l) a potencidlniho indika¢niho kritéria l1écby
(> 175 nebo > 200 nmol/l) (tabulka 1, dolni panel).

Obrazek 2 dokumentuje vztah mezi absolutni hod-
notou Lp(a) a variabilitou jeho stanoveni. Na hornim
panelu je uvedena Blandova-Altmanova analyza dokla-
dajici, ze ¢im vyssi je hodnota Lp(a), tim vyssi je také
maximalni intraindividudIni rozdil mezi hodnotami té-
hoz pacienta, regresni kfivka vztahu téchto dvou veli-
¢in ukazuje na statisticky vysoce signifikantni vzajem-
nou asociaci (obr. 2, horni panel). Provedli jsme oviem
rovnéz analyzu pomoci koeficientu variability (CVi),
ktery zahrnoval vSechny zmérené hodnoty, a nikoliv jen
ty extrémni. Zde jsme naopak zadny zadsadnéjsi narust
biologické variability pfi vyssich hodnotach Lp(a) ne-
pozorovali, resp. dokonce maximum efektu lze nalézt
spise v nizsich hodnotach.

Tabulka 2 porovnava, nakolik se klasifikace jednotli-
vych pacientt liSila z hlediska teoretického indika¢niho
kritéria lécby pfi pouziti minimalni a maximalni pozoro-
vané individudIni hodnoty Lp(a); pouzili jsme dvé rlzna
indikacni kritéria (viz oddil Diskuse) a soubor jesté rozdé-
lili do tfi doporucenych kategorii'®' statusu Lp(a). U osob
s vyloucenou hyperlipoproteinemii Lp(a) (< 75 nmol/l) by
z hlediska dosazeni indika¢niho kritéria nehralo zadnou
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nou hodnotou Lp(a) (hodnota p na zakladé Wilcoxonova parového
testu).

Tabulka 1 - Zakladni charakteristiky souboru, parametry

variability stanoveni Lp(a) a prevalence nadnormalnich hodnot

n 490

Vék (SD) (rok) 51,1(21,9)
Pohlavi (% muz() 46,0
Medidn (IQR) poctu individualnich stanoveni 3(2-4)

Lp(a)

Median (IQR) sledovaného obdobi’ (rok) 1,1(0,8-1,6)
Prdmér (SD) minimalni individudIni hodnoty 58,8 (84,8)
Lp(a) (nmol/l)

Prdmér (SD) maximalni individuaIni hodnoty 77,6 (105,5)
Lp(a) (nmol/l)

Individudlni prdmér (SD) vsech stanoveni 68,0 (95,1)
(nmol/l)*

Median absolutniho intraindividualniho 6,7 (1,8-23,9)

rozptylu Lp(a)* (nmol/l)

Median percentualniho intraindividualniho
rozptylu Lp(a)s (nmol/l)

Pramér (SD) koeficientu intraindividudlini
variability* (%)

36,4 (17,1-65,9)

18,2 (13,5)

Lp(a) > 125 nmol/l (%):
Na zakladé minimalni individualni hodnoty 20,2
Na zékladé maximalni individudlni hodnoty 24,7
Lp(a) > 175 nmol/l (%):
Na zakladé minimalni individualni hodnoty 11,6
Na zékladé maximalni individuélni hodnoty 18,6
Lp(a) > 200 nmol/l (%):
Na zakladé minimalni individualni hodnoty 8,8
Na zékladé maximalni individudlni hodnoty 14,1

IQR - mezikvartilové rozpéti; SD - smérodatna odchylka.
*Odstup prvniho a posledniho stanoveni Lp(a); * pramér vsech
jednotlivych stanoveni Lp(a) u konkrétniho pacienta; * maximalni
individualni hodnota minus minimalni individualni hodnota;
$maximalni minus minimalni / minimalni individualni hodnota;
#SD vsech jednotlivych stanoveni/ primér viech jednotlivych
stanoveni Lp(a) u konkrétniho pacienta.
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Obr. 2 - Vztah mezi absolutni hodnotou Lp(a) a variabilitou jeho
stanoveni (Blandiv-Altmandv graf [horni panel] a koeficient CVi
[dolni panel]). SD — smérodatnd odchylka.

Tabulka 2 - Pocty pacientt (%) spliiujicich predpokladané

kritérium lécby' na zakladé maximalni a minimalni namérené
hodnoty Lp(a) ve tiech kategoriich* distribuce toho parametru

Lp(a) Lp(a)
> 175 nmol/I'  >200 nmol/I

Lp(a) < 75 nmol/l (, vyloucena hyperlipoproteinemie Lp(a)“)* n =365

Na zakladé minimalni hodnoty 0 0

Na zékladé maximalni hodnoty 0 0

Lp(a) > 75 nmol/l < 125 nmol/l* n = 26

Na zékladé minimalni hodnoty 0 0

Na zakladé maximalni hodnoty 15,4 7,6

Lp(a) > 125 nmol/l (, potvrzena hyperlipoproteinemie Lp(a)")* n =99
Na zakladé minimalni hodnoty 57,6 43,4

Na zékladé maximalni hodnoty 87,8 67,7

"Pfifazeni do této kategorie provedeno na zédkladé minimalni
namérené individualni hodnoty Lp(a).

roli, zdali bychom pouzili nejnizsi ¢i nejvyssi hodnotu.
Naopak u osob s potvrzenou hyperlipoproteinemii (> 125
nmol/l) by se kategorizace z hlediska indika¢niho kritéria

lécby pomérné zasadné lisila, a to aZz o 30 procentnich
bodU (tabulka 2, dolni panel).

Diskuse

V nasi analyze jsme méli moznost posoudit, jaka je bio-
logicka variabilita individualni koncentrace Lp(a) v ,redl-
ném svété” a nakolik toto muze v klinické praxi zkompli-
kovat rozhodovani ohledné eventudlniho zahajeni lécby.

Analyzu biologické variability jsme v nasi studii pro-
vedli dvéma zpusoby (tj. pomoci Blandovy-Altmanovy
analyzy a koeficientu CVi) a oba pfistupy nam daly zdan-
livé protichidné vysledky. To je oviem dano tim, Ze Blan-
dova—Altmanova analyza pracuje s absolutnim rozdilem,
a navic jsme zde pouzili pouze extrémni individualni
hodnoty (nejnizsi a nejvyssi) Lp(a). Naopak koeficient CVi
pracuje pouze s relativnim rozdilem (nebot predstavuje
pomér SD a priméru). Pro formalni stanoveni biologické
variability parametru se jisté CVi hodi Iépe, u téch s vyso-
ce neparametrickym rozlozenim ale muze vést k obtizné
klinické interpretaci. Zdanlivé velky rozdil mezi dvéma
hodnotami muze totiz byt klinicky zcela nezajimavy, po-
kud se nachdzime hluboko v pasmu normalnich hodnot.
A naopak, i pomérné maly rozdil u vysoké hodnoty muize
vést k jiné klasifikaci, a tudiz Spatnému klinickému roz-
hodnuti z hlediska zahajeni Iécby. K interpretaci nasich
dat je tedy nutno pfistoupit z obou hledisek, tj. biologic-
ké variability parametru a skute¢ného klinického dopadu
tohoto jevu.

Podobné, jak je tomu u vétsiny fyziologickych para-
metrq, intraindividualni rozdily namérenych koncentraci
Lp(a) v case (= biologicka variabilita) byly pomérné vysoké.
Prdmérna hodnota CVi ¢inila asi 18 % (coz je jisté hodné),
pri¢emz vy3si nez 10% variabilitu méfeni vykazovalo vice
nez 70 % pacientu. | z hlediska absolutniho rozdilu se dvé
extrémni individudIni hodnoty v medianu lisily az o0 36 %
a nejvétsi pozorovany rozdil ¢inil az 229 nmol/l! Je tedy
ocividné, ze dvé stanoveni Lp(a) u téhoz pacienta nam
potencialné mohou dat zcela odliSnou informaci. Jedinou
srovnatelnou studii, kterou se ndm v tomto sméru poda-
filo nalézt, byla subanalyza' studie OCEAN(a)-DOSE, pro-
vedena u 53 pacientd, randomizovanych k placebu v této
intervencni studii zamérené na léc¢bu Lp(a).® Pramérny
koeficient CVi v této studii (z hlediska velikosti souboru
takrka devétkrat mensi oproti té nasi) Cinil 10 % a nej-
vétsi pozorovany rozdil mezi dvéma hodnotami téhoz
pacienta dosahoval 135 nmol/l. Zdanlivé mensi pozoro-
vana variabilita v této studii je pravdépodobné dana tim,
Ze predstavuje daleko homogennéjsi soubor nez ten nas;
predevsim asi tim, Ze zafazovacim kritériem byla hodnota
Lp(a) > 150 nmol/l. Pokud bychom nas soubor omezili po-
dobnym zpusobem (n = 91), ¢inil by prdmérny CVi 11,9 %
(tudiz by byl velmi podobny). Autofi této studie vsak i na
zakladé této pozorované variability hodnoti doporuceni
nabirat Lp(a) jen jednou za Zivot velmi skepticky, resp.
predpokladaji nutnost opakovaného testovani.

Otazku je vsak tfeba Fesit spiSe v kontextu skutecné-
ho klinického dopadu, ktery by zjisténa vysoka variabi-
lita Lp(a) mohla mit. Nase data zahrnuji plnou distribuci
hodnot Lp(a) a celkem jednoznacné z nich vyplyva, Ze pro
naprostou vétsinu subjektd nehraje i takto relativné vyso-
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ka variabilita Zadnou roli. Doty¢ny jedinec totiz obvykle
spada do stejné kategorie , vyloucené hyperlipoproteine-
mie Lp(a)”, a tudiz oby opakované testovani nepfineslo
zadnou novou informaci. Naopak zcela odlisnou roli vsak
muze biologickd variabilita hrat v nadnormalnich hod-
notach. V nasi studii jsme tento problém testovali z hle-
diska dvou potencialnich indikacnich kritérii lécby (> 175
a =200 nmol/l), nebot zatim neni jasné, jaka koncentrace
Lp(a) se stane indikaci pro zahajeni 1é¢by (samoziejmé za
predpokladu, Ze pfislusné studie vibec daji signifikantni
vysledek). Studie faze Ill s olpasiranem (OCEAN(a)-OUT-
COMES) je zaméfena na snizeni recidivy zavaznych kar-
diovaskularnich ptfihod (MACE) u pacientt s manifestni
ischemickou chorobou srde¢ni a hlavnim zafazovacim
kritériem je zde koncentrace Lp(a) = 200 nmol/l (vysledky
by mohly byt jiz v roce 2026). Druhym bézicim projektem,
rovnéz cilenym na sniZeni incidence MACE v sekundarni
prevenci je studie Lp(a) HORIZON s pelacarsenem a zara-
zovacim kritériem je zde Lp(a) > 70 mg/dl (tj. 175 nmol/l);
vysledky by mohly byt dostupné jiz v roce 2025. Pravdépo-
dobné to budou pravé tyto dvé studie, které budou tvo-
fit terapeuticky standard, tj. na zédkladé v nich pouzitych
zarazovacich kritérii koncentrace Lp(a) bude u pacientd
indikovana pfislusna lécba.

Na zakladé nasich dat tak mazeme predpokladat, ze
do urcité ,sporné zény” indikace (tj. téch, kde variabi-
lita stanoveni mlze vést k chybnému rozhodnuti) bude
spadat asi 5-7 % jedincl. A pravé u téchto hrani¢nich pfi-
padd by opakované nabéry mély svlij nesporny vyznam.
Krucidlni otdzkou vsak zUstav4, jak takového pacienta po-
znat, kdyz rozdil mezi dvéma hodnotami téhoz pacienta
muze byt opravdu velky (v nasem souboru se rozdil mezi
nejnizsi a nejvyssi hodnotou u téchto pacientd pohyboval
ve velmi Sirokém rozmezi 20-212 nmol/l (!)). Mezi nasimi
pacienty jsme ale Zadny takovy ,,sporny pfipad” nenalezli
v té ¢asti souboru (a bylo to takika 75 % vsech pacientt),
kde minimalni namérena individualni koncentrace Lp(a)
nepresahla 75 nmol/l. Pokud se tedy zjisténa hodnota
Lp(a) bude u pfrislusného pacienta pohybovat v tomto
rozmezi ,vyloucené hyperlipoproteinemie Lp(a)”, asi po-
strada smysl ji znovu retestovat. V ,Sedé zoné” mezi 75
a 125 nmol/l jsme nalezli pouze Ctyfi pacienty, u nichz by
teoreticky mohla byt na zdkladé jejich nejvyssi hodnoty
jiz |é¢ba indikovana. Jakkoliv to Cinilo jiz asi 15 % podsou-
boru 75-125 nmol/l, stale asi dosti postrada smysl v tom-
to stratu systematicky vyhledavat tyto sporné pacienty
dalsim retestovanim, aniz bychom k tomu méli zésadni
klinicky ddvod (napf. extrémné vysoké kardiovaskularni
riziko, kde asi bude potencidlni indikace 1é¢by). Naopak
mezi pacienty s Lp(a) = 125 nmol/l (na zakladé nejnizsi
hodnoty), tj. s jiz prokdzanou hyperlipidemii Lp(a) bylo
takrka 88 % téch, u nichZ alespori jedna z namérenych
individualnich hodnot nékdy presahla hranici 175 nmol/,
a tudiz by v naprosté vétsiné potenciadlné splnili indikac-
ni kritéria l1é¢by. Nezanedbatelné mnozstvi (tj. asi 68 %)
téchto jedincl nalezli i pro pfipad, Ze by indikac¢ni kri-
térium lécby bylo nakonec stanoveno na vyssi hodnoté
(tj. 200 nmol/l). Tudiz u jedinct, kde screeningem zjisti-
me hodnotu Lp(a) > 125 nmol/l, ma dalsi retestovani bez-
pochyby smysl. Na tomto misté asi také nutno zdlraznit
fakt, Ze ekonomickad narocnost stanoveni Lp(a) je nyni
jiz relativné mald a pohybuje se mezi 30-60 K¢ pfi po-

uziti plné automatizované metody, v podstaté se jedna
jen o rozsifeni jiz rutinné stanovovaného ,lipidogramu”
o tento dalsi parametr.

Obvyklym jevem u vétsiny biologickych parametrt je,
Ze narustaji s vékem pfislusnych jedincu. V pfipadé Lp(a)
vsak zrovna tento fenomén v nasem souboru potvrdit ne-
mlzeme. Zadny statisticky vyznamny vztah mezi vékem
a hodnotou Lp(a) (at jiz minimalni, nebo maximalni, i
i rozdilu mezi nimi) zde nalezen nebyl. Podobné jsme ne-
zjistili ani zadny intraindividualni nardst mezi prvni a po-
sledni namérenou hodnotou, resp. zde byl zaznamenan
dokonce paradoxné statisticky vyznamny pokles (69,1 vs.
65,9 nmol/l, p < 0,001). Zadnou roli nehral ani ¢as, kte-
ry ub&hl mezi namérenou nejnizsi a nejvyssi koncentraci
Lp(a). Koncentrace Lp(a) téZ nebyla nijak vyznamné dotce-
na pohlavim pacientd, byt urcity marginalni vliv Zzenského
pohlavi smérem k vétsim rozptylu mezi nejnizsi a nejvyssi
hodnotou jsme zde nalezli. Jak koeficient variability, tak
i rozdil mezi nejvyssi a nejnizsi hodnotou pochopitelné
narlstal s poctem provedenych nabérd, celkové to viak
nijak neovliviiuje nase zaveéry.

Limitace studie

Hlavni limitaci studie je zejména jeji Cisté observacni cha-
rakter a pravdépodobné vysoka heterogenita souboru,
kdy nezndme dlvody ani okolnosti ndbéru Lp(a). Pouze
jsme vyuzili fakt, Ze stanoveni bylo provedeno opakova-
né, nejcastéji Cisté jen z dlvodu klinické rutiny (dané am-
bulantni pracovisté ma prosté ve zvyku Lp(a) nabirat jako
soucast lipidogramu, aniz by k tomu byl néjaky specificky
duvod). Samoziejmé nemuzeme plné vyloucit vliv néjaké
klinické udalosti, kterd mohla individualni hodnotu Lp(a)
akutné ovlivnit, ale soucasné znalosti problematiky za-
tim nic v tomto sméru nenaznacuji. Pro potfeby podobné
analyzy (parové intraindividualni porovnani pouze kon-
centraci Lp(a)) by ale tato limitace nase zjisténi zasadnéji
ovlivnit neméla

Zaveéry pro praxi

Navzdory predstavé o celozivotné stabilnich hodnotach
Lp(a) tento parametr vykazuje i tak pomérné vysokou
biologickou intraindividualni variabilitu. K rozhodnu-
ti o jeho stanoveni je tudiz tfeba pfistupovat selektivné
a hlavné v klinickém kontextu. Prvnim krokem by mél byt
screeningovy nabér alespon jedenkrat za Zivot (tak jak je
to doporucovano i odbornymi spole¢nostmi). Pokud bude
prokdzan normalni status tohoto faktoru (< 75 nmol/I ¢i
< 30 mg/dl), pravdépodobné to bude zcela postacovat,
nebot je vysoce nepravdépodobné, Ze by hodnota Lp(a)
mohla nékdy dosdhnout hodnot vyzadujicich 1écbu (ale-
spon podle soucasného pohledu na véc). Na druhé stra-
né, pokud tuto hyperlipoproteinemii potvrdime (tj. Lp(a)
bude > 125 nmol/I ¢i > 50 mg/dl), ma na zakladé nasich dat
naopak smysl stanoveni rutinné opakovat (coZ se viak asi
nebude tykat vice nez 20 % jedincu). To plati jesté vice,
pokud zde bude néjaka dalsi klinicka okolnost, ktera by
mohla byt potencidlné indikaci k 1é¢bé (pravdépodobné
zejména manifestni vaskuldrni choroba). Tento pfristup
sice mUze puUsobit utilitdrné (v podstaté budeme cekat,
az ,nahodou” néktera z hodnot splni indika¢ni kritérium
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I1éCby), nepovede ale zase k tomu, Ze by pfislusny jedinec
byl z léc¢by vyloucen jen z dlvodl variability paramet-
ru (vétsina aterovaskularnich rizikovych faktort puUsobi
smérem k riziku kontinualné, tudiz lze dlvodné soudit,
Ze i tento pacient bude z |écby profitovat). Je tfeba ale
jesté znovu zdUraznit, Ze toto vie bude platit, az (pokud)
budeme mit k dispozici jednoznacny dikaz pfinosu Iécby
Lp(a) v podobé intervencni studie (coz by mohlo byt jiz
velmi brzy).
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Cil: Popsat roli spadového kardiologa a zmapovat realnou praxi v jeho spadové ambulanci z pohledu dospé-
lych s vrozenou srdecni vadou (VSV).
Soubor a metodika: Retrospektivni analyzou elektronické databaze dospélych v ambulanci spadového kar-
diologa za sedmileté obdobi (1. 1. 2017-30. 12. 2023) byla selektovéna kohorta dospélych s VSV. Zahrnuty
byly jednoznacné pfripady. Vylouceny byly nejisté pripady a ptipady nesplnujici kritéria VSV (chlopenni ab-
normality bez pfitomnosti vady, perzistujici foramen ovale, arytmie, kardiomyopatie).
Vysledky: Z celkového poctu vysetienych dospélych (N = 2 338, vék 63,7 + 16,2 roku; prvni vySetieni kar-
diologem 73,3 %, Zen 50,3 %) tvofilo kohortu dospélych s VSV 5 % (N = 119; vék 58,4 + 18,4 roku, muzi
52,9 %). Cast VSV byla zjisténa u nas (45,4 %), zbytek jinde (55,6 %). Kardiologické vy3etfeni indikoval vét-
Sinou prakticky lékaf (77 %). Hlavni indikaci byla manifestace (69 %). K prosté dispenzarizaci znamé VSV se
dostavilo jen 57 %. Izolované VSV tvorily vétsinu (92 %). Vstupné bylo po korekci zndmé VSV 35,4 % nemoc-
nych. V nasem sledovani bylo ke korekci VSV indikovano 31,5 % nové zjisténych a 3,1 % ze znamych VSV,
non-VSV mechanicka intervence byla provedena u 22,2 %, resp. 5,4 %.
Zavér: Spadovy kardiolog zastava v péci o dospélé s VSV vyznamnou roli, ktera bude patrné v dalsich letech
narudstat. Jedna se jednak o primozachyt VSV a dale o zajisténi kontinuity dispenzarni péce jedincli se zna-
mou VSV, ktefi se z dispenzarni péce kardiocenter vytratili.

© 2024, CKS.

ABSTRACT

Aim: To describe the role of the catchment cardiologist and to map the real practice in his catchment outpa-
tient clinic related to adults with congenital heart diseases (CHD).

Material and methods: A cohort of adults with CHD was selected by a retrospective analysis of the electronic
database of adults in the catchment cardiologist’s outpatient clinic for a 7-year period. Unambiguous cases
were included. Uncertain cases and cases not meeting the criteria of CHD (valvular abnormalities without
haemodynamic defects, persistent foramen ovale, arrhythmia, cardiomyopathy) were excluded.

Results: Of the total number of examined adults (N = 2338, age 63.7+16.2 years; first examination by a car-
diologist 73.3%, women 50.3%), the cohort of adults with CHD reached 5% (N = 119; age 58.4+18.4 years,
men 52.9%). Part of CHD was found in our outpatient room (45.4%), the rest elsewhere (55.6%). Cardiolo-
gical examination was usually indicated by a general practitioner (77%). The main indication was manifesta-
tion (69%), only 57% attended the simple follow-up of known CHD. Isolated CHD constituted the majority
(92%). Baseline, 35.4% were after the CHD correction. In our follow-up, 31.5% of newly detected and 3.1%
of known CHD were indicated for CHD correction, non-CHD mechanical intervention was indicated in 22.2%,
respectively 5.4% in CHD adults.

Conclusion: The catchment cardiologist plays the important role in the care of adults with CHD, which is
likely to increase in the coming years. This is for both the primary detection of CHD and the continuity of
dispensary care of CHD adults who have dropped out of the dispensary care of cardiac centres.
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Uvod

Diky pokrokdm v détské kardiologii a kardiochirurgii pred-
stavuji dospéli s vrozenou srdecni vadou (VSV) relativné no-
vou, stale rostouci a vyrazné nehomogenni kohortu." Do-
spéli s VSV vyZaduji zvysenou pozornost praktickych lékard
i specialisti.? Typickym rysem je mala cetnost Siroké skaly
vrozenych srde¢nich anomadlii a jejich kombinaci."* Dosa-
Zenim dospélosti zanika dohled rodi¢a. Casto tak bohuzel
dochazi k preruseni kontinuity dispenzéarni kardiologické
péce. PFi funkéni organizaci zdravotni péce a vzdjemné
spoluprdci participujicich odbornikd zavisi Uspésnost trans-
feru od détského kardiologa ke kardiologovi pro dospélé
prfedevsim na zdravotni odpovédnosti doty¢ného jedince
a na bdélosti praktickych lékard. Se zvlastnim ddrazem je
nutné konstatovat, Ze nemalé mnozstvi VSV je primarné
diagnostikovano az v dospélosti.' Zbytecné se zdaji byt pfi-
pady s akutni ,, primomanifestaci”.*

S dospélosti pribyvaji rizika typickd pro dospélou popu-
laci.' Jedna se o rizika spojena s fertilnim vékem, environ-
mentdlni toxikologii, kumulaci civiliza¢nich a degenera-
tivnich chorob, starnutim, polypragmazii, hypomobilitou
a traumaty.> Vedle toho je kazdy jedinec zatizen pfiro-
zenym vyvojem vlastni VSV."34¢ Rizika jsou dana typem
a komplexnosti VSV (izolovana, smisena a komplexni, cya-
notickad a necyanoticka), mirou korekce VSV (nativni jesté
neresend, spontanné vyresend nebo paliativné ¢i kurativ-
né korigovana), rezidualnimi nalezy (rdznd hemodyna-
mickd vyznamnost a rliznd dynamika v ¢ase) a dale potre-
bou intervenci a reintervenci ¢asto v anatomicky slozitém
terénu. Specifickou problematiku predstavuji ptidruzené
kardidlni i nekardidlni komplikace."* Vyse popsana hete-
rogenita omezuje doporucené postupy pro dospélé s VSV
spiSe na konsenzus expertl nez na dikazy z velkych ran-
domizovanych studii ¢&i metaanalyz.'?

K dispozici mame studie dokumentujici péci o dospélé
s VSV z obecnych a specializovanych kardiocenter. Data
dokumentujici roli obecného kardiologa a realnou praxi
v jeho spadové terénni ambulanci z pohledu dospélych
s VSV oviem chybéji. Cilem naseho sdéleni je tuto situaci
zmapovat.

Soubor a metodika

Studie

Za sledované obdobi (1. 1. 2017-30. 12. 2023) byla pro-
vedena retrospektivni analyza elektronické databaze pa-
cientd bézné spadové kardiologické ambulance pro do-
spélé.

Geograficka charakteristika lokality (mésto a okoli)
Prdmérny pocet obyvatel ve mésté dosahoval 8 524 (pra-
mérny vék 44,3 roku; 48,6 % muzud). Rozloha mésta je
21,4 km?. V perimetru 24-26 km se nachdzeji ¢tyfi nemoc-
nice. Jedna z nich disponuje komplexnim kardiocentrem.
Nejblizsi kardiologickd ambulance je ve vzdalenosti 11
km. Lokalni hustota zalidnéni je 80-90 obyvatel na km?2.

Definice zakladni kohorty pacientd
Zakladni kohortu tvofi vsichni, ktefi splnovali definovana
kritéria (vék > 18 let, provedeni nezbytného kardiologic-

kého vysetfeni v nasi ambulanci: 1. komplexni kardio-
logické vysetreni (definované kédem 17021 v Seznamu
zdravotnich vykonl s bodovymi hodnotami), 2. specia-
lizované elektrokardiografické vysetfeni (kéd 17111)
asoucasné 3. specializované echokardiografické vysetfeni
(kod 17261). Ze zakladniho vybéru byli vylouceni vsichni
jedinci, ktefi nesplriovali kritéria pro zafazeni (vék < 18
let, nedplnost pozadovaného vysetreni, vySetfeni nepro-
béhlo v nasi ordinaci).

Selekce dospélych s VSV

Ze zakladniho vybéru byli ve dvoustupriovém konsekutiv-
nim procesu selektovani viichni dospéli s VSV. V prvnim
stupni byl uzit Q-kod VSV podle Mezindrodni statistické
klasifikace nemoci a pfidruzenych zdravotnich problém,
10. a 11. revize (MKN-10 a MKN-11). K eliminaci falesné
pozitivné i faleSné negativné zarazenych jedincl byla né-
sledné provedena manualné cilend analyza zakladniho
vybéru za ucelem detekce nepochybné VSV (diagnosticky
souhrn a echokardiograficky nalez) s akcentem na misto
prvni diagnostiky VSV (1. u nés, 2. jinde). Vylouceny byly
sporné i nejasné pfipady (sporné kratké fuze cipl chlop-
né, billowing, prolaps < 3 mm), stavy po kardiovaskular-
nich korekcich bez relevantniho odliseni VSV od ziskanych
vad, chlopenni abnormality bez vady (insuficience < 2.
stupen, stendzy semilundrnich chlopni se stfednim tlako-
vym gradientem [PG] < 15 mm Hg, sporné zkraty neproka-
zané ve dvou a vice kolmych projekcich, pfipadné trans-
ezofagedlni ¢i kontrastni echokardiografii). Vylouceny
byly perzistujici foramen ovale, geneticky podminéné jiné
srde¢ni komorbidity (arytmie, kardiomyopatie,...)."378

Statistika

Kontinudlni kvantitativni data jsou vyjadfena prdmérem
a smérodatnou odchylkou (x + SD), pfipadné medidnem
s maximalni a minimalni hodnotou (median [minimum;
maximum]). Kvalitativni data jsou vyjadifena cetnosti (ab-
solutni, relativni v procentech). K testovani rozdilu byl uzit
t-test, FisherQv test s hodnotou vyznamnosti (p < 0,05).

Vysledky

Zakladni soubor

Zakladni soubor (N = 2 338) byl pohlavné (49,7% muz(;
50,3% Zen) i vékové vyvazen (63,7 = 16,2; 67 [18-101],
muzi 63,8 + 15,4; 67 [18-97], Zeny 63,5 + 16,9; 67 [18-101]
let; p = 0,631). Vétsinou se jednalo o prvni vysetieni kar-
diologem (73,3 %) pro nasledujici dvody (dusnost 31 %,
bolest 21 %, palpitace 17 %, presynkopa 13 %, ostatni
a smisené 18 %), zbyla tretina (26,7 %) pacientd méla
zndmou kardiologickou diagndézu.

Dospéli s VSV

Dospélis VSV (N = 119), jejichz demograficka data shrnu-
ji tabulka 1 a obrazky 1A, 1B, byli pohlavné (52,9% muz(;
47,1% zen) i vékoveé vyvazeni (p = 0,155) stejné jako obé
jejich podskupiny (VSV diagnostikované u néds: N = 54;
p =0,247 a VSV diagnostikované jinde: N = 65; p = 0,456)
(tabulka 2). V celkové skupiné VSV i ve skupiné VSV
detekovanych jinde se liSila obé pohlavi spektrem VSV
(p = 0,000338 a p = 0,0002). Takovy rozdil nebyl pro-
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Obr. 1 - Dospéli s VSV. (A) Komorbidity, komplikace, cizi srde¢ni materialy, zplisob feSeni VSV; (B) nejcastéjsi medikace.
BB - betablokatory; SGLT2 - sodiko-glukézové kotransportéry 2; TEN — tromboembolickd nemoc; TSH - tyreotropin; VSV - vrozena srdecni
vada.

DOSPELI S VSV

A Celkem (N =119)

M lzolovany zkrat |1AS
M lzolovany zkrat IVS
M Izolovana aortalni vada
M Izolovana mitralni vada

19%

M lzolovana pulmonéini vada
m Koarktace aorty

6% m PLHDE
. m AVSD ink letni
B VSV DG u nas (N = 54) C VSV DG jinde (N = 65) Can inkompletni

M Pravostranny aortalni oblouk
M Situs viscerum inversus totalis
Komplexni/smiZené vady

Obr. 2 - Dospéli s VSV, spektrum VSV.
AVSD - atrioventrikularni septalni defekt; DAP - ductus arteriosus patens; DG - diagnostikovana; IAS - interatriaIni septum; IVS - interven-
trikuldrni septum; PLHDZ - perzistujici levostrannd horni duta zila; VSV - vrozena srdecni vada.
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Tabulka 1 - Demografie dospélych s VSV - vSech

(diagnostikovanych u nas + jinde)

119 (100)
58,4 + 18,4; 61 (19-97)
28,6 +6,1; 27,7 (18,4-47,0)

Pocet pacientd, N (%)
Veék (roky)
Body mass index (kg/m?)

Zeny, N (%) 56 (47,1)
Nejcastéjsi reference k nam - 92 (77,3)
od praktického lékare, N (%)

Nejcastéjsi dosazené vzdélani - 67 (56,3)
zakladni/odborné ucilisté, N (%)

Pozitivni rodinna anamnéza na 60 (50,4)
KVO, N (%)

Pozitivni osobni anamnéza na KV 99 (83,2)
RF, N (%)

Hodnotitelny CPET (dosazena TF 74 (62,2)
>75%TF__), N (%)

Nejcastéjsi medikace — antihyper- 73 (61,4)
tenziva v¢. betablokatort, N (%)

Nejcastéjsi komorbidita — 35 (29,4)
hyperlipidemie, N (%)

Kardiostimulator, N (%) 2(1,7)
Historie infekéni endokarditidy, 2(1,7)

N (%)

VSV primarni zachyt u nas, N (%) 54 (45,4)
Typ VSV, N (%)

- Izolovany zkrat v IAS 23(19,3)
- Izolovany zkrat v IVS 3(2,5)

- Izolovana aortalni vada 55 (46,2)
- Izolovana mitralni vada 22 (18,5)
- Izolovana pulmonalni vada 1(0,8)

- Koarktace aorty 1(0,8)

- PLHDZ 1(0,8)

- Inkompletni AVSD 2(1,7)

- DAP 2(1,7)

- Pravostranny aortélni oblouk 1(0,8)

- Situs viscerum inversus totalis 1(0,8)

- Komplexni/smiSené vady 7 (5,9)
Korekce VSV jiz pfi vstupu k ndm, 23(19,3)
N (%)

Korekce VSV na konci naseho 31 (26,0)

sledovani, N (%)

Vyznamna VSV ke konzervativnimu
postupu, N (%)

11(9,2)

AVSD - atrioventrikularni septalni defekt; CPET - kardiopulmonal-
ni zatéZovy test; DAP — ductus arteriosus patens; I1AS — interatridlni
septum; IVS - interventrikularni septum; KV - kardiovaskularni;
KVO - kardiovaskularni onemocnéni; PLHDZ - perzistujici levo-
stranna horni duta zila; RF - rizikové faktory; TF - tepova frek-
vence; TF - maximalni tepova frekvence; VSV - vrozena srdecni
vada.

kazan ve skupiné VSV detekovanych u nas (p = 0,699).
Spektrum jednotlivych typl VSV dokumentuje obrazek
2. Dominantné (92 %) se jednalo o izolované VSV, zby-
tek (7,6 %) tvorily smiSené a komplexni VSV. Ve vsech
skupindch dominovaly izolované chlopenni VSV (66 %;
81 %; 47 %), dalsi v poradi byly zkratové VSV (22 %;
15 %; 33 %) (obr. 2).

Kardiologické vysetfeni indikoval nejcastéji prakticky
lékar (77 %; 92/119). Dominantni indikaci (69 %; 82/119)
byla manifestace (symptomy [dusnost, bolest, palpitace,
synkopy] nebo jiné abnormality [anamnéza, fyzikalni vy-
Setfeni, elektrokardiogram]), soucasny udaj o VSV byl jen
u 17 % (14/82). K prosté dispenzarizaci znamé VSV bez
manifestace se dostavilo jen 57 % (37/65) jedincd.

Sledovani dospélych s VSV je zndzornéno graficky (obr.
3). Vstupné mélo vyre$enou znamou VSV 23 dospélych
(35,4 %; z celkové skupiny VSV 19,3 %) (tabulka 1) — domi-
nantné muzi (87 %) (tabulka 2). BEhem naseho sledovani
(obr. 3) byla ze skupiny pacientl s VSV diagnostikovanou
u nas korekce indikovana u 17 (31,5 %, z celkového sou-
boru 14,3 %) pacientl. U sedmi z nich (13 %) byla pro-
vedena korekce VSV ve véku stanovené diagnézy (62,4 +
14,5 roku; 66 [33-77] let; izolované valvulopatie 100 %;
dominantné muzi 71,4 %) a u deseti z nich (18,5 %) ve
véku 68 + 16,4 roku; 68,5 (44-91) let (dominantné Zeny
70 %, izolované valvulopatie a izolované zkratové VSV
v poméru = 6 : 3) bylo rfeseni vyznamné VSV odmitnuto.
Ve skupiné VSV diagnostikovanych jinde jsme béhem
naseho sedovani indikovali feSeni VSV u dvou pacient(
(3,1 %) — v prvnim pfipadé byla provedena korekce, ve
druhém pripadé se zatim fesil jen soubézny vyskyt symp-
tomatické komorové tachykardie (KT).

Ve skupiné dospélych s VSV byla béhem naseho sledo-
vani mechanickou intervenci reSena také non-VSV pro-
blematika (radiofrekvencni ablace, elektrokardioverze,
operace, endoskopickd intervence, uméla plicni ventilace,
koronarografie,...) u 18,5 % jedinct. Dominantné se jed-
nalo o arytmie (10,1 %) a dale o neoplazie (4,2 %) (obr.
3). Ostatni (komorbidity, cizi srde¢ni materidly, medikace)
shrnuji obrazky 1A, 1B.

Diskuse

Nase studie jako prvni popsala skute¢nou roli ambulan-
ce spadového kardiologa v péci o dospélé s VSV. Jde sice
o vysledky z jediné ambulance, ve které dle predpokla-
du zastupuji dospéli s VSV relativné malou (5 %) a hete-
rogenni kohortu. Presto autofi shledavaji v dosazenych
vysledcich specifickou dulezitost. Studie pfinasi jiny uhel
pohledu, nez ktery nabizi vysledky kardiocenter ¢i dotaz-
nikovych Setfeni.® Specificky pfinos autofi shleddvaji v de-
tailni analyze heterogenni kohorty.

Z vysledkd, na rozdil od zkusenosti z centra, prekvapil
relativné vysoky vék kohorty (primeér i median spada na
prelom patého az sestého decennia), ac byly zastoupeny
vsechny vékové kategorie (19-97 let).">'%"" Tato skutec-
nost patrné souvisi s rostouci propracovanosti v organiza-
ci klinické péce v poslednich dekadach, s vysokou bdélosti
neonatologl a pediatr(, s pokroky a Sirokou dostupnos-
ti zobrazovacich metod a s celkové vyssi osvétou i mezi
zdravotniky pecujicimi o dospélé. Konecnym vysledkem je
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CELKEM
N =2 448
|
Dospéli s VSV
N=119
VSV dg. u nés | VSV dg. jinde
N =54 N =65
Intervencni feseni — v nasem sledovani (4 [1-8] let) Intervencni feseni — v nasem sledovani (4 [1-8] let)
Korekce VSV Korekce VSV odmitnuta Non-VSV korekce Korekce VSV Korekce VSV odmitnuta Non-VSV korekce
N=7 N=10 N=12 N=1 N=1 N=10
Arytmie || Neoplazma || Artréza Krvaceni GIT Respira¢ni insuficience Arytmie Neoplazma Koronarografie
N=5 N=3 N=2 N=1 N=1 N=7 N=2 N=1
| |
I | | I | 1
ST | | gynarom | | VT ST | | gynarom | | VT
N=4 N N=5 N=1 N N=1

Obr. 3 - Dospéli s VSV, sledovani.

GIT - gastrointestindlni trakt; KT — komorova tachykardie; non-VSV korekce — mechanickd intervence: elektrokardioverze, radiofrekvencni
ablace, operace, endoskopické osetfeni, uméla plicni ventilace; SVT - supraventrikuldrni tachykardie; VSV - vrozena srdecni vada; WPW -
Wolfflv-Parkinsonliv-Whitedv syndrom; mediédn (min.-max.).

Tabulka 2 - Demografie VSV dospélych (diagnéza u nas + jinde: n = 119; diagndza u nas: n = 54; diagnéza jinde: n = 65). Srovnani pomoci pohlavi,

véku, typu VSV

VSV (DG. U NAS + JINDE) VSV DG. U NAS VSV DG. JINDE
Pohlavi, muzi vs. Zeny Muzi Zeny Hodnotap Muzi Zeny Hodnotap Muzi Zeny Hodnota p
Pocet pacientd, N (%) 63(52,9) 56 (47,1) 26 (48,2)  28(51,8) 37(56,9) 28(51,8)
Vék (roky) 56,1+17,7 609+189 0,155 59,2+140 64+16,9 0,247 53,9+19,8 57,7+20,7 0,456
59 (20-85) 64 (19-97) 615(22-82) 66 (32-97) 56 (20-85) 60 (19-85)
Typ VSV, N (%) 0,0003 0,699 0,0002
- Izolovany zkrat v IAS 6 (26,1) 17 (73,9) 1(12,5) 7 (87,5) 5(33,3) 10 (66,7)
- Izolovany zkrat v IVS 2 (66,7) 1(33,3) 0 0 2 (66,7) 1(33,3)
- Izolovana aortalni vada 33 (60,0) 22 (40,0) 21(61,8) 13 (38,2) 12 (57,1) 9 (42,9)
- Izolovana mitralni vada 11 (50,0) 11 (50,0) 3(30,0) 7 (70,0) 8 (66,7) 4 (33,3)
- Izolovana pulmonalnivada 0 1(100) 0 0 0 1(100)
- Koarktace aorty 1(100) 0 0 0 1(100) 0
- PLHDZ 0 1(100) 0 0 0 1(100)
- Inkompletni AVSD 2 (100) 0 0 0 2 (100) 0
- DAP 1 (50) 1(50) 0 1 (100) 1(100) 0
- Pravostranny aortalni oblouk 1 (100) 0 0 0 1 (100) 0
- Situs viscerum inversus 1 0 0 0 1(100) 0
totalis
- Komplexni/smisené vady 5(71,4) 2 (28,6) 1(100) 0 4 (66,7) 2 (33,3)
Stav VSV, N (%)
Nereseno 38(43,2) 50(56,8) 22 (46,8)  25(53,2) 16 (39,00  25(61,0)
Vyreseno 25(80,7)  6(19,3) 4 (57,1) 3(42,9) 21(87,5  3(12,5)

AVSD - atrioventrikularni septalni defekt; DAP — ductus arteriosus patens; dg. — diagnostikovana; hodnota p - hladina vyznamnosti (p < 0,05);
IAS — interatriaIni septum; IVS — interventrikularni septum; PLHDZ - perzistujici levostranné horni duta Zila; VSV - vrozena srde¢ni vada.
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rostouci centralizace péce o jedince s VSV. Tento postup-
ny rozvoj systematické centralizace péce o jedince s VSV,
ktery se dnes jiz netyka pouze pediatrickych pacientd, ale
postupné se s jejich dospivanim rozviji i v mediciné pro
dospélé, pravdépodobné vysvétluje relativné sporadicky
vyskyt mladych dospélych s VSV v ambulancich spadovych
kardiolog.>'? Jinym, ponékud alarmujicim vysvétlenim
by mohlo byt svévolné ukonceni nebo prerudeni dispen-
zarni péce v dobé pladnovaného prevodu od détského
kardiologa ke kardiologovi pro dospélé." Za takovym
prerusenim muzou stat casové moznosti jedince, rfada
jinych povinnosti spojenych s dospélosti i domnéla iluze
o zbytecnosti dalsi dispenzarizace. Tato varianta by byla
méné lichotivd. Nase vysledky diskutované v néasledujicim
odstavci takovou dil¢i moznost pripoustéji.

Prekvapivym zjisténim je, Ze k pokracujici kardiologic-
ké dispenzarizaci se z dlvodu vlastni VSV pfihlasila jen
zhruba polovina jedinct (57 %; 37/65). A pravé pravidel-
nd dispenzarizace snizuje riziko akutniho fesSeni pfipad-
nych komplikaci.* Dominantnim divodem (69 %; 82/119)
kardiologického vysetreni byla néjaka forma manifestace
suspektni z kardiologické pficiny (symptomy, objektivni
abnormalita nebo oboje), pficemz soucasny udaj o ,néja-
ké" srde¢ni vadé byl uveden jen pfiblizné u pétiny z nich
(17 %; 14/82).

V souladu s o¢ekavanim je, ze kohortu tvofi dominant-
né izolované VSV (92 %)."" Vsechny komplexni VSV by
mély byt sledovany primérné v centru.? Na druhou stra-
nu ma za podminky splnéni vyse uvedeného predpokla-
du soubézna dispenzarizace i komplexnich VSV centrem
a spadovym kardiologem jisté vyhody (pruzna dostupnost
zdravotni péce, odlehceni specializovanych center, pfiro-
zené rozsifovani dovednosti).

Za nejvyznamnéjsi zjisténi pokladame relativné vyso-
ky podil (45 %; 54/119) primozachytu VSV v ambulanci
spadového kardiologa. Ve vsech pripadech se jednalo
o izolované VSV, z nichzZ spliiovalo indikaci korekce VSV
32 % (17/54). Vétsina z nich (59 %; 10/54) korekci VSV
nepodstoupila (sami odmitli, byli odmitnuti, technické se-
Ihani)."*> Na konci sledovani je po korekci VSV z kohorty
s primozachytem VSV u nas 13 % (7/54), z kohorty VSV
diagnostikovanou jinde 37 % (24/65) a z celkové kohorty
VSV 26 % (31/119) pacientl. Ostatni pokracuji v dispen-
zarizaci s cilem optimalizovat nacasovani eventualni in-
tervence, pripadné paliativné upravit farmakoterapii.'?>

Pozitivni rodinnou anamnézu ve vztahu ke kardio-
vaskularnim onemocnénim (bez ohledu na vék, bez roz-
liseni ziskané/vrozené formy) mélo 50 % jedincd. Pozi-
tivni osobni anamnézu ve vztahu ke kardiovaskularnim
rizikovym faktordm mélo 83 % jedincl.'%* Z medikace
byla nejcastéjsi antihypertenziva (61 %), pomérné vyso-
ké zastoupeni dosahovaly glifloziny a casta byla substi-
tuce hormonu stitné zlazy (15 % a 17 %), prekvapil nas
vyskyt chronické imunosupresivni lécby (5 %). Z komor-
bidit dominovala hyperlipidemie, hypertenze a obezita
(35-60 %), prekvapivy je relativné vysoky vyskyt alergie,
tyreopatie a neoplazie (29 %, 19 % a 17 %). S nasim zjis-
ténim, bylo-li predmétem zajmu, jsou recentni publikace
relativné ve shodé.’*'> Hemoragické, tromboembolické
nebo ischemické prihody se vyskytovaly jen ve 3-13 % pfi-
padu. Vyskyt kardiostimulatoru a infekéni endokarditidy
predstavoval v naSem souboru 2 %."¢

Relativnim prekvapenim byl zachyt Wolffova-Parkin-
sonova-Whiteova (WPW) syndrom u jedincd s VSV na
aortalni chlopni. Pravidelné je uvadén vyskyt WPW syn-
dromu u Ebsteinovy anomalie a L-transpozice velkych cév.
Symptomatickou komorovou tachykardii jsme detekovali
u VSV mitrdIni chlopné v terénu tézké hypoplazie az age-
neze zadniho cipu.

Zaver

Role spadového kardiologa v péci o dospélé s VSV je vy-
znamna a patrné bude v dalSich letech narlstat. Zasadni
ulohu spadovych [ékafa vidime zejména v primozachytu
VSV u dospélych a dale v zajisténi kontinuity dispenzarni
péce jedincl se zndmou VSV, ktefi se z dispenzarni péce
kardiocenter vytratili. Klicovou roli bude bdélost prak-
tickych Iékara a specialistli, informovanost a compliance
dospélych s VSV.

Prohlaseni autorky o mozném stietu zajmu
Zadny stiet zajma.

Podékovani
Podékovani patfi RNDr. Evé Cermékové za konzultaci sta-
tistiky.

Financovani
Zadné.

Prohlaseni autorky o etickych aspektech publikace a in-
formovany souhlas

Prace byla provedena dle etickych standardd, vyjadreni
etické komise ani informovany souhlas nebyly vzhledem
k retrospektivni analyze potreba.
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Kontext: Akutni koncetinovd ischemie (acute limb ischemia, ALI) je v détské populaci vzacné, aviak zavazné
postiZeni s vyznamnou celozivotni morbiditou nebo mortalitou. Zpravidla se jedna o posttraumaticky stav
nebo je pficina iatrogenni.
Vysledky: V této studii bylo retrospektivné vySetieno 127 novorozencu s invazivnim monitorovanim hodnot
arterialni krve na nasi jednotce intenzivni péce v letech 2019-2021. Monitorovani se provadélo na hornich
koncetinach u 83 pacientl a na dolnich koncetinach u 44 pacientl. Akutni koncetinova ischemie byla zjisté-
na u tfi (6 %) pacientli s monitorovanim dolni koncetiny a u osmi (9 %) s monitorovanim horni koncetiny.
Primdrné se u pacientt provadélo zahfivani koncetiny, infuze heparinu (10 p/kg/h) i infuze perlinganitu (gly-
cerol-trinitratu) (0,5 pg/kg/h). Pokud to stav pacienta dovolil, neaplikovaly se vazokonstriktory (adrenalin,
noradrenalin atd.). VSichni pacienti reagovali na farmakoterapii a konzervativni |é¢bu, takZe ani v jednom
pfipadé nebylo nutno volit chirurgické feseni. U Zddného pacienta ani nebylo nutno provést amputaci, pro-
toze se krevni obéh v koncetindch postupné obnovil.
Zavéry: Casna a spravné zvolena a provedena intervence miize vyznamné snizit mortalitu a morbiditu AL,
kterd se ve skupiné novorozencu vyskytuje vzacné. Stale se jesté vyvijeji rizné strategie lécby a mnozstvi zku-
Senosti je omezené. | kdyz se zd4, Ze chirurgické feseni je castéjsi u dospélych pacientd, pozitivnich vysledkd
u akutni koncetinové ischemie — vzhledem k technické obtiznosti chirurgického vykonu a odlisné zakladni
patofyziologii détské populace - Ize dosdhnout i u novorozencti duslednym sledovanim jejich klinického
stavu a farmakologicky.
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ABSTRACT

Background: Acute limb ischemia (ALI) is a rare but serious condition that can cause significant lifetime mor-
bidity or mortality in the pediatric population. It is usually post-traumatic or iatrogenic.

Results: In the study, 127 newborns who were followed up with arterial monitoring in our intensive care unit
between 2019-2021 were screened retrospectively. Invasive arterial monitoring was performed on the upper
extremities in 83 patients and the lower extremities in 44 patients. Acute extremity ischemia was observed
in three (6%) patients who underwent lower extremity monitoring and eight (9%) patients with upper ex-
tremity ischemia. Primarily, extremity warming, heparin infusion (10 p/kg/h), perliganit (Glycerol Trinitrate)
infusion (0.5 pg/kg/h) were applied to the patients. Vasoconstrictor agents (adrenaline, noradrenaline etc.)
have been avoided in patients whenever possible. All of the patients responded to medical and conservative
treatment, and no surgical treatment was applied. Amputation was not applied to any of the patients, and
their limb circulations were gradually restored.

Conclusions: Early and correct intervention can significantly reduce mortality and morbidity in ALI, which
is rare in the newborn group. Management strategies are still evolving and experience is limited. Although
the surgical approach seems to be more prominent in adult patients, positive results can be obtained in
newborn acute limb ischemia with close clinical follow-up and medical approach due to technical difficulties
and different underlying pathophysiology in the pediatric population.
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Background

Acute limb ischemia (ALI) is a rare but serious condition
that can cause significant lifetime morbidity or mortality
in the pediatric population. It is usually post-traumatic or
iatrogenic. Because of the rarity of ALl in pediatric pa-
tients, physicians and surgeons caring for these patients
are often guided by consensus guidelines that mostly ex-
trapolate from the adult literature rather than well-de-
signed prospective studies in the pediatric population.'

Clinical manifestations of ALI include pale or cold ex-
tremities, weak or absent pulse, and decreased or unde-
tectable blood pressure.? Arterial catheters inserted for
hemodynamic monitoring in the intensive care unit are
one of the most common causes of iatrogenic limb isch-
emia in newborns with congenital heart disease. There is
a 2% risk of arterial injury after femoral arterial catheter-
ization.?

Little is known about the optimal management algo-
rithm for limb salvage and morbidity prevention in pa-
tients with pediatric ALl Given the historically poor out-
comes of early surgical revascularization, anticoagulant
therapy or observation may be the most appropriate first
line of treatment.* In our study, we would like to share
our experience with the literature in extremity ischemia
after peripheral vascular intervention in newborns with
congenital heart disease in our clinic.

Methods

In the study, 127 newborns who underwent arterial mo-
nitoring in our intensive care unit between 2019-2021
were retrospectively screened. The neonatal period inclu-
des the first 28 days of each baby’s birth, regardless of the
gestational week.

Invasive arterial monitoring was performed on the up-
per extremities in 83 patients and the lower extremities
in 44 patients. Acute extremity ischemia was observed in
3 (6%) patients who underwent lower extremity monitor-
ing and in 8 (9%) patients with upper extremity ischemia
(Fig. 1).

When diagnosing the patients, a hand-held Doppler
Huntleigh Diagnostic Doppler (Model No. SD2, manufac-
tured by Huntleigh Healthcare, Cardiff UK, 2010) with 8
MHz probe was used primarily for detailed physical exam-
ination, distal pulse control, and to determine and follow
the course of the arteries. The diagnosis was confirmed
by the bedside Doppler USG for the suspected patients by
the radiologist.

Extremity warming, heparin infusion (10 pg/kg/h),
perliganide infusion (0.5 pg/kg/h) were applied primarily
to the patients, and vasoconstrictor agents (adrenaline,
noradrenaline etc.) were tried to be avoided in patients
where possible. All of the patients responded to medical
and conservative treatment, and no surgical treatment
was applied.

Our study is a retrospective, observational, single-cen-
ter case series study. Permission was obtained from the
hospital administration for the study. It was done retro-
spectively, in accordance with the Declaration of Helsinki,
taking into account the ethical rules.

NCSS (Number Cruncher Statistical System) 2007
(Kaysville, Utah, USA) program was used for statistical
analysis. While evaluating the study data, descriptive sta-
tistical methods (mean, standard deviation, median, fre-
guency, ratio, minimum, maximum) were used.

Results

Ischemia was detected in 3 (6%) of 44 patients who
underwent lower extremity monitoring (Fig. 1). The
weight of patients who developed lower extremity is-
chemia ranged from 2.9 to 4 kg, with an average of
3.43+0.55 kg. Their ages ranged from 6 to 15 days, with
a mean of 10+4.58 days. The length of stay in the in-
tensive care unit of these patients ranged from 9 to 20
days, with an average of 14.66+5.50 days. Out of the
patients, 2 (66.6%) were male and 1 (33.4%) was fe-
male. Norwood stage 1, arterial switch and coarctation
operations were performed on the patients. One of the
patients (33.4%) died due to low cardiac output after
Norwood stage 1.

Acute Lower Limb
Ischemia

WALLI-
mALLI+

Acute Upper Limb
Ischemia

m AULI -
m AULI +

Fig. 1 - Figure showing the rate of development of limb ischemia after lower and upper extremity arterial monitoring.
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Fig. 2 - Image of a 9-day-old patient who developed lower extre-
mity ischemia.

Fig. 3 - The view of the 28-day-old patient who developed upper
extremity ischemia.

Upper extremity monitoring was performed in 83
of the patients and acute extremity ischemia was ob-
served in 8 (9%) patients. The weight of patients who
developed upper extremity ischemia ranged from 2.4
to 4.1 kg, with an average of 3.46+0.61 kg. Their ages
ranged from 7 to 28 days, with a mean of 16.75+5.92.
The length of stay in the intensive care unit of these
patients ranged from 8 to 48 days, with a mean of
19.87+16.65. Of the patients, 5 (62.5%) were male and
3 (37.5%) were female.

One of the patients underwent Norwood stage 1,
two of them arterial switch, two of them modified
Blalock-Taussig shunt, one of them aortico-pulmonary
window repair, 1 of them pulmonary artery band liga-
tion, 1 of them total abnormal pulmonary venous re-
turn anomaly (TAPVD) repair (Figs 2, 3).

Two patients (25%) died; the patient who under-
went TAPVD due to renal problems and sepsis, and the
patient who underwent shunt operation due to low
cardiac output.

Amputation was not applied to any of the patients,
and the circulation of the extremities was provided
gradually.

Discussion

Newborns are at risk for in situ thrombosis and embo-
lic events. There is a hypofibrinolytic neonatal state cha-
racterized by an immature coagulation mechanism with
a deficiency of antithrombin lll, protein C, and protein
S, placing the neonate at risk for thrombotic disease un-
til this balance is corrected. Polycythemia, which often
accompanies the congenital patient group, increases the
tendency to microthrombosis by creating hyperviscosity.
The most common cause of peripheral ischemia in this
group are iatrogenic traumas.>® When 127 newborns
who underwent arterial monitoring in our clinic between
2019-2021 were examined, we found acute extremity is-
chemia in 11 patients.

Arterial catheters are frequently used for hemody-
namic monitoring and blood gas analysis after congenital
heart surgery. Ischemia may occur after catheterization
and with both well-placed and misplaced catheters. The
mechanism of this ischemia is due to vasospasm, throm-
bosis, or embolism from the distal aorta and its branches
after catheterization. The first step in treatment should
be removal of the responsible catheter.” In our clinical
practice, we always remove the arterial catheter in ex-
tremity ischemia that develops after arterial catheteriza-
tion. We monitor patients who we think are hemody-
namically unstable by making new arterial interventions
from different regions.

If medical treatment fails, surgical thrombectomy or
embolectomy can be considered to improve extremity
perfusion and good results can be obtained.” In our clini-
cal practice, we did not have any patient who did not re-
spond to medical treatment, and we did not have any pa-
tient who underwent amputation. However, one of the
patients (33.4%) who developed lower extremity isch-
emia died due to low cardiac output after Norwood stage
1. One of the patients who developed upper extremity
ischemia, who underwent TAPVD, died due to renal prob-
lems and sepsis. The other patient who underwent shunt
operation died due to low cardiac output.

Ultrasound-guided arterial cannulation can reduce the
risk of incorrect puncture and increase the success rate
of cannulation. This technique may reduce the risk of
bleeding from the puncture site, pseudoaneurysm, and
arteriovenous fistula, which are among the common non-
ischemic complications, but it probably does not reduce
the risk of ischemic complications. Ischemic complications
are closely related to the general and physiological condi-
tion of the patient.® In our clinical practice, we use USG in
both arterial and venous interventions of all our patients.
We believe that blinded punctures may have serious con-
sequences in this patient group.

In this patient group, supportive treatment begins
with adequate intravenous hydration and appropriate
antibiotics should be given to patients with suspected
infection. Hyperbaric oxygen therapy can be tried to re-
duce tissue loss after recanalization.® Our patient group
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was receiving surgical prophylaxis and appropriate an-
tibiotic therapy in the postoperative period. We did
not have any patients who received hyperbaric oxygen
therapy.

Fraken and colleagues argue that catheter size relative
to vessel diameter makes a significant contribution to ar-
terial spasm in infants. They found that femoral artery
spasm was more likely to occur when the catheter diam-
eter was 50% or more of the femoral artery diameter."
We use catheters with as small diameter as possible in
the neonatal patient group because we think that intimal
flaps caused by punctures contribute to acute arterial oc-
clusion.

Biopsy samples from arteries with catheter-associated
thrombosis show thin fibrin-platelet fresh thrombi with
intracellular neutral fat deposits in macrophage-like cells
in early stages associated with sites of injury to the vas-
cular endothelium. As the catheterization time increases,
the thrombus begins to organize.” We tend to remove
arterial catheters as soon as we are sure that the patient
does not need them, because these catheters pose a risk
for infection as well as embolism.

Topical nitroglycerin therapy has been used with some
success in a case series for the treatment of acute limb
ischemia. It has been suggested that it may be beneficial
in acute vasospasm after arterial catheterization.’? We do
not use topical nitroglycerin in our clinical practice, but
we use low-dose glyceryl trinitrate (perlinganit), warm-
ing and vasoconstrictor drug dose reduction for periph-
eral vasodilation.

Interventional radiological management of acute
limb ischemia can be difficult, but systemic hepariniza-
tion with or without thrombolysis may be beneficial in
selected patients. When using tPA, doses of 0.1-0.5 mg/
kg/h have been described, with no clear benefit from us-
ing higher doses as previously described. It is not recom-
mended in the patient group undergoing cardiovascular
surgery because the risk of bleeding due to thrombolysis
is unacceptably high.”™ In our clinical practice, we do not
apply thrombolysis due to the high risk of bleeding in the
postoperative period. We start heparin perfusion (10 pg/
kg/h), monitor the heparin infusion with activated clot-
ting time (ACT) and Aptt, and adjust the heparin dose
according to ACT and Aptt.

Boyd et al. said that Milrinone, a PDE3 inhibitor, plays
a role in improving ischemia-reperfusion injury in many
organs, including kidney and liver, in animal studies.
They also focused on the fact that its inhibitory effect on
platelet aggregation and its anti-inflammatory proper-
ties may have additional benefits to PDE inhibition in re-
ducing thrombus formation. However, there is no current
evidence to support a beneficial effect of milrinone in
attenuating ischemia-reperfusion injury in an extremity
through a c:AMP-mediated mechanism." In our routine
practice. We use it very frequently because of its pulmo-
nary and systemic arterial vasodilator effects. However,
we are skeptical of its effects on limb ischemia and in-
stead follow the literature.

In these patients, patients should undergo serial ex-
aminations to assess changes in limb perfusion and re-
peat Doppler USG within three to four weeks. It has been
recommended to stop anticoagulation if adequate perfu-

sion is achieved in the limb with examination and USG."
We evaluated the arterial patency of the patients in our
patient group with Doppler USG before discharge. We
adjusted the anticoagulation and other drugs of patients
with adequate perfusion and no thrombus detected on
USG according to their existing cardiac pathologies.

Surgical repair of arterial injuries in neonatal patients
is difficult due to their small vascular size and frequent
spasms. Currently, surgical treatment options for ALI in-
clude: thromboembolectomy using a balloon catheter,
bypass surgery, thromboendarterectomy, patch plasty,
and intraoperative thrombolysis.'® In our last three years
of experience, we did not have to apply any of these sur-
gical methods.

It has been concluded that management by a multidis-
ciplinary team including vascular surgeons, haematolo-
gists, medical imaging, and pediatric intensive care phy-
sicians and conservative treatment with anticoagulation
is necessary to achieve a successful outcome in pediatric
patients presenting with ALL.™" In our clinical practice, we
make decisions with our team of pediatric intensive care
physician, pediatricians, anesthesiologists, and pediatric
cardiovascular surgeons. We believe that leaving respon-
sibility and management to one person will slow down
this complex process and reduce its success.

Wang et al. argued that non-operative management
of infants with ALl with anticoagulation or, in certain cas-
es, observation alone, is safe and effective. They recom-
mended non-surgical management as the first-line treat-
ment for their babies with ALL* In our clinical practice, we
argue that medical treatment has positive results in this
patient group and that surgical treatment should be re-
served as the last option. In the literature, compartment
syndrome and shortening of the limbs are listed among
the complications and potential risks of medical follow-
up. However, Wang et al. argued that this is similar with
risks secondary to surgery.*

Limitations

Our study is a single-center retrospective study, and stu-
dies with appropriate and large designs evaluating po-
ssible strategies for the management of these conditions
are required.

Conclusions

Early and correct intervention in ALI, which is rare in the
newborn group, can significantly reduce mortality and
morbidity in this patient group. Management strategies
are still evolving and limited experience is available. Al-
though the surgical approach seems to be more promi-
nent in adult patients, positive results can be obtained in
newborn acute limb ischemia with close clinical follow-up
and medical approach due to technical difficulties and
different underlying pathophysiology in the pediatric po-
pulation.
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Kontext: Poskozeni myokardu po nekardidlnim chirurgickém vykonu (myocardial injury after non-cardiac
surgery, MINS) predstavuje zavazny problém pfimo souvisejici s mortalitou do 30 dnl po vykonu. V dia-
gnostice poskozeni myokardu se pfednostné pouzivaji hodnoty vysoce senzitivniho srde¢niho troponinu
(high-sensitivity cardiac troponin, hs troponin), protoze se v soucasnosti jedna o nejcitlivéjsi a nejspecific-
t&j3i srdecni biomarker vhodny pro zjistovani MINS. Cilem této studie je analyzovat vztah mezi zménami
v hodnotdch hs troponinu a riziky spojenymi s chirurgickym vykonem u pacientt podstupujicich nekardialni
chirurgické vykony, které by ukazovaly na poskozeni myokardu.
Metoda: Nase studie je analytickou observacni priifezovou studii, do niz byli zafazovani vsichni pacienti pod-
stupujici nekardialni chirurgicky vykon ve fakultni nemocnici Airlangga University Hospital. Krevni vzorky
byly odebirany metodou ndhodného vzorku (consecutive sampling) a hodnoty hs troponinu se stanovovaly
pred operaci a 24 hodin po ni. Mira operacniho rizika se hodnotila pomoci kritérii doporucenych postupt
ESAIC-ESC 2022. Statisticka analyza se provadéla s pouzitim Spearmanova korelacniho koeficientu.
Vysledky: Do studie bylo zafazeno 75 pacientl, 39 muzG a 36 zen, ve véku s medidnem 54 let. Vysledky
prokdzaly statisticky vyznamnou korelaci mezi hodnotami hs troponinu a mirou operacniho rizika, a to jak
predoperacnimi hodnotami, tak i pooperacnimi a jejich zménami. Median hodnoty (mezikvartilové rozpéti)
hs troponinu pfi nizkém operacnim riziku pred operaci vs. po operaci ¢inil 1,2 ng/l (0,0), resp. 1,2 ng/I (0,0),
s medianem rozdilu 0,0 ng/l (0,0); p < 0,001. Median hodnoty hs troponinu pfi stfedné vysokém operacnim
riziku pred operaci vs. po operaci byl 1,2 ng/l (0,0) vs. 1,2 ng/l (0,0), s medianem rozdilu 0,0 ng/l (1,6); p <
0,001. Median hodnoty hs troponinu pfi vysokém operacnim riziku pred operaci vs. po operaci byl 1,7 ng/l
(18,8) vs. 11,9 ng/l (27,6); median rozdilu ¢inil 5,3 ng/l (11,4); p < 0,001.
Zavér: Byla nalezena statisticky vyznamnd korelace mezi zménami hodnot hs troponinu a mirou opera¢niho
rizika a pritomnosti komplikaci.

© 2024, CKS.

ABSTRACT

Background: Myocardial injury after non-cardiac surgery (MINS) is an important issue, directly related to the
mortality rate within 30 days after surgery. High sensitivity cardiac troponin (HS troponin) is the preferred
biomarker for diagnosing myocardial damage because it is the most sensitive and specific heart biomarker
currently available, making it suitable for detecting MINS. The aim of this study is to analyse the relationship
between changes in HS troponin levels and surgery-related risks in non-cardiac surgery patients as a marker
of myocardial injury.

Method: This study is an analytical observational cross sectional study that included all patients who under-
went non-cardiac surgery in the Airlangga University Hospital. Samples were taken using the consecutive
sampling method. HS troponin values were measured before surgery and 24 hours after surgery. The le-
vel of surgical risk was assessed based on the criteria from ESAIC-ESC 2022. Statistical analysis used Spear-
man’s correlation.
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Results: This study consisted of 75 samples, 39 men and 36 women, with a median age of 54 years. The
results showed that there was a significant positive correlation between HS troponin levels and the level of
surgical risk both from preoperative, postoperative values and changes in HS troponin levels. Median value
(interquartile range) HS troponin with low risk level preoperatively vs. postoperatively 1.2 ng/L (0.0) vs. 1.2
ng/L (0.0), median difference 0.0 ng/L (0.0), p < 0.001. Median HS troponin value with moderate risk level

Keywords:
Complications
Level of surgical risk

preoperatively vs. postoperatively 1.2 ng/L (0.0) vs. 1.2 ng/L (0.0), median difference 0.0 ng/L (1.6), p < 0.001.
Median HS troponin value with high risk level preoperatively vs. postoperatively 1.7 ng/L (18.8) vs. 11.9 ng/L
(27.6), median difference 5.3 ng/L (11.4), p < 0.001.

MINS Conclusion: There is a significant correlation between changes in HS troponin levels and the level of surgical

Troponin

risk and the presence of complications.

Introduction

Myocardial injury after noncardiac surgery (MINS) is de-
fined as the presence of at least one postoperative car-
diac troponin (cTn) concentration that exceeds the upper
reference limit at the 99th percentile of the cTn assay,
resulting from a suspected ischemic mechanism (such as
supply-demand mismatch or atherothrombosis) without
any clear non-ischemic cause. Myocardial injury after
noncardiac surgery is a common occurrence.'

In the VISION study (Vascular Events in Noncardiac
Surgery Patients Cohort Evaluation) of 21,842 inpatients
aged >40 years undergoing non-cardiac surgery with sys-
tematic hsTnT measurements, 18% experienced MINS.?
High-sensitivity cardiac troponin (HS-cTn) has been intro-
duced into routine clinical practice to detect myocardial
injury. The upper reference limit at the 99th percentile
threshold is the diagnostic cutoff for myocardial injury.
HS-cTn measurement has improved the accuracy and
speed of diagnosing MINS.24 While most MINS occur dur-
ing surgery or in the immediate postoperative period,
where the patient is still under anesthesia and/or high
doses of analgesics, approximately 90% of patients with
MINS do not report typical symptoms and are therefore
missed in routine clinical examination. This is a major con-
cern, as the risk of death associated with MINS is also high
in asymptomatic patients. Additionally, the risk of death
from MINS is also high in patients without typical ECG
and/or imaging evidence of myocardial ischemia. Overall,
30-day mortality in patients experiencing MINS is ~10%.57

The risk factors for MINS are associated with the type
of surgery performed. According to the 2022 ESC Guide-
lines on Cardiovascular assessment and management of
patients undergoing non-cardiac surgery, the surgical risk
estimation is categorized based on the type and duration
of surgery, as well as the urgency of the procedure or in-
tervention. The type of anesthesia and anesthetic agents
can also affect the risk of complications in patients with
moderate to high cardiac risk undergoing noncardiac
surgery. The guidelines recommend the use of ¢Tn in pa-
tients at high risk in two situations: first, for preoperative
risk stratification, and second, for detecting perioperative
cardiac injury using an active monitoring strategy involv-
ing serial cTn measurements, starting before the surgery
and continuing on postoperative days 1 and 2. The aim
of this study is to analyze the relationship between delta
hs-cTn and the level of surgery-related risk in non-cardiac
surgical patients.

Material and methods

Design and population

This study is an analytical observational study with
a cross-sectional design conducted in the inpatient
ward of Airlangga University Hospital in Surabaya du-
ring the period of December 2023 to January 2024. The
population in this study consists of patients who will
undergo non-cardiac surgical procedures at Airlangga
University Hospital and are willing to participate in
the study by signing an informed consent form. Blo-
od samples will be taken to assess the levels of high-
-sensitivity troponin before surgery and 24 hours after
surgery.

The subjects used in this study are non-cardiac surgi-
cal patients selected through non-probability sampling,
specifically consecutive sampling. The total sample size is
75 patients who meet the inclusion criteria. The inclusion
criteria include all non-cardiac surgical patients aged over
40 who have been treated for at least 24 hours after the
non-cardiac surgical procedure at the hospital. The exclu-
sion criteria include patients with unstable cardiac con-
ditions and patients with comorbidities that could cause
non-ischemic cardiac complications such as sepsis, kidney
failure, fluid overload, heart valve disease, and pulmo-
nary embolism.

The data obtained in this study are secondary data
collected from medical records, biochemical data, and
echocardiography examinations of non-cardiac surgical
patients to obtain data on gender, age, surgical risk level,
high-sensitivity troponin biomarker, comorbidities, body
mass index, and blood pressure. The high-sensitivity tro-
ponin variable is a numerical variable, while the surgical
risk level variable categorized as low, moderate, and high
is a nominal variable.

Statistical analysis

The research data were processed using SPSS version 26.0.
The data obtained were analyzed through univariate and
bivariate analyses. Descriptive analyses were performed
for demographic data and clinical characteristics, presen-
ted as frequencies and percentages. Numerical data are
displayed in mean/median form according to the results
of the data normality test. Analysis of the relationship
between surgery-related risks in non-cardiac surgical
patients and delta hs-cTn was carried out using: Spear-
man'’s correlation (rs). Meaning is determined based on
p-value < 0.05.
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Results

Baseline characteristic

Demographic data for the research sample are listed in
Table 1. The total sample included in the study were 75
patients with a median age of 54 years and predominant-
ly male. The most common comorbidity found is hyper-
tension. ECG examination of patients found that almost
all patients did not have heart rhythm disorders. The ejec-
tion fraction of the sample has a median value above the
limit for reducing the ejection fraction value. In this stu-
dy, the complication rate was 27.0%. Findings referred to
as complications in this study included hypotension and
bradycardia.

Data on the level of surgery and the level of surgical
risk are listed in Table 1. Only a small percentage of pa-
tients require surgery urgently. There were 30 patients
included in operations with a low level of risk, 28 patients
included in operations with a medium risk level, and 17
patients included in operations with a high level of risk.

The types and amounts of anesthetic drugs are listed
in Table 1. In this study it was found that the majority
of patients received general anesthesia and only a small
portion received spinal anesthesia (subarachnoid spinal
block). This study also showed that the majority of pa-
tients required two anesthetic drugs during the surgical
procedure.

HS troponin data for the entire sample are listed in
Table 1. In this study, preoperative and postoperative HS
troponin levels had the same median value, namely 1.20
ng/mL with changes in HS troponin levels having a me-
dian value of 0 ng/mL. This is due to the limitations of
the troponin level calculator which is only able to detect
troponin levels as low as 1.20 ng/mL so that all patients
with troponin levels below this value only show low tro-
ponin levels or <1.20 ng/mL. In this study, all patients with
low troponin levels were stated to have troponin levels of
1.20 ng/mL.

The correlation between the level of surgical risk
and changes in HS troponin levels

The correlation between the level of surgical risk and
HS troponin levels is listed in Table 2. This study shows
that there is a significant positive correlation between HS
troponin levels and the level of surgical risk both from
preoperative, postoperative values, and changes in HS
troponin levels. These findings indicate that the higher
the level of surgical risk, the higher the HS troponin levels
and the number of changes.

The correlation between type of anesthesia

and changes in HS troponin levels

The correlation between the type of anesthesia and HS
troponin levels is listed in Table 3. This study shows that
there was no significant relationship found between HS
troponin levels both preoperatively, postoperatively, and
changes depending on the type of anesthesia used.

The correlation between changes in HS troponin
levels and the incidence of complications

The correlation between the incidence of complicati-
ons and HS troponin levels is listed in Table 4. This study

Table 1 - Baseline clinical demographics, surgical variables,

anesthesia variables, and HS troponin levels in the entire sample

Variable Mark
Demographics clinical base

Total sample 75

Age, median (RIK) 54.0 (18.25)
Gender, n (%)

Woman 36 (48.0)
Man 39 (52.0)
BMI, mean = SB 23.84 + 3.71
Obesity, n (%) 8(10.7)
Hypertension, n (%) 31 (41.3)
Diabetes mellitus 13 (17.3)
Smoker active 6 (8.0)
History of illness in family, n (%) 2(2.7)
Findings, n (%)

Sinus rhythm 72 (96.0)
Bundle-branch block / Bradycardia 3 (4.0)
Fraction ejection, median (RIK) 0.63 (0.03)
Patient with complications, n (%) 20 (27.0)
Variable operation

Operation type, n (%)

Elective 61(81.3)
Urgent 14 (18.7)
Risk operations, n (%)

Low 30 (40.0)
Currently 28 (37.3)
Tall 17 (22.7)
Variable anesthesia

Type of anesthesia, n (%)

Subarachnoid spinal block 19 (21.3)
General anesthesia 56 (74.7)
Amount drug anesthesia, n (%)

One drug 20 (27.0)
Two drugs 43 (58.1)
Three drugs 12 (14.9)
HS troponin levels

Preoperative HS troponin, median (RIK) 1.20 (0.0)
Postoperative HS troponin, median (RIK) 1.20 (1.25)
Change in HS troponin levels, median (RIK) 0.0 (1.18)

ECG - electrocardiogram; BMI - body mass index; RIK - range
interquartile.

shows that patients with complications will have HS tro-
ponin values both preoperatively, postoperatively, and
changes that are higher than patients without compli-
cations.
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Table 2 - Correlation between surgical risk level and HS troponin value

HS troponin levels

Risk level operation Preoperative
Mark r p
Low 1.20 (0.0)
Currently 1.20 (0.0) 0.509 <0.001*
Tall 1.70 (18.8)

Postoperative Change

Mark r p Mark r p

1.20 (0.0) 0.0 (0.0)

1.20 (0.0) 0.648  <0.001* 0.0(1.6) 0.643 <0.001*
11.9 (27.6) 5.30 (11.4)

The value is displayed in median (RIK); r = coefficient Spearman’s correlation.

*P-value is significant (< 0.05).

Table 3 - Correlation between type of anesthesia and HS troponin values

HS troponin levels

Types of anesthesia Preoperative

Mark p
SAB 1.20 (0.0)
0.572
GA 1.20 (0.0)

Postoperative Change
Mark P Mark P
1.20 (1.5) 0.0 (1.50)

0.771 0.804
1.20 (2.1)

The value is displayed in median (RIK); p is obtained from the Mann-Whitney test.

Table 4 - Correlation between postoperative complications and HS troponin values

HS troponin levels

Complications Preoperative

Mark p
No 1.20 (0.0)
0.001*
Yes 1.20 (15.5)

Postoperative Change
Mark P Mark P
1.20 (0.0) 0.0 (0.0)
0.002* 0.005*
1.70 (19.5) 0.5(9.0)

The value is displayed in median (RIK); p is obtained from the Mann-Whitney test.

*P-value is significant (< 0.05).

Discussion

HS troponin as a marker of myocardial injury

This research studied the relationship between changes
in high sensitivity (HS) troponin levels and types of sur-
gical risk in patients undergoing non-cardiac surgery.
The results of this study showed that there was a positive
correlation between increased changes in HS troponin
and increased risk of surgery. Apart from that, this study
also shows a significant relationship between changes in
HS troponin levels and the incidence of complications in
the form of postoperative hypotension and bradycardia.
Changes in HS troponin levels may be associated with the
occurrence of non-cardiac postoperative myocardial inju-
ry.8° Elevated HS troponin levels have been widely used
as a laboratory test to indicate myocardial damage be-
cause this compound is released from the cytoplasm of
myocardial cells immediately after hypoxia occurs in the
tissue.® The upper reference limit of the 99th percenti-
le is the threshold for the diagnosis of myocardial injury.
The 99th percentile upper reference limit is sex specific,
with women typically having a lower 99th percentile than
men.* A retrospective cohort study reported by Orji et al.

showed that an increase in HS troponin according to the
definition above the 99th percentile had a high sensitivity
of 92.8% and a high negative predictive value (NPV) of
97.8%."

Cardiac troponin surveillance in non-cardiac surgical
processes consists of two steps: The first step involves
preoperative hs-cTn measurement, accompanied by pre-
operative risk stratification, benefiting patients at high
cardiovascular risk. The goal of the first step is to iden-
tify patients at a high risk of acute postoperative myo-
cardial injury, major adverse cardiovascular events, and
death. The addition of biomarkers such as N-terminal B-
type natriuretic peptide (NT-proBNP) and hscTns may im-
prove preoperative risk stratification.'? Preoperative cTn
concentration is not only a reference point for assessing
perioperative changes, but also has predictive value for
the prediction of fatal or non-fatal cardiac complications
of non-cardiac surgery.'>'

HS troponin and a level of surgical risk

This study confirms that the condition of the myocardium
will tend to worsen with an increasing risk of non-cardiac
surgery. It should be noted that in this study a positive
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correlation was also found between preoperative HS tro-
ponin levels and the level of surgical risk. In this study,
the surgical risk level was determined based on the risk
of cardiovascular death, myocardial infarction and stroke
from each surgical procedure based on guidelines from
the European Society of Anaesthesiology and Intensive
Care (ESAIC) and the European Society of Cardiology
(ESC) in 2022. Risk level in this guide, it is determined to
be divided into two, namely patient-related risks and sur-
gery-related risks. The risk associated with the patient is
related to the patient’s age, cardiac comorbidities, and
frailty conditions. The risks associated with surgery are
related to the duration, type, and amount of anesthesia
required, and the location of the organ being operated
on.*"™ This study showed that patients with surgical risk
levels had higher preoperative HS troponin levels than
patients with low risk levels. Looking at the list of surgi-
cal procedures in each surgical risk category released by
the 2022 ESAIC-ESC guidelines, higher HS troponin levels
in high surgical risk patients may be caused by the pati-
ent’s initial clinical condition which causes the indication
for surgery. For example, HS troponin levels are known
to increase in patients with ALI, especially high degrees,
which are indicated for open surgery, which is a high-risk
operation.'®

Although preoperative HS troponin levels were higher
in patients with a high surgical risk level, this study also
showed a higher change in HS troponin levels along with
increasing surgical risk.> This research shows that apart
from the worse condition of the myocardium in patients
who require high-risk surgery, there is also greater myo-
cardial damage after these patients undergo high-risk
surgery. This finding can occur because operations that
are classified as high risk are quite closely related to the
heart and cardiovascular system. Some of the high-risk
surgical procedures include major aortic and vascular sur-
gery, open surgery for AL, open surgery for pneumotho-
rax, and lung or liver transplantation.’ Higher changes in
HS troponin levels indicate greater myocardial damage,
potentially causing myocardial injury after non-cardiac
surgery (MINS). The relationship between MINS and the
level of surgical risk was reported by several previous
studies. Gonzales-Tallada et al. in their observational
study reported the incidence of MINS in high-risk patients
undergoing thoracic surgery, which is a high-risk opera-
tion. In this study, the incidence of MINS would increase
in patients undergoing surgery related to lobectomy,
pneumonectomy, and pericardial incision, three proce-
dures that are often performed in high-risk operations."”
Apart from that, a study by Sunny also reported similar
findings. In this study, it was found that the proportion
of patients undergoing high-risk surgery was higher in
patients who experienced MINS than in patients without
MINS (89.9% vs. 28.2; p = 0.02)."

HS troponin and its relationship with the type

of anesthesia and cardiac complications

This study also shows that there is a higher rate of car-
diac complications in patients with higher HS troponin
levels. The conditions determined as complications in this
study were hypotension and bradycardia, two conditions
associated with massive myocardial damage. The correla-

tion between myocardial injury after non-cardiac surgery
(MINS) and hypotension was also reported by Salmasi et
al. in 2017. In this study, MINS increased the risk of hy-
potension which was defined as a mean arterial pressure
(MAP) value below 65 mmHg or a decrease in MAP above
20%."

This study shows that there is no relationship between
the type of anesthesia and the amount of anesthetic drug
required and changes in HS troponin levels. This finding
is in line with previous research by George et al. in 2018.
In this study, there was no difference in the proportion
of patients who received GA and SAB between patients
who experienced MINS and those who did not.?° Clinical
trial research conducted by Buse et al. (2012) also found
no difference in the incidence of MINS and major adverse
cardiac events in patients undergoing GA with propofol
when compared with Sovoflurane.?'

Limitation

There are two important limitations that need to be con-
sidered in interpreting the results of this study. The first
limitation is that although this study shows that myocar-
dial tissue damage is greater in high-risk operations, this
study has limitations because it does not examine the in-
fluence of the level of surgical risk on the incidence of
myocardial injury after non-cardiac surgery (MINS). Accor-
ding to the MINS definition, a patient will be said to have
suffered a cardiac injury if they experience an increase in
HS troponin above 14 ng/mL compared to the preopera-
tive HS troponin value." Researchers decided not to ana-
lyze MINS incidents due to limited tools and time. In the
data collection process, HS troponin levels were exami-
ned 24 hours after surgery which resulted in the finding
of at least an increase in HS troponin levels >14 ng/mL.
Data from this study showed that only two patients expe-
rienced an increase in HS troponin levels above this value
so this number was not enough to produce statistically
valid findings. However, it was still found that there was
a significant positive correlation between the level of sur-
gical risk and the increase in HS troponin levels. This re-
search can be the basis for further research by looking at
changes in HS troponin levels over a wider period of time
or carried out serially. One time point that can be taken
is three days after surgery. One cohort study showed that
there was a 7-fold increase in the risk of major cardiac
events and cardiovascular mortality within 30 days in pa-
tients with peak HS troponin levels >60 ng/L.?

The second limitation in the study was that the sensi-
tivity of the equipment used was not able to detect HS
troponin levels below 1.2 ng/mL. This causes all patients
with HS troponin levels below 1.2 ng/mL to only produce
low output on the device. To overcome this, the research-
ers decided to assign all patients with low levels to have
an HS troponin value of 1.2 ng/mL. As a result, the results
found in this study may slightly underestimate the effect
of changes in actual HS troponin levels because the low-
est value obtained only reached 1.2 ng/mL. On the other
hand, this condition causes the correlation of preopera-
tive HS troponin with the level of surgical risk and car-
diac complications to be slightly overestimated because
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it increases the average HS troponin value in the entire
sample.

Conclusion

This research shows that there is a significant positive co-
rrelation between changes in HS troponin levels and the
level of surgical risk. This study shows that patients with
a high level of surgical risk experienced a higher increase
in HS troponin levels compared to patients who under-
went surgery with a low and medium risk level.
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Arterialni hypertenze (HT) je klicovy rizikovy faktor a velmi rozsifené chronické onemocnéni, které partici-
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ABSTRACT

Arterial hypertension (HT) is a key risk factor and a widespread chronic disease that contributes to the de-
velopment of a number of cardiac and non-cardiac diseases. Therefore, HT is one of the important causes of
morbidity, disability, and mortality. The aetiology of HT is multifactorial. Oxidative stress appears to be the
main driver in the aetiology of HT and other cardiovascular diseases (CVD). The role of DNA damage is newly
discussed in the context of oxidative stress and in the genesis of CVD with a view to new therapeutic targets.
Regarding current guidelines with defined gaps in the evidence, the aim of this paper was to present a com-
prehensive form of studies on significant types of DNA damage in HT - from cell cultures to real patients.
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Introduction

Systemic hypertension (HT) is the most important modifi-
able cardiovascular (CV) risk factor."? Simultaneously, HT
represents a widespread chronic disease affecting 30% of
adults."? About 90% of HT patients have essential/primary
HT, where the exact cause remains unknown." HT media-
tes through metabolic, functional and structural changes
cardiac and non-cardiac organ damages and further dis-
eases based on atherosclerotic or non-atherosclerotic le-
sions.? Therefore, HT is one of the main causes of morbi-
dity, disability and mortality.? Early detection, targeted
lifestyle modifications, and adherence to antihyperten-
sive pharmacotherapy can prevent organ complications
and repair damaged organs by reverse remodelling prin-
ciples.'?

The aetiology of HT is multifactorial with complex
interactions.”? Exogenous (smoking) and endogenous
factors (dyslipidaemia, hyperglycaemia, genetic poly-
morphisms, epigenetic and posttranslational modifica-
tions of antioxidant substances) cause a deviation of
the physiological homeostasis of redox reactions in
the body with an increase in oxidants (reactive oxygen
species [ROS],....)."2 This imbalance between oxidants
and antioxidants is known as oxidative stress.> Oxida-
tive stress with its complex consequences (profibrotic,
pro-inflammatory, proliferative) seems to be the basic
driving force in the aetiology of vasculopathy, hyper-
tension, and other cardiovascular diseases (CVD). This
vasculopathy is characterised with endothelial dysfunc-
tion, remodelling of the vascular wall (stiffness, hyper-
trophy, fibrosis, inflammation, greater intima media
thickness, atherosclerosis) and geometric rearrange-
ment of vascular networks."* Thanks to research advan-
tages on subcellular levels, the role of DNA damage is
newly discussed in the context of oxidative stress and
in the genesis of CVD.** DNA damage repair (DDR) sub-
stances (e.g. poly-ADP ribose polymerase [PARP]) repre-
sent a promising therapeutic target in the innovation
of causal pharmacotherapy of HT and other CVD.*®

In the light of the current guidelines, the aim of this
paper was to try at least partially to reduce defined gaps
in the evidence regarding the HT drivers.” Thus this paper
provides a systematic schedule of existing results on sig-
nificant forms of DNA damage in various models of HT
(from cell lines to real human patients). The main atten-
tion was focused on strictly experimental laboratory con-
ditions to eliminate potential confounders. The purpose
was to confirm or refute relatively consistent results from
human studies (the elevation of DNA damage in HT), where
the interpretation may be altered by complexity of the real
human organism with many potential confounders.’

Methods

The methods, including the electronic scientific databa-
ses, the study period, keywords, inclusion and exclusion
criteria, study selection diagram, were described earlier.”
The novelty and the aim of this work is to summarise stu-
dies performed under strictly experimental laboratory

conditions (cell and animal models). The results are inten-
ded to support the data obtained by analogous research
of human studies that were presented earlier.” With the
effort to present a comprehensive summary of studies
from cell cultures to real human patients, we also present
a very reduced list of relevant human studies with refe-
rences to the previous source.”

The work is intended for clinicians. For this reason,
and due to the absence of relevant data, correlation and
meta-analysis have now been omitted from the methods.
Only relevant, controlled, prospective studies conducted
in accordance with ethical principles were included in the
study. The study is based on the significant damage of nu-
clear (not mitochondrial) DNA. In the order from milder
forms to the most severe forms of DNA damages, these
are 1) oxidized DNA base (8-hydroxy-2 -deoxyguanosine
[BOHdG]), 2) single-strand breaks (SSBs), detectable
by comet assay in alkaline conditions, 3) double strand
breaks (DSBs), represented by phosphorylated histone
gammaH2AX (yH2AX).”

A number of studies and other parameters are marked
using “N”. Data are expressed as mean + standard deviation
(SD) or median (minimum; maximum). Statistically signifi-
cant differences are defined by the p-value (p < 0.05).

Results

Studies

The total number of studies were found (N = 79526), the
followings matched the inclusion and the exclusion cri-
teria (N = 33): cell cultures (N = 3 studies) (Table 1),5°
animal models (N = 15 studies) (Table 2),"-2 human stu-
dies (N = 15) (Table 3).” Human studies have been analy-
sed and presented in details previously, so they are listed
here only in basic outlines with the appropriate referen-
ces (Table 3).7

Probands

In the context of cell cultures, the number of cells re-
presents the irrelevant information (Table 1). In the ani-
mal models, there were enrolled (N = 140), respectively
(N = 86), HT individuals after subtracting possible du-
plicates (N = 54).'3-1517.1922.23 The approximate mean and
median age of animal HT individuals was 18.5 + 15.2;
16 (6-72), respectively 22.3 + 19.0; 16.5 (8-72) weeks
after subtracting of possible duplicates. The number of
animal normotensive controls was (N = 126), respecti-
vely (N = 74), after subtracting possible duplicates (N =
52)13-1517.19.22.23 (Table 2). In human studies, there were (N
= 843) HT adult patients, when subjects with “white coat
hypertension” were subtracted (Table 3).” The average
age was of 57.8 £ 6.9 years. In human studies, there were
(N=587) normotensive adult controls (Table 3).”

Elevated DNA damages in HT

In all of the enrolled studies, with the exception of 2 stu-
dies (Toljic M, 2017 and Kotani K, 2014)’ (Table 3), the
higher level of DNA damage was demonstrated in HT
subjects, when comparing with the normotensive contro-
Is (p < 0.05) (Tables 1-3).7-2
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Table 1 - Oxidative DNA damage - hypertonic cell models

Authors, year®e" Hypertonic cells (HT) Healthy cell DNA damage type/method Comparison using DNA
controls (C) source, units damage level, p < 0.05

80HdG/IF

Schmid U, 20088 Yes Yes Cells, DNA in tail (%) C<HT
SSBs/COMET ASSAY

Schmid U, 20088 Yes Yes Cells, DNA in tail (%) C<HT

Queisser N, 2011° Yes Yes Cells, DNA in tail (%) C<HT
DSBsy/H2AX/flow cytometry

Schmid U, 2008? Yes Yes Cells, fold C<HT

Balhorn R, 2020 Yes Yes Cells, normalized ratio C<HT

80HdG - 8-hydroxyl-2’-deoxyguanosine; yH2AX — gammaH2AX, phosphorylated histone H2AX; DNA - deoxyribonucleic acid; DSBs - double
strand breaks; HT - arterial hypertension; IF — immunofluorescence; Ref. - reference; SSBs - single strand breaks.
Statistically significant when p-value < 0.05.

Table 2 - Oxidative DNA damage - hypertonic animals

Authors, year®* Hypertonics (HT) Healthy controls (C) DNA damage type/method Comparison using DNA
N (age; weeks) N (matched) source, units damage level, p < 0.05

8OHAG/ELISA

Negishi H, 1999 15 (14-18) 9 Urine, ng.kg! per day C<HT

Negishi H, 2000% 5(14) 5 Urine, ng.mg™.creatinine™ C<HT

Queisser N, 2013" 8(8) 5 Kidney, positive cells (%) C<HT
8OHdG/MS

Schupp N, 2011 7 (8) 6 Kidney, LC-MS/MS, 106 dG C<HT

Brand S, 2013 6 (17) 7 Urine, ng.20h"! C<HT
SSBs/COMET ASSAY

Schupp N, 2011 7 (8) 6 Kidney, DNA in tail (%) C<HT

Queisser N, 20133 8(13) 5 Kidney, mean tail DNA (%) C<HT

Dias AT, 2014'® 10 (14) 8 Kidney, DNA in tail (%), tail moment  C<HT
(A.U.)

Zimnol A, 2017" 6 (19) 8 Kidney, DNA in tail (%) C<HT

Saheera S, 2017 3 (48-72) 3 Heart, tail moment C<HT

Zimnol A, 2020 6 (18-22) 5 Kidney, DNA in tail (%) C<HT

Bruic M, 2021%° 8 (24) 8 Blood, liver, heart, kidney, A.U. C<HT
DSBs/yH2AX/FLOW CYTOMETRY

Baban B, 201322 5 (NA) 4 Heart, positive cells C<HT
DSBs/yH2AX/IF/IHCH

Schupp N, 2011 7(8) 6 Kidney, positive cells (%) C<HT

Brand S, 2013% 6(17) 8 Heart, kidney, positive cells C<HT

Queisser N, 20133 8 (13) 5 Kidney, positive cells (%) C<HT

Brand S, 2014% 6 (17) 7 Heart, kidney, positive nuclei.mm C<HT

Queisser N, 2014% 8 (6-7) 8 Liver, positive nuclei (%) C<HT

Zimnol A, 2017" 6 (19) 8 Kidney, positive cells C<HT

Zimnol A, 2020 5(18-22) 5 Kidney, positive cells C<HT

80HG - 8-hydroxyl-2’-deoxyguanosine; yH2AX — gammaH2AX, phosphorylated histone H2AX; A.U. - arbitrary unit; DNA - deoxyribo-
nucleic acid; DSBs — double strand breaks; ELISA - enzyme-linked immuno sorbent assay; HT — arterial hypertension; IF — immunofluorescen-
ce; IHCH - imunohistochemically; LC-MS/MS - liquid chromatography-mass spectrometry-mass spectrometry; Ly — lymphocytes; mean tail
DNA - percentage of fluorescence intensity in the tail region; MS — mass spectrometry; PBC - peripheral blood cell; Ref. - reference; SSBs

- single strand breaks. Statistically significant when p-value < 0.05.
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Table 3 - Oxidative DNA damage - hypertonic humans’

Authors, year Hypertonics (HT) Healthy controls (C) DNA damage type/method  Comparison using DNA
N (age; years) N (matched) source, units damage level, p < 0.05
80HAG/ELISA
Lee J, 2005 38 (54.0 = 12.0) 22 Plasma, ng.ml" C<HT
Toljic M, 2017 21 (32.0; 23.0-38.0) 28 Plasma, nM C=HT
Zhao Y, 2020 63(72.1+£7.9) 84 Serum, ng.ml! C<HT
Negishi H, 2000 38 (52.0 £ 0.5) 22 Urine, ng.mg' creatinine’  C<HT
Negishi H, 2001 8(52.0£0.7) 22 Urine, ng.mg’ creatinine’  C<HT
Subash P, 2010 105 (45.0 + 9.0) 75 Urine, ng.mg’' creatinine”  C<HT
Kotani K, 2014 45 (62.0 = 9.0) 31 Urine, ng.mg” creatinine’  C=HT
Yavuzer S, 2016 30 (72.6 £8.7) 30 Urine, ng.mg’ creatinine’  C<HT
Yavuzer S, 2016 30 (43.6 £ 3.9) 30 Urine, ng.mg creatinine”  C<HT
Yildirim E, 2017 40 (44.4 + 3.9) 40 Urine, ng.mg!' creatinine”  C<HT
SSBs/COMET ASSAY
Gur M, 2007 84 (50.0 + 6.0) 24 PBCs/Ly/, A.U. C<HT
Yildiz A, 2008 21 (45.0 £ 7.0) 19 PBCs/Ly/, A.U. C<HT
Subash P, 2010 80 (50.0 + 9.0) 50 PBCs/Ly/, A.U. C<HT
Gur M, 2013 64 (47.9+7.0) 20 PBCs/Ly/, A.U. C<HT
Saiedullah M, 2013 46 (41.0£5.0) 40 PBCs/Ly/, A.U. C<HT
Subash P, 2016 100 (45.0 + 12.0) 50 PBCs/Ly/, A.U. C<HT
DSBs/yH2AX
NA NA NA NA NA

80HdG - 8-hydroxyl-2’-deoxyguanosine; yH2AX - gammaH2AX, phosphorylated histone H2AX; A.U. - arbitrary unit; DNA - deoxyribo-
nucleic acid; DSBs — double strand breaks; ELISA — enzyme-linked immuno sorbent assay; HT - arterial hypertension; Ly — lymphocytes; NA
- not available; PBC - peripheral blood cell; ref. — reference; SSBs - single strand breaks; data are expressed as mean + standard deviation

(mean = SD). Statistically significant when p-value < 0.05.

DNA damage types

With the exception of human studies, which tested only
80HAG and SSBs (Table 3),” the other studies (cell and
animal models) evaluated all three types of DNA damage
(80HAG, SSBs, DSBs) (Tables 1, 2).82

HT types

In cell cultures, the HT model was induced humorally
using angiotensin Il (Ang II)® or aldosterone (Ald)*'° (Ta-
ble 1). In animal studies, various types of HT models were
used. Genetically determined (spontaneously hyperten-
sive rats [SHRs]),'#'31%2" humorally induced (Ang I1,>17:19:22
Ald,>% deoxycorticosterone acetate [DOCA]™), using vo-
lume overload-induction,?? surgically induced (2-kidney
1-clip [2K1C], or aortic banding)'® and using diet-induc-
tion (natrium chloride [NaCl])'® (Table 2). In human stu-
dies, two types of HT were assessed — essential and gesta-
tional (Table 3).”

DNA damage - biological materials (source)

A) Cells. DNA damage was evaluated in cell cultures
(Table 1), but also in animal models (80HdG, kid-
neys), (DNA breaks [SSBs and DSBs] in kidneys, heart,
and liver) (Table 2). Human studies have evaluated

only SSBs in peripheral blood cells (lymphocytes)
(Table 3).7

B) Body fluids. In animals, only Bruic 2021 (Table 2)
evaluated SSBs in blood, others evaluated 8OHdG in
urine (Table 2). Human studies evaluated 80OHdG in
plasma, serum and urine (Table 3).’

Discussion

Main findings

To the best of our knowledge, this review for the first
time summarized studies performed under strictly expe-
rimental laboratory conditions (cell and animal models).
Summarized experimental data free from confounders
consistently confirmed results known from previous re-
view on human studies that DNA damages are elevated in
HT when comparing controls.” With the aim to create the
complete schedule of existing results on significant forms
of DNA damages in HT from cell cultures to real patients
according to clear selection criteria,” relevant human stu-
dies are briefly reminded in this paper too. Authors be-
lieve based on this paper with experimental results that
questions in the interpretation are resolved.
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Practical view

From a practical point of view, the most important results
are those, which are easily feasible, accessible, reproduci-
ble and ethical. Such requirements are met by analysis of
DSBs in peripheral blood lymphocytes.

From our point of view, circulating nuclear cells taken
from peripheral venous blood (lymphocytes), which reflect
the current “steady state” of the whole organism, ap-
pear to be the optimal biological material for testing DNA
breaks in HT. For practical reasons, we also consider the
detection of the most severe forms of DNA damage (DSBs)
which is optimal against less serious forms (30OHdG, SSBs).

Unfortunately, this combination (DSBs in peripheral
lymphocytes) does not appear in the included HT studies
either in humans or in animals.

From the available results, we consider the most im-
portant finding available from human studies to be the
detection of elevation of SSBs in peripheral blood lym-
phocytes (N = 395 HT individuals; N = 203 normotensive
controls). A similar value represents Bruice 2021 study
with animals.?

Suitability of biological materials and DNA damage
biomarkers

From selected types of DNA damages, the 80OHdG repre-
sents the least severe, less specific and more common
type. Therefore, from our point of view, 80OHdG is a less
suitable biomarker for the clinical practice. DNA damage
analysis in urine can be burdened by the unattractive
urine collection. The analysis of damaged DNA directly
from blood, serum, urine represents the extracellular spa-
ce analysis, which is of no value for therapeutic conse-
guences, because the cell has already died and irreversi-
bly disintegrated with DNA leakage into the extracellular
space. Analysis of damaged DNA from cell tissues (heart,
liver, kidneys) seems to be clinically less suitable in the
context of HT, because it requires a greater invasive in-
tervention. Therefore, the peripheral blood cell sampling
seems to be the best.

The exception from studies

In the presented studies, only two studies demonstrated
no significant DNA damage difference between HT in-
dividuals and controls. Both were human studies (Toljic,
2017 and Kotani, 2014).” There may be several reasons. In
both cases, there was treated HT, not untreated. The ex-
planation could lie in the achieving of the optimal blood
pressure control in HT individuals. Another explanation
could lie in the size of the cohort. In the case of Toljic, it
was a relatively small cohort (21 HT individuals), which
might not be sufficient to detect a statistically significant
80OHdG difference.” On the other hand, in a similarly small
cohort (N = 21 HT individuals), Yildiz 2008 recorded a sig-
nificant increase in SSBs in HT patients.” However, Yildi-
z's cohort consisted of untreated HT subjects.’

Another explanation, at least in the case of Toljic,
may lie in a gender.” Toljic included only premenopausal
women and evaluated gestational HT.” From the avail-
able data, we know that women of childbearing age are
relatively protected against oxidative stress, which cre-
ates sexual dimorphism. Furthermore, clinical and pre-
clinical data have shown higher values of oxidative stress

biomarkers (0,, H,0,) in men/males than in women/fe-
males.?*?¢ [n animal studies, it has been shown that males
respond to antioxidants (tempol, apocynin) by lowering
blood pressure, females do not.?*?¢ This sexual dimor-
phism is probably due to increased activation of pro-ox-
idative Nox systems in males and increased antioxidant
capacity in females.?”2

It has been shown that estradiol reduces the expres-
sion and activity of Nox and increases the expression of
antioxidant enzymes (superoxide dismutase [SOD] and
glutathione peroxidase).?® In premenopausal females,
oxidative stress is blunted by increased activation of anti-
oxidant systems and down-regulation of prooxidant sys-
tems.?’-2°

The explanation related to Kotani 2014 study may lie
in the coincidence of diabetes mellitus (DM) in both the
tested subjects and the control group.”

The important finding is that increased level of DNA
damage was evidenced in all models of heterogeneously
induced HT — with the exception of both the gestational
HT and HT in diabetics when comparing normotensive
diabetic controls.”2*

The presented findings bring a new perspective on the
issue of oxidative stress and the genesis of HT and CVD.
DNA damages represent a deeper subcellular level when
comparing the standard concept of oxidative stress on
cellular level with inflammatory, proliferative, and profi-
brotic cells and substances.

Conclusion

This paper on studies conducted under strictly laboratory
experimental conditions for the first time confirmed fin-
dings from the complex human organism.” HT is associa-
ted with increased levels of DNA damage.” The results are
completely consistent.” These findings may be the inno-
vation in the understanding of the HT genesis as well as
other CV disease genesis. This paper may partially reduce
the gaps in the evidence.' The findings may support the
innovation in the causal CV disease pharmacotherapy tar-
geted on DDR substances (e.g. PARP).*®
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Koarktace aorty je jednou z nejcastéjsich vrozenych srdecnich vad s obvykle dobrou stfedné- i dlouhodo-
bou prognézou. Koarktace aorty je ¢asto asociovana s dalsimi pridruzenymi vrozenymi vadami, zejména
obstruk¢énimi vadami levostrannych srdecnich struktur. Kombinace koarktace aorty s hranicni velikosti levé
komory, anomalii ¢i stenézou mitrdini a/nebo aortélni chlopné je asociovana s vyssim rizikem reintervence ¢i
Casné mortality. Tretina déti s koarktaci vyzaduje urgentni feseni vady jiz v novorozeneckém véku a u vétsiny
novorozencl dochazi po odstranéni koarktace aorty k normalnimu rustu inicidlné mensi levé komory bez
progrese mitralni ¢i aortalni sten6zy. Prognéza a spravny postup lécby téchto pacientd zavisi na nékolika
anatomickych a hemodynamickych faktorech, které je potfeba stanovit jiz v novorozeneckém véku. Sko-
rovaci systémy zaloZzené na méreni echokardiografickych parametr(, které jsou vyuzivdny u novorozence
s vyznamnou valvarni stenézou aorty a hranicni velikosti levé komory nejsou v pfipadé novorozenct s koark-
taci aorty spolehlivé. Znalost rizikovych echokardiografickych parametri u novorozencu s koarktaci, které
jsou pritomny pred operaci koarktace ¢i ¢asné po ni, ma dulezity vyznam pro odhad vyvoje mitralni/aortalni
chlopné a levé komory a také pro stanoveni progndzy a spravného lé¢ebného postupu. Cilem prehledového
¢lanku je shrnout dosavadni poznatky tykajici se koarktace aorty lé¢ené v novorozeneckém véku. Cléanek se
dale zaméruje na problematiku této vady u novorozence s pridruzenou anomalii mitralni/aortalni chlopné
a mensi velikosti levé komory. Demonstrované pilotni vysledky mohou potencialné poslouzit jako uzitecny
zéklad pro dalsi klinicky vyzkum.

© 2024, CKS.

ABSTRACT

Coarctation of the aorta is one of the most common congenital heart defects with usually favourable in-
termediate and long-term prognosis. Coarctation of the aorta is often associated with other heart con-
genital defects, especially obstructive lesions of the left-sided cardiac structures. The combination of aortic
coarctation with a borderline left ventricle, mitral and/or aortic valve anomalies or stenosis is associated
with a higher risk of reintervention or early mortality. One-third of infants with coarctation require urgent
management in the neonatal period, and most infants experience normal growth of the initially smaller
left ventricle after coarctation repair without progression of mitral or aortic stenosis. The prognosis and
appropriate management of these patients depend on several anatomical and hemodynamic factors that
should be determined in the neonatal period. Scoring systems based on the measurement of echocardio-
graphic parameters, which are used in neonates with significant valvar aortic stenosis and borderline left
ventricular size, are not reliable in neonates with aortic coarctation. Knowledge of risk echocardiographic
parameters in neonates with coarctation present before or early after correction of coarctation is important
for the prediction of development of the mitral/aortic valve and the left ventricle, as well as for determining
prognosis and the correct therapeutic management. The aim of this review article is to summarize the cur-
rent knowledge regarding neonatal aortic coarctation. The review also focuses on associated mitral/aortic
valve anomaly and smaller left ventricular size. The presented pilot results may potentially serve as a useful
basis for further clinical research.
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Uvod

Koarktace aorty (COA) je jednou z nejcastéjsich vrozenych
srdec¢nich vad charakterizovanou zuzenim aortélniho ob-
louku nej¢astéji v misté aortalniho isthmu, vzacné v ob-
lasti hrudni ¢i bfisni aorty.! Prognéza onemocnéni je za-
visla na nékolika faktorech, jako je napfiklad vék v dobé
urceni diagndzy, etiologické a patofyziologické faktory
¢i pritomnost pridruzenych anomalii. Kritickd koarktace
aorty u novorozenct a kojencd mé od starsich déti odlisné
projevy jak klinické, tak hemodynamické. U novorozenct
se vada casto projevi obéhovym selhanim jiz bezprostred-
né po uzavéru tepenné duceje zajistujici pratok krve do
descendentni aorty. V nékterych pfipadech muaze byt ne-
dostatec¢né vyvinuta levad komora, ktera béhem fetalniho
vyvoje nemd z ddvodu preduktdlniho zuzeni aortélniho
oblouku dostatec¢ny vydej. V pfipadé komplexni koarkta-
ce aorty jsou prognéza a hemodynamika vady vyznamné
zhorseny pridruzenymi intrakardidlnimi vadami.’

Incidence koarktace aorty, cetnost
pridruzenych srdecnich vad

Odhadovana incidence koarktace aorty je 36 ze 100 000
narozenych déti.? Tvofi 5-7 % vrozenych srdec¢nich vad?
a je Casto asociovana s obstrukénimi chlopennimi vadami
levého srdce: aortalni a/nebo mitralni stendézou. Nejcastéj-
$i pfidruzenou anomalii je bikuspidalni aortalni chlopen,
kterd muze byt pritomna az u 80 % pacientl s koarktaci
aorty.> Kombinace koarktace aorty, supravalvularniho mi-
tradlniho prstence, padakové malformace mitralni chlopné
a subaortdlni stendzy tvofi tzv. Shonelv komplex, ktery
je Casto spojeny také s hrani¢ni velikosti levé komory."4
Koarktace aorty mlze byt sdruzena s fadou dalSich vro-
zenych srdecnich vad, napf. defektem komorového septa,
defektem atrioventrikularniho septa, transpozici velkych
arterii, dvojvytokovou pravou komorou nebo arterialnim
trunkem. Koarktace aorty mulze byt také soucasti vad
s funk¢né jedinou srde¢ni komoru, které mohou byt chi-
rurgicky feSeny pouze jednokomorovou paliaci.

PFiciny vzniku koarktace aorty

Konkrétni pficina vzniku koarktace aorty neni zcela ob-
jasnéna a nejpravdépodobnéjsi se jevi kombinace hemo-
dynamickych, genetickych, a environmentalnich faktora.
V literature jsou popisovany nejcastéji tfi teorie.

1. Duktalni teorie uvadi jako pfic¢inu vzniku koarktace
aorty pritomnost abnormalni ¢asti tkané tepenné duceje
v aortalnim isthmu, kterd pfi spontdnnim uzavéru duceje
zUzi aortdIni oblouk.

2. Hemodynamicka teorie uddva jako pfricinu vzniku
koarktace abnormdlni tok obloukem a isthmem aorty
v prubéhu fetalniho vyvoje s naslednym nedostate¢nym
vyvojem téchto struktur.' Rudolph a spolupracovnici po-
jedndvaji ve své praci z roku 1972 o tom, ze béhem fetdl-
niho vyvoje maji rdzné intrakardidlni vady odlisny hemo-
dynamicky efekt na vyvoj aortédlniho isthmu.> Napfiklad
u pulmonalni atrezie protece aortdlnim isthmem az 75 %
srdecniho vydeje v porovnani s 25 % u normalniho srdce,

zatimco skrz tepennou ducej protékd v porovnani s 42 %
celkového srdecniho vydeje pfi normalni srde¢ni anato-
mii pouze 8 % srdec¢niho vydeje. Naproti tomu u srdec-
nich vad s obstrukci toku levostrannymi srde¢nimi struk-
turami a omezenim pratoku krve ascendentni aortou
a aortalnim isthmem vedou nasledné béhem fetalniho
obdobi k hypoplezii nebo atrezii aortalniho oblouku.>®
Vyssi riziko vyskytu koarktace se nékdy uvadi i u perzis-
tujici levostranné horni duté Zzily ustici do dilatovaného
koronarniho sinu, kdy zvla$té ve druhém trimestru jsou
napadné mensi levostranné srde¢ni oddily a aorta.” He-
modynamické vysvétleni spocivd v mozné alteraci toku
v levé sini koronarnim sinem vedouci k omezeni fyzio-
logického pravolevého zkratu na foramen ovale.®Zda je
pri¢innd souvislost mezi nalezem levostranné horni duté
zily a koarktaci, zGstavd nejasné.®

3. Geneticka teorie. Koarktace aorty muze byt také
sdruzena s riznymi genetickymi syndromy ¢i familiarnimi
clustery. Mezi genetické syndromy, které jsou sdruzeny
s koarktaci, patfi napfiklad Turnertv syndrom, ktery je
zpUsoben castecnou nebo kompletni ztratou chromoso-
mu X u zen. Az 12 % divek s Turnerovym syndromem
ma koarktaci aorty, izolovanou nebo v kombinaci s biku-
spiddIni aortdlni chlopni. Bylo prokazano, Zze koarktace
aorty mUze byt zpUsobena ztrdtou genu na kratkém ra-
ménku chromosomu X. Monogenetické syndromy, jako
je Noonanové (Ras-MAP kinase signaling pathway genes)
¢i Kabukiho (histone-lysine N-methyltransferase 2D, KM-
T2D) syndrom, jsou také asociovany s izolovanou koarkta-
ci aorty.’®Dalsi nesyndromické geneticky podminéné vari-
anty na pohlavnich chromosomech asociované s koarktaci
aorty u muzl jsou napriklad velké kopie varianty poctu
kopii (copy number variation, CNV) genu na chromosomu
X ¢i varianty v genu TBLT (transducin (beta)-like 1X-lin-
ked) chromosomu Y. CNV a sekven¢ni varianty, 1921.1,
16p13.11, 15q11.2 mikrodelece a 15g26.2 delece byly
také casto identifikovany u pacientt s izolovanou koark-
taci aorty.’® Nedavné rodinné studie zahrnovaly pacienty
s izolovanou koarktaci aorty, kde byly odhaleny pravdé-
podobné patogenni varianty v genu NOTCHT (neurogenic
locus notch homolog protein 1)."" Dédi¢né varianty genu
MYH6 (myosin heavy chain) byly spojovany s dysfunkci
levé komory u pacientl s izolovanou koarktaci aorty.”
Zminéné studie naznacuji, Ze popsané varianty s nizkou
penetraci mohou pfispivat k rozvoji izolované koarktace
a jeji dédicnosti a mohou vyrazné ovlivnit pouziti genetic-
kého testovani ke zvoleni spradvného lé¢ebného postupu
a odhadu progndzy pacient(."

Lécba koarktace aorty

Lécebné metody koarktace aorty zahrnuji operaci, ka-
tetriza¢ni balonkovou angioplastiku ¢i endovaskularni
implantaci stentu.? U novorozencu s kritickou koarktaci
aorty spojenou s akutnim ob&hovym selhdnim je nejcas-
téjsi 1éCebnou metodou chirurgickd resekce koarktace.
Elektivni operace koarktace je provadéna v jakémkoliv
pozdéjsim véku pfi odhaleni vady." Balonkova angioplas-
tika je vhodnou metodou k |écbé rekoarktace aorty po
predchozi operaci. U vétsich déti a dospélych je k 1é¢bé
nativni koarktace a rekoarktace casto uzivana implanta-
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ce stentu.? Nejcastéjsi chirurgickou technikou je resekce
koarktace s end-to-end anastomézou, kdy je zarover od-
délena a ligovéna tepennd ducej. V pfipadé pritomnosti
hypoplazie aortdlniho oblouku je provedena tzv. rozsi-
fend end-to-end anastomdza mezi aortdlnim obloukem
a sestupnou aortou. Je-li pfitomen dlouhy a hypoplas-
ticky aortalni isthmus, nékdy se provadi plastika koark-
tace podle Waldhausena. V takovém pfipadé se zuzeny
segment aorty rozsiti pomoci cévniho laloku z podklicko-
vé tepny a arteridlni zadsobeni paze je pak zabezpeceno
pomoci kolaterdlniho ob&hu. Pfemosténi cévni protézou
mezi vzestupnou a sestupnou aortou (extra-anatomicky
bypass) se pouziva u vétsich pacientl se zizenim v oblasti
aortalniho oblouku, které nelze vyresit vySe uvedenymi
technikami."”

Vysledky |écby izolované koarktace aorty jsou v mo-
derni dobé vyborné z hlediska ¢asné i dlouhodobé morta-
lity. Problémem zUstava relativné vysoké riziko rekoark-
taci u novorozencll a malych kojencl. Ve studii autort
Hager a spol." z roku 2009 dosahovala ¢asna mortalita
1,6 %, celkova mortalita 2,6 % a cetnost rekoarktaci
23 %. U koarktace sdruzené s jinymi vrozenymi srde¢nimi
vadami je prognéza urcéena predeviim komplexitou téch-
to vad. Dlouhodobym problémem po Uspésné chirurgické
i katetriza¢ni lécbé koarktace aorty muze byt arterialni
hypertenze dana zvysenou tuhosti stény tepen nad mis-
tem koarktace.'1®

Problematika pridruzenych mitralnich
a aortalnich vad a hranicni velikosti levé
komory

Progndza pacientt s koarktaci aorty spojenou s hrani¢ni
velikosti levé komory a anomalii ¢i stenézou mitralni ¢i aor-
talni chlopné je zavisla na nékolika anatomickych a hemo-
dynamickych faktorech a v novorozeneckém véku muze
byt naro¢né odhadnout spravny postup Ié¢by a dlouhodo-
by hemodynamicky vyvoj. Pfitomnost anomalii mitralni ci
aortalni chlopné a hrani¢ni velikosti levé komory je aso-
ciovana s vy33im rizikem reintervence ¢i ¢asné mortality.®'”
Na druhé strané prokazaly dostupné studie, Ze novorozen-
ci s koarktaci aorty a mensimi levostrannymi strukturami
mohou profitovat z dvoukomorové cirkulace s dobrou
stfednédobou prognézou, kdy v mnoha pripadech dojde
k normalizaci hypoplastickych levostrannych struktur po
korekci koarktace."”-'*Rozhodovani o spravném postupu je
v novorozeneckém véku casto obtizné a slouzi k nému do-
stupné skorovaci systémy. DUlezitym faktorem v ramci pro-
gndzy pacientd je mira hypoplazie levostrannych struktur
a pritomnost fibroelastézy levé komory. Dle tzv. Colanova
nebo Rhodesova skére I1ze méfenim echokardiografickych
parametrd predikovat, zda je pacient vhodny pro jedno- ¢i
dvoukomorové feseni.?*22 Tyto skérovaci systémy byly ale
vytvofeny pro novorozence s vyznamnou valvarni stené-
zou aorty. U novorozencl s koarktaci aorty a malou levou
komorou se pouziti téchto skdrovacich systému v predik-
ci mozné jedno- nebo dvoukomorové cirkulace ukazalo
jako nespolehlivé, a tedy nefungujici.'” U aortalni stendzy
a koarktace je fetadlné zvyseny afterload levé komory ve-
douci ¢asto k jejimu mensimu rdstu a objemu. Hlavni rozdil
je zfejmé v pritomné fibroelastdze levé komory vyskytuji-

ci se u nékterych forem aortalni stendzy, kterd neumozni
sekundarni rast levé komory ani po odstranéni jeji obstruk-
ce.Z Tani a spol. ve své studii pojednavaji konkrétné o no-
vorozencich s touto problematikou a udavaji, Ze az 80 %
pacientt z jejich kohorty mé dobrou dlouhodobou pro-
gnoézu."” Ve své studii viak zminuji, Ze rozhodnuti ohledné
chirurgického postupu a Uspésné dvoukomorové cirkulace
by mélo obsahovat studium anatomickych, ale i hemody-
namickych faktord, jako je pfitomnost antegradniho toku
v ascendentni aorté ¢i absence kritickych obstrukci ve vy-
tokovém traktu levé komory."” Pochybnosti panuji nadale
ohledné dlouhodobé progndzy, a to hlavné stran vyvoje
obstrukce vtokového ¢i vytokového traktu levé komory,
rekurence koarktace a pfitomnosti plicni hypertenze z du-
vodu chronické diastolické dysfunkce levé komory.'®

Perrier a spol. se ve své retrospektivni studii zaméfili
konkrétné na prognézu pacientud s obstrukci vytokového
traktu levé komory po operaci a na pfidruzenou vadu mi-
tralni chlopné (zejména supramitralnim prstencem ¢i pa-
dakovou deformitou mitrdlni chlopné), ktefi vyzadovali
chirurgicky zakrok na mitrdlni chlopni.?* Z jejich studie je
prokdzano, ze dlouhodoba progndza téchto pacientl je
Uzce spojena s vékem v dobé operace mitralni chlopné.
V pfipadé novorozenct ¢i kojencd mladsich Sesti mésica,
ktefi po operaci koarktace vyzaduji v kratké dobé i opera-
ci na mitrdIni chlopni, je jejich riziko Umrti az pétinasobné
vyssi nez u pacientd, ktefi vyZzaduji operaci mitralni chlop-
né ve vy$sim véku.2* Zaroven upozornuji na skutecnost, ze
primarni obstrukce vytokového traktu v novorozeneckém
véku az s naslednym vyvojem anomadlie mitralni chlopné
ma horsi progndézu, nez pokud by tomu tak bylo obracené.
Dle jejich studie jsou rizikovymi faktory vedoucimi k jed-
nokomorové cirkulaci zejména velikost mitrdlniho anulu
méné nez 8 mm v novorozeneckém véku, pritomnost fib-
roelastézy levé komory ¢i levd komora nedosahujici do
hrotu.? Jiné studie zminuji, Ze u pacientd s obstrukci i
hypoplazii aortdlniho oblouku a anomalii mitralni ¢i aor-
talni chlopné je uspésna dvoukomorova korekce zavisla
na adekvatnosti levostrannych struktur.?>Plymale a spol.?
dokazali identifikovat nékteré rizikové faktory, které
byly pfitomny pfi predopera¢nim echokardiografickém
vysetfeni a mohou vypovidat o Uspésnosti dvoukomorové
cirkulace bez nutnosti reintervence v kratké dobé. Predik-
tory selhani dvoukomorové korekce s vysokou senzitivi-
tou a specificitou jsou dle jejich studie zejména pomér
velikosti mitrdini a trikuspidalni chlopné a mensi velikost
anulu aortalni chlopné (Z-skére -3 a méné). U pacientd,
ktefi zvladli dvoukomorovou cirkulaci, se jako riziko-
vy faktor pro nutnost reintervence ukazala kombinace
mensi velikosti aortalni a mitrdIni chlopné (Z-skére -2,5
a méné) a naopak u pacientd, ktefi nevyzadovali reinter-
venci, doslo v dlouhodobém sledovani k rdstu inicialné
hypoplastickych struktur. Nicméné rezidudlni mitrdIni i
aortalni stenéza byla pfitomna naddle az u tretiny pa-
cientt z jejich souboru.?

Vlastni vysledky

Metodika
V retrospektivni pilotni studii byly analyzovany vystupy
z echokardiografickych vysetfeni novorozencl po operaci
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Obr. 1 - Celkova pravdépodobnost pfeZiti po operaci koarktace aor-
ty v novorozeneckém véku. Cisla v zavorce udavaji pocty ohroze-
nych pacientti za 0, 5, 10, 15, 20 a 25 let po operaci.

kritické koarktace aorty registrovanych online (GE Echo-
PAQ) v Klinickém informacnim systému Détského kardio-
centra. Pri vySetfeni oblouku a isthmu aorty byly hodno-
ceny rozméry jednotlivych segmentl, vztah koarktacni
listy k tepenné duceji a charakter krevniho toku v duceji

a v isthmu aorty. Jako pfidruzené vrozené anomalie mi-
tralni chlopné byly kédovany pripady dysplastické chlop-
né, hypoplasticky anulus, porucha vyvoje zavésného apa-
ratu (padakova chloper, abnormdlni Upony papilarnich
svall a Slasinek) a supramitrdIni membrana. U aortalni
chlopné byly kédovany jako vrozené anomdlie pfipady
unikuspidalni nebo bikuspidalni chlopné, hypoplasticky
anulus, dysplasticka chloper a subvalvularni nebo supra-
valvularni stenéza. PostiZzeni obou chlopni bylo hodnoce-
no nezdvisle na hemodynamické vyznamnosti. Z dalSich
pfidruzenych anomalii byly registrovany pfitomnost de-
fektu komorového septa (VSD) a levostranné horni duté
zily (LSVQ). Jiné komplexni vrozené srde¢ni vady byly ze
studie vylouceny. Echokardiografické rozméry byly stan-
dardizovany pomoci vypoctu Z-skére podle norem.%
Cilové ukazatele studie byly: umrti z jakékoliv pfi¢iny
a nasledné operacni nebo katetrizacni reintervence aor-
talni nebo mitrdlni chlopné. U jedincu starSich 18 let byly
relevantni informace zjistény anonymnim ztotoznénim
rodnych ¢isel operovanych déti s matrikou zemrelych, Na-
rodnim kardiochirurgickym registrem (NKR) a Narodnim
registrem kardiovaskularnich intervenci (NRKI) ve spo-
lupraci s Ustavem zdravotnickych informaci a statistiky
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Obr. 2 - Pravdépodobnost preZiti po operaci koarktace aorty stratifikovana podle pfitomnosti (¢ervena kfivka) nebo nepfitomnosti (modra
kfivka) vrozené anomalie (A) mitralni chlopné, (B) aortalni chlopné. Cisla v zavorce udavaji pocty ohrozenych pacientd za 0, 5, 10, 15, 20

a 25 let po operaci. NS - nespecifikovany.
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Obr. 3 - Pravdépodobnost preZiti po operaci koarktace aorty bez reintervence na: (A) mitralni chlopni; (B) aortélni chlopni. Stratifikace podle
pfitomnosti (Cervena kfivka) nebo nepfitomnosti (modra kiivka) anomalie chlopni pfi narozeni. Cisla v zavorce udavaji pocty ohrozenych

pacientti za 0, 5, 10, 15, 20 a 25 let po operaci.
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(Uz1s) CR. Ke statistickému zpracovani byly pouzity pro-
gramy IBM SPSS 29.0.1 a Modeler 18.2.1.

Soubor

V letech 1991-2020 bylo v Détském kardiocentru opero-
vano 577 novorozencl s kritickou koarktaci aorty. Me-
dian véku pfi operaci byl Sest (mezikvartilové rozpéti
[IQR] 4-11) dni a hmotnost 3,2 (IQR 2,7-3,5) kg. Vyznam-
ny defekt komorového septa byl diagnostikovan ve 221
(38,3 %) a levostranna horni dutd Zila ustici do koronéar-
niho sinu ve 221 (38,1 %) pfipadech. Pfidruzena anomadlie
mitralni chlopné byla pfitomna u 95 (16,5 %) a aortalni
chlopné u 187 (32,4 %) novorozencl. Koarktace aorty
byla odstranéna resekci s anastomézou end-to-end u 362
(62,7 %) déti, rozsitenou resekci az do oblouku aorty
u 202 (35,2 %) déti a resekci spojenou s rekonstrukci is-
thmu aorty pomoci podklickové tepny (Waldhausenova
plastika) u 12 (2,1 %) déti. Ve 136 (23,6 %) pfipadech s vy-
znamnym defektem komorového septa byla provedena
soucasné bandaz plicnice a u 15 (2,6 %) novorozencu byl
pfi operaci koarktace komorovy defekt uzavien primarné
v mimotélnim obéhu.

Casna a pozdni umrtnost

Do 30 dnU po operaci zemielo 15 (2,6 %) déti. K pozd-
nimu umrti doslo ve 21 (3,6 %) pfipadech v rozmezi 1,1
mésice az 14 let (medidn 7,1 mésice) po operaci. Prav-
dépodobnost preziti byla v celém souboru za 5, 10, 15,
20 a 25 let po operaci 94,2 %, 93,9 %, 93,1 %, 93,1 %
a 93,1 % (obr. 1). Pravdépodobnost preziti zejména
v prvnich letech po operaci byla vyznamné horsi u 95
(16,5 %) novorozencd, ktefi se narodili s anomalii mit-
ralni chlopné (p = 0,018) (obr. 2A). Anomalie aortalni ch-
lopné byla diagnostikovdna u 187 (32,4 %) novorozencl
a celkovou prognézu po operaci koarktace neovlivnila
(p =0,18) (obr. 2B).

Nasledné intervence na mitralni a aortalni chlopni
Celkem u 35 pacientt bylo provedeno 34 naslednych plas-
tik a 7 nahrad mitralni chlopné. Pravdépodobnost preziti
bez reintervence na mitrdIni chlopni byla za 5, 10, 15, 20
a 25 let po operaci koarktace u 482 déti s normalni chlop-
ni 90,9 %, 90,3 %, 89,5 %, 89,5 % a 89,5 % a u 95 déti
s abnormalni mitralni chlopni 78,3 %, 76,9 %, 76,9 %,
76,9 % a 76,9 % (p < 0,001) (obr. 3A). Nasledna chirurgic-
kd nebo katetrizacni plastika aortalni chlopné byla pro-
vedena v 80, resp. v 38 pripadech a ndhrada chlopné v 17
pfipadech, a to celkem u 89 jedincd. Pravdépodobnost
preziti bez reintervence na aortdlni chlopni za 5, 10, 15,
20 a 25 let po operaci koarktace byla u 187 déti s vroze-
nou anomalii aortalni chlopné 70,8 %, 67,6 %, 59,4 %,
56,3 % a 56,3 % u 390 déti s normalni chlopni 87,6 %,
85,5 %, 84,7 %, 84,7 % a 83,7 % (p < 0,001) (obr. 3B).

Zaveér

Z dostupné literatury bylo prokdzano, Ze prediktory vyvo-
je levostrannych srdecnich struktur u pacientd s valvarni
aortalni stenézou nelze pouzit u pacientt s obstrukci aor-
talniho oblouku.?”” Pro odhad stfednédobé a dlouhodobé
progndzy a planovani spravného postupu u novorozenct

po operaci koarktace aorty s anomalii mitralni ¢i aortal-
ni chlopné, pfipadné s inicidlné mensimi levostrannymi
oddily, je zadouci urdit rizikové anatomické a hemodyna-
mické faktory, které jsou pritomny predoperacné ¢i ¢asné
pooperacné a ovlivni prognézu a potfebu reintervenci.
Z dosavadnich pilotnich vysledkd vyzkumu je patrné, Zze
pacienti po operaci koarktace aorty v novorozeneckém
obdobi maji i v pfipadé pfitomnosti anomalie/stendzy
mitrdlni ¢i aortalni chlopné vyborné dlouhodobé preziti.
Nicméné nutnost nasledné intervence na inicialni ano-
malni mitralni/aortalni chlopni je pomérné castym pro-
blémem ovliviiujicim stfedné- i dlouhodobou prognézu
téchto pacientd.
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Prevence nezadoucich kardiovaskularnich (KV) pfihod je ndro¢nou soucasti lécby pacientl s chronickou ob-
struk¢ni plicni nemoci (CHOPN). Spolecné patofyziologické mechanismy jsou predpokladem pro vzdjemnou
zatéz komorbidni patologie, CHOPN a kardiovaskularni onemocnéni (KVO). Kontroverze v hodnoceni tra-
di¢nich KV rizikovych faktor(, véasny zachyt existujicich KVO, heterogenita prabéhu CHOPN a vliv medikace
CHOPN na KV riziko - to vse naznacuje potrebu dalsich upresnéni ohledné hodnoceni KV rizika u pacientt
s CHOPN. Tento prehledovy ¢lanek shrnuje nedévné studie o hodnoceni KV rizika u pacientt s CHOPN a na-
vrhuje pristupy ke zlepseni predikce nezddoucich KV piihod u téchto pacientd.
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ABSTRACT

Prevention of adverse cardiovascular (CV) events is a challenging part of managing patients with chronic
obstructive pulmonary disease (COPD). Common pathophysiological mechanisms are a prerequisite for the
mutual burden of comorbid pathology, COPD, and cardiovascular diseases (CVD). Controversies in the assess-
ment of traditional CV risk factors, untimely detection of existing CVD, heterogeneity of the course of COPD,
and the influence of COPD medications on CV risk — all these indicate the need for additional clarifications
regarding the assessment of CV risk in patients with COPD. This review summarizes recent studies on CV risk
assessment in patients with COPD and suggests approaches to improve the prediction of adverse CV events
in these patients.

Introduction

ading to hospitalization accounted for 57% of the total
costs of COPD care.*

Chronic obstructive pulmonary disease (COPD) remains
a major healthcare burden due to significant socioecono-
mic and health consequences." About 392 million people
globally have COPD. There are an estimated 36 millions
people living with COPD in Europe.? Currently, COPD is
considered as the most common chronic respiratory dise-
ase, both in men and women. In addition, its prevalence
is expected to increase in the coming years due to popula-
tion aging among other causes.> COPD is one of the most
common reasons for hospital admissions. A Canadian stu-
dy found that the cost of treating COPD exacerbations le-

Danish scientists, based on the results of a nationwide
study, found that the risk of major adverse cardiovascular
events (MACE), such as acute myocardial infarction (Ml),
stroke and death from cardiovascular diseases (CVD), in-
creases significantly after the onset of COPD exacerbation.
This association emphasizes the necessity of preventive
measures regarding possible cardiovascular (CV) events
among this category of patients.’

According to the World Health Organization in 2019,
COPD is the third leading cause of death, accounting for
6% of all deaths worldwide, after coronary artery disease
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(CAD) and stroke, which account for 16% and 11% of
the total number of deaths respectively.® The results of
a population-based cohort Canadian study of more than
150,000 patients showed that people with COPD without
a history of atherosclerotic CVD were 25% more likely to
have a MACE. These data are comparable to the CV risk
of patients with diabetes, which suggests the need for
requiring more intensive primary CV prevention in COPD
patients.”

The aim of the review was to highlight the latest
data on approaches to the assessment of CV risk in pa-
tients with COPD. A search for publications in databases
PubMed, Google Scholar and ProQuest over the last 10
years was conducted.

Modern approaches to CV risk assessment

Quantitative risk prediction is the basis of primary CVD
prevention. Risk assessment is based on algorithms of
multifactorial risk prediction, among which the Systema-
tic Coronary Risk Evaluation (SCORE) is the most widely
used in Europe. It is based on the assessment of “traditi-
onal” CV risk factors such as age, sex, blood pressure, se-
rum lipid profile and smoking status. Updated risk assess-
ment models, SCORE2 (for people aged 40-69 years) and
SCORE2-OP (for old persons, over 70 years old), which de-
termine the absolute probability (in %) of occurrence du-
ring the next 10 years of any fatal or non-fatal CV event,
were included in the 2021 European Society of Cardio-
logy prevention guidelines.® These models are calibrated
for four subgroups of countries distinguished by low, mo-
derate, high, and very high age-standardized CV mortali-
ty. According to the guidelines, among the diseases that
reliably increase CV risk are atherosclerotic CVD, diabetes
mellitus, familial hypercholesterolemia, and chronic kid-
ney disease. The role of COPD as a proven CV risk factor
has not been established yet.® Despite this, patients with
COPD have a 2-3 times higher risk of CVD compared to
healthy people of the same age, adjusted for smoking.>"
It is known that the most frequent causes of hospitaliza-
tion and mortality of patients with moderate COPD are
CV (MI, heart failure [HF] or stroke), and not respiratory
failure.'213

According to the results of a post hoc cohort analy-
sis from the SUMMIT (Study to Understand Mortality and
Morbidity in COPD) randomized clinical trial conducted by
Kunisaki, Dransfield, Anderson, et al., it was established
that the risk of an adverse CV event increases 10 times
with an exacerbation of COPD requiring hospitalization.
After an exacerbation, the 4-fold risk persists for at least
a month.™ British scientists (Rothnie, Connell, Mtllerova
et al.) also emphasize the association of exacerbation of
COPD with MI and ischemic stroke (IS). After the onset of
exacerbation of COPD, the maximum risk of M| was ob-
served in the first 3 days, and IS from 4 to 7 days. The risk
was significantly reduced after 28 days. For IS, it remained
elevated longer compared to MI. Although, the risk re-
mained elevated up to 91 days after the onset of exacer-
bation. Moreover, a direct dependence of the risk with
the severity of the exacerbation was observed. The risk of
MI remained 2.5 times higher than in stable COPD after

a severe exacerbation (requiring hospitalization) and 1.6
times higher after a moderate exacerbation; the risk of
IS exceeded the stable period after a severe exacerbation
by 1.7 times and by 1.4 times after a moderate exacerba-
tion." Decreased forced expiratory volume in the first sec-
ond (FEV,) is a significant predictor of mortality and CVD,
including M, stroke, congestive HF, and cardiac death,
even after adjusting for “traditional” risk factors. Based
on the results of the international, community-based co-
hort study conducted by Duong, Islam, Rangarajan et al.,
it was found that the population attributable risk of mor-
tality from a decrease in FEV, was greater than the risks
associated with smoking, hypertension, and a history of
CVD. In addition, reduced FEV, was only the second to
hypertension in terms of its contribution to incident CV
events, suggesting that FEV, impairment is an important
and under-recognized risk factor that contributes signifi-
cantly to the global CVD burden.'®

The majority of COPD patients do not even suspect
that they have concomitant CVD and metabolic diseases.
Four out of five patients with COPD with post-infarction
changes on the electrocardiogram are unaware of a Ml.
Only one out of seven patients knows about the pres-
ence of dyslipidemia when it is objectively detected. Simi-
larly, only one in four patients with COPD knows about
diabetes.” Furthermore, in COPD patients with shortness
of breath, HF often remains undiagnosed, although it
is known that concomitant HF is associated with an in-
creased risk of hospitalization in COPD patients, regard-
less of the degree of airflow limitation.'®'®

Thus, it is extremely important to regularly screen pa-
tients with COPD for the presence of D and CV risk fac-
tors. Although it is obvious that currently available CV
risk assessment tools are not able to reflect the risk in
patients with COPD sufficiently, which indicates the need
to search for prognostically significant factors that can
explain the increased CV risk in COPD.

COPD categories requiring attention

The significant heterogeneity of the course of COPD, the
difficulty of predicting future adverse events, and exa-
cerbations indicate the need for a personalized appro-
ach to the diagnosis and management of patients with
COPD. The first step towards optimizing the diagnosis,
treatment, and prevention of exacerbations and compli-
cations, as well as reducing the burden of comorbidities
and adverse CV events, is the division of patients with
COPD into subgroups, phenotypes and endotypes, which
will help to understand the pathophysiological features
of the course of COPD and develop a rational approach
to patient management. The airflow limitation degree is
not a determining criterion for the severity and prognosis
of COPD. Much more important criteria are the frequen-
cy of exacerbations and their severity, symptoms and the
degree of their impact on the daily life of a COPD patient,
the rate of progression of airflow limitation, the presence
and severity of comorbid diseases.

The frequency of exacerbations, as a criterion that de-
termines the severity of COPD, was first included in the
Global Initiative on Obstructive Lung Disease (GOLD)
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guidelines in 2011. Since then, views on the assessment
of exacerbations have changed significantly due to their
prognostic impact on the course of COPD. Current rec-
ommendations emphasize identifying the risk of exacer-
bation and, if it occurs, providing care and assessing the
severity of the exacerbation. The main limitation of the
current approach to assessing the severity of exacerba-
tions of COPD is that the severity of an exacerbation is
determined ex post facto based on the use of health care
resources (use of systemic corticosteroids and antibiotics,
need for hospitalization, presence of acute respiratory
failure).?® The use of “The Rome Proposa” suggested by
Celli, Fabbri, Aaron et al. can help determine the sever-
ity of exacerbations at initial presentation based on the
severity of symptoms using visual analog scales, pulse ox-
imetry, laboratory assessment, C-reactive protein, arterial
blood gases, and exclusion of other possible causes.?' The
NOVELTY (NOVEL observational longiTudinal studY) study
found that frequent productive cough is an indicator of
the risk of exacerbations over the next 12 months. At the
same time, the number of patients with frequent produc-
tive cough increased with increasing severity of COPD. In
addition, it was found that patients with frequent pro-
ductive cough were more likely to have CVD more often
compared to patients without frequent productive cough.
Thus, frequent productive cough was associated with
a significant burden of COPD and was an important pre-
dictor of risk for adverse clinical outcomes.?? The WISDOM
(Withdrawal of Inhaled Steroids During Optimized bron-
chodilator Management) study showed that a decrease in
mean daily FEV, was observed approximately two weeks
before the onset of an exacerbation. This can contribute
to improving the timely diagnosis and treatment of exac-
erbations. After an exacerbation, lung function improves,
but unfortunately does not return to pre-exacerbation
levels.?? Results from the SUMMIT study, which included
patients with COPD and comorbid CVD or the presence of
several CV risk factors, showed that the greatest increase
in the risk of MACE was observed within the first 30 days
after the onset of an COPD exacerbation, followed by the
maintenance of the risk at an increased level throughout
the entire year of observation.' Duration of increased CV
risk may be facilitated by elevated levels of proinflam-
matory biomarkers, which may slowly return to baseline
after an exacerbation of COPD. The results of the inter-
national initiative EXACOS-CV (EXAcerbations of COPD
and their OutcomeS in CardioVascular disease) recently
obtained in the USA showed that the risk of both general
and CV mortality increases after exacerbations of COPD.
Moreover, there was a gradual increase in the risk of mor-
tality after each subsequent exacerbation. Risks increased
immediately after exacerbation and remained elevated
at 1 year for acute CV events and at 2 years for all-cause
mortality. Within 30 days of the first COPD exacerbation,
regardless of whether CV events occurred on the date of
diagnosis of COPD, there was the highest risk for acute
HF, atrial fibrillation and flutter, pulmonary embolism or
deep vein thrombosis and CV death. These results show
that patients with newly diagnosed COPD are at a risk of
MACE and CV mortality even after the first exacerbation
of COPD.# The association of exacerbation with MI was
stronger for patients with severe (GOLD 3-4) compared

with mild and moderate (GOLD 1-2) airflow limitation.
The association of exacerbation with IS was independent
of the severity of airflow limitation.” The risk of MACE
was significantly higher for severe, requiring hospital-
ization, compared with moderate COPD exacerbation,
and the association of exacerbation with MACE risk was
stronger among infrequent exacerbators compared with
frequent exacerbators. According to Rothnie, Connell,
Mullerova et al., infrequent exacerbators had a 69%
higher incidence of Ml within 91 days after the onset of
an exacerbation compared with their stable periods com-
pared with 42% increase for frequent exacerbators; and
infrequent exacerbators had a 68% higher incidence of
IS after an exacerbation compared with a 30% increase
for frequent exacerbators.’ The modern approach to as-
sessing the severity of COPD exacerbations and predicting
the risk of Ml and IS is presented in Table 1."5202" In addi-
tion to the high frequency of atherothrombotic arterial
vascular events in COPD exacerbations, there is some evi-
dence of excess venous thromboembolism due to clotting
system activation.?%

The term “PRISm” (Preserved Ratio Impaired Spirom-
etry) first appeared in 2014 and was included in the GOLD
guidelines in 2023.2%27 |t describes individuals with an
FEV, less than 80% of the predicted value after broncho-
dilation, but preserved the ratio of FEV, to forced vital
capacity (FVC) 0.7 after bronchodilation. A decrease in
FVC, reflecting restrictive changes, results in an increase
in the FEV /FVC ratio, which may mask existing obstruc-
tion.?® PRISm is associated with female gender, abnormal
body mass index (underweight, overweight, and obesity),
multimorbidity (hypertension, type 2 diabetes mellitus,
CAD, HF, stroke and chronic kidney disease).?*3° Accord-
ing to Wan, Balte, Schwartz et al., PRISm, compared with
normal spirometry, was associated with an increased risk
of mortality (all-cause, CHD-related and respiratory-relat-
ed mortality) and adverse CV and respiratory outcomes.
Although, PRISm, compared with obstructive spirometry,
was associated with a significantly higher risk of all-cause
mortality, CHD-related mortality and CHD-related events,
but with a significantly lower risk of respiratory-related
mortality and respiratory-related events.?®

Bronchiectasis can be an independent CV risk factor.
Patients with bronchiectasis have a greater number of
comorbid CVD and cerebrovascular diseases compared to
the general population, adjusted for age, gender, smok-
ing, and other CV risk factors.3' According to Navaratnam,
Millett, Hurst et al., one in five patients with bronchiec-
tasis has a CVD or cerebrovascular disease. These patients
have a much higher risk of future MACE and premature
death. A 5-year follow-up of a cohort of 100 patients with
bronchiectasis showed three CV events and five cerebro-
vascular events, compared with one in patients without
bronchiectasis.?> Higher exacerbation rates and lower
FEV, were associated with increased aortic pulse wave
velocity, arterial stiffness indicator and an independent
predictor of CV risk. An increase in pulse wave velocity
of 1.3 m:s™" in patients who have three or more exacer-
bations per year compared with infrequent exacerba-
tions corresponds to an increase in CV risk by 12-18%.%
A population-based cohort study in Taiwan found that
bronchiectasis to be an independent risk factor of IS, with
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Table 1 - Assessment of the severity of COPD exacerbations and prediction of the risk of Ml and IS

COPD exacerbation Assessment criteria

The scope of medical care The 3-month risk compared to stable periods

severity of MIS of IS'5

Mild VAS <5, RR < 24, HR < 95; Sa0, > 92 SABDs only Unknown Unknown
(decline<3), CRP < 10

Moderate VAS =5, RR > 24, HR > 95; Sa0, < 92 SABDs, corticosteroids, More than 1.6 times  More than 1.4 times
(decline > 3), CRP > 10, ABG may show  antibiotics
hypoxemia (PaO, < 60) and/or hyper-
capnia (PaCO, > 45) but no acidosis

Severe VAS > 5, RR > 24, HR > 95; Sa0, < 92 Patient requires More than 2.5 times  More than 1.7 times

(decline > 3), CRP > 10, ABG shows
new onset/worsening hypercapnia and
acidosis (PaCO, > 45 and pH < 7.35).

hospitalization,
supplemental oxygen

ABG - arterial blood gases; CRP - C-reactive protein, mg/L; HR - heart rate, beats/min; PaO, - partial pressure of oxygen, mmHg; PaCO,
- partial pressure of carbon dioxide, mmHg; RR - respiratory rate, breaths/min; SABDs - short-acting bronchodilators; SaO, — oxygen

saturation, %; VAS - visual analog dyspnea scale, points.

an incidence rate of 11.20 vs 8.53 per 1000 person-years
in bronchiectasis patients with COPD compared to non-
bronchiectasis patients with COPD. A 1.74-fold increase
in the risk of IS was found in patients with bronchiecta-
sis after controlling for age, gender, and comorbidities.>*
Multimorbidity (coexistence of two or more chronic dis-
eases), which is common in COPD patients with bronchi-
ectasis, has a negative impact on the prognosis of these
patients.®

The physical and emotional frailty phenotype is note-
worthy because of its significant impact on the progno-
sis of COPD patients. Frailty in COPD affects almost half
of patients, especially the elderly.?® It is closely associ-
ated with extrapulmonary (systemic) effects, including
weight loss, malnutrition, and sarcopenia.?® In addition,
frailty is associated with a significant airflow limitation,
emphysema, osteoporosis, severe dyspnea, and reduced
exercise tolerance.’” Symptoms of anxiety and depres-
sion also carry a high risk of adverse health outcomes.?®
Frailty is a risk factor for high CV morbidity and mortality,
and also a potential modifier of global CV disease risk.®
However, there is evidence to suggest a beneficial effect
of non-pharmacological interventions (balanced diet,
micronutrient supplementation, exercise training, social
activation) aimed at preventing, attenuating or reversing
frailty. Patients with frailty should be identified early and
enrolled in comprehensive pulmonary rehabilitation pro-
grams.820

Obstructive sleep apnea (OSA) in COPD patients asso-
ciated with increased adverse CV outcomes.?® CAD, HF,
and pulmonary arterial hypertension are more common
in patients with OSA.>® OSA is associated with obesity, the
so-called blue bloater phenotype and accelerated pul-
monary hypertension.?” During sleep, these patients are
more likely to suffer from episodes of oxygen desatura-
tion and cardiac arrhythmias.?® Positive pressure ventila-
tion usage by COPD patients with OSA reduces moderate
and severe exacerbations, all-cause hospitalizations and
healthcare costs.*

The course of the disease in patients with COPD com-
bined with CV pathology is complex and diverse. It is
characterized by substantial differences in some demo-

graphic data, the severity of symptoms, the frequency
and severity of exacerbations, the amount of treatment
and the frequency of adverse CV events. Scientists from
the United Kingdom have developed a model that al-
lows predicting the type of CV phenotype of COPD with
a high accuracy (92%) and is a reliable preliminary basis
for predicting concomitant CVD in COPD patients. They
identified three types of COPD CV phenotype - A, B, and
C. Phenotype A was characterized by the highest preva-
lence of severe COPD, higher prevalence of emphysema
and almost all patients had hypertension. Phenotype
A was the most-treated — nearly all patients treated with
inhaled corticosteroids (ICS) and/or a combination of ICS
and long-acting p,-agonists (LABA); more than half of the
patients also received long-acting muscarinic antagonists
(LAMA); some patients used mucolytics. Phenotype B
was characterized by an overwhelming majority of males
(while males accounted for a small majority of the other
phenotypes). Phenotype B had the lowest prevalence of
hypertension, but the highest prevalence of CAD, acute
Ml, congestive HF and diabetes. Just under half of pa-
tients with phenotype B were treated with LAMA; the
next most common medications were ICS, followed by ICS
with LABA. Phenotype C was characterized by the low-
est prevalence of severe COPD, the highest prevalence of
mild COPD and the greatest majority of patients without
exacerbations in the past year and almost all patients
had hypertension (similar to phenotype A). Phenotype C
received less treatment, with only one third of patients
treated with LAMA.*' Therefore, these data confirm that
the greatest burden of cardiometabolic comorbidities is
observed mainly in patients with moderate COPD and is
a risk factor for poor prognosis.3’4!

Controversies in the assessment of traditional
risk factors in patients with COPD

In COPD patients, there is evidence for an “obesity para-
dox”, with higher survival in overweight and obese com-
pared with normal weight. However, extreme obesity
(BMI >40 kg/m?) was not a protective factor for morta-
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lity, primarily CV, among patients with moderate COPD
and increased CV risk according to the SUMMIT study re-
sults.*? One of the systemic effects of COPD is sarcopenia,
a progressive loss of skeletal muscle mass and strength,
which significantly affects the daily life and prognosis
of patients with COPD.? Sarcopenic obesity, sarcopenia
with increased fat mass, is associated with a higher risk
of CVD compared with obese individuals with normal
muscle mass. According to Leem, Kim, Chung et al., sar-
copenia is an independent factor for an increased risk of
atherosclerotic CVD in men with moderate to very severe
COPD.* The use of BMI as a common tool to determine
the presence and degree of obesity in patients with COPD
is inadequate because changes in body composition are
not taken into account.* Assessment of cardiorespiratory
fitness, abdomen-to-hip ratio, and mid-upper arm circum-
ference may be useful in patients with COPD.

The 2021 ESC Guidelines on CVD prevention propose
a new index, non-high-density lipoprotein cholesterol
(HDL), to define CV risk instead of total cholesterol, which
encompasses all atherogenic (apo-B-containing) lipopro-
teins and is calculated as total cholesterol minus HDL cho-
lesterol. The level of non-HDL cholesterol is identical to
the measurement of apo-B plasma concentration.® Based
on the results of a Danish population-based cohort study
with a 10.2-year follow-up, it was found that a lower
low-density lipoprotein cholesterol was associated with
a higher risk of exacerbations, a severe phenotype of
COPD, a lower FEV /FVC ratio and COPD mortality.** The
researchers noted that low cholesterol may be seen as
a marker of frailty in elderly patients. Freyberg, Landt,
Afzal et al. emphasize that these findings should not be
used as an argument against the use of statins in patients
with COPD, as there is evidence from randomized con-
trolled trials of improved lung function and reduced ex-
acerbations in COPD patients treated with statins.*># This
issue remains debatable and requires further research.

Additional factors to consider in COPD
patients

An increase in troponin can be observed in patients with
COPD, especially during exacerbations, in the absence
of obvious CV reasons.® According to the results of an
analysis of multicentre COSYCONET (COPD and Systemic
Consequences — Comorbidities Network) cohort study
conducted by Waschki, Alter, Zeller et al., it was esta-
blished that high-sensitivity troponin | (hsTnl) is a strong
predictor of all-cause mortality in patients with stable
COPD, regardless of their CV risk profile. A history of se-
vere exacerbations is associated with higher hs-Tnl levels,
even during a stable COPD period. Patients with hs-Tnl
levels > 6 ng-L"" had a 1.6-fold higher risk of death during
the 3-year follow-up compared to patients with levels
< 6 ng-L", even after adjusting for other risk factors. Sci-
entists found that concentrations of hs-Tnl, which are
significantly lower than the threshold value used to dia-
gnose M, provide prognostic information in stable COPD.
The authors recommend the use of hs-Tnl to improve the
risk stratification of COPD patients, regardless of the exis-
ting CV risk. In these patients, COPD treatment should be

optimized first, including assessing the risk of exacerbati-
ons. After that, patients should be referred for additional
cardiological examination for timely detection of poten-
tial threats from the CV system.?

B-type natriuretic peptide (BNP) and N-terminal pro-B-
type natriuretic peptide (NT-proBNP) have prognostic sig-
nificance in COPD patients without clinical signs of HF and
primary CVD. Shafuddin, Fairweather, Chang et al. found
that increases in NT-proBNP during COPD exacerbations
were associated with higher long-term mortality and fu-
ture CV hospitalizations.®® NT-proBNP is a biomarker of
cardiac stretch and is a sensitive indicator of asymptom-
atic HF. HF with preserved ejection fraction often remains
underdiagnosed in patients with COPD due to the simi-
larity of clinical signs — shortness of breath, limitation of
physical activity. Right ventricular (RV) pressure overload
caused by hypoxic pulmonary vasoconstriction stimulates
BNP/NT-proBNP production. In patients with signs of RV
dysfunction, pulmonary hypertension, cor pulmonale,
even with stable COPD, BNP and NT-proBNP increase, but
due to the smaller RV myocardial mass, the level of BNP
and NT-proBNP elevation is lower than in COPD patients
with left ventricular dysfunction.*

The level of eosinophils in the peripheral blood can
be considered as a prognostic marker for future adverse
CV events and COPD exacerbations. A blood eosinophil
count =300 cells/pL indicates a high risk of further exac-
erbations in COPD patients and can be used to identify
patients most likely to benefit from inhaled corticoste-
roids.?® A reduction in MACE on ICS-containing therapy
was observed in patients with higher baseline blood eo-
sinophils.>® At the same time, according to Prudente, Fer-
rari, Mesquita et al., a blood eosinophil count < 150 cells/
pL may be associated with a three-fold increased risk of
death (including CV) within nine years in patients with
COPD.' The cardioprotective role of eosinophils in cardi-
ac hypertrophy and remodeling has been reported.>' Eo-
sinophils promote myocardial regeneration during acute
MI by maintaining an anti-inflammatory environment in
the infarct zone. A blood eosinophil count < 40 cells/pL is
associated with worse clinical outcomes during long-term
follow-up in patients with acute MI.>

Medications and CV risk in patients with
COPD

Maintenance therapy for COPD consists of LAMA and
LABA, which can be combined with 1CS.%° Daily mainte-
nance therapy may include one, two or three of the abo-
ve medications. The ETHOS (Efficacy and Safety of Triple
Therapy in Obstructive Lung Disease) and the IMPACT
(Informing the Pathway of Chronic Obstructive Pulmona-
ry Disease Treatment) trials found fewer deaths from CV
causes in the triple therapy group compared to the LAMA/
LABA group. The SUMMIT trial found that ICS/LABA tre-
atment did not reduce CV events compared with place-
bo in patients at high CV risk.>® According to the PRIMUS
(Prompt Initiation of Maintenance Therapy in US) study,
in case of two moderate or one severe exacerbation of
COPD within a year, it is recommended to switch to triple
therapy. Delaying triple therapy increases the likelihood
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of COPD re-exacerbation by 11% every 30 days during
the 12-month follow-up period. Moreover, patients who
delay triple therapy for > 6 months bear an even greater
burden of comorbidities, including CVD.>*

Nevertheless, the impact of COPD therapy on CV risk is
not so clear-cut. One of the challenges of treating COPD
is that patients who are more in need of exacerbation
prevention may be at a higher risk of developing CV side
effects. Although in general the benefits of combined in-
halation therapy clearly outweigh the risks, the optimal
solution is to adhere to a personalized approach to the
management of such patients with an individual assess-
ment of the benefits and risks for each patient.>

The use of B-blockers in patients with COPD is not
only safe, but also beneficial. It has been proven that
B-blockers reduce mortality from CVD in these patients.
Cardioselective B-blockers do not affect the effectiveness
of bronchodilators and can even reduce the risk of COPD
exacerbations. In addition, B-blockers reduce broncho-
dilator-induced heart rate acceleration, contributing to
a reduction in CV risk in patients with COPD.>®

Conclusions

Currently, there is no unified approach to the assessment
of CV risk in patients with COPD. The use of standard sca-
les in these patients often leads to an underestimation
of CV risk and untimely measures to diagnose and pre-
vent adverse CV events. Patients with mild to moderate
COPD are 10 times more likely to die from CVD than from
respiratory failure. Early identification of risk factors for
the development of CVD, periodic screening for damage
to target organs, prevention of COPD exacerbations and
personalization of diagnosis and treatment of patients
with COPD are the keys to successful management of such
patients. Thus, clinicians should be more vigilant about
CV risk in patients with COPD, especially during and after
exacerbations.
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Arytmogenni kardiomyopatie je dédicna kardiomyopatie charakterizovana fibrotukovou preménou srde¢ni
svalové tkané, vysokym rizikem komorovych arytmii a nahlé srde¢ni smrti. Toto onemocnéni myokardu je
typicky pfendseno autozomélné dominantné a je zpusobeno patogennimi variantami v desmosomalnich
a extradesmosomalnich genech. V této kazuistice predstavujeme rodinu se tiemi ¢leny, kterym byla diagnos-
tikovana arytmogenni kardiomyopatie levé komory. Bylo zjisténo, Ze tento stav je zplisoben nonsense mu-
taci (c.1754 T>G (p. Leu585Ter)) v genu desmoplakinu (DSP). Bohuzel, u dvou z téchto rodinnych pfislusnik
byla zpoc¢atku mylné diagnostikovana ischemicka choroba srdecni a byli pro ni léceni, coz nebyla spravna
diagndza. Tento pfipad ukazuje dulezitost anamnézy, presné diferencidlni diagnostiky a uzite¢nost zobra-
zovani magnetickou rezonanci (MR) pro stanoveni spravné diagnézy arytmogenni kardiomyopatie.

© 2024, CKS.

ABSTRACT

Arrhythmogenic cardiomyopathy is an inherited cardiomyopathy characterized by fibrofatty replacement
and a high risk of ventricular arrhythmias and sudden cardiac death. This myocardial disorder is typically
transmitted through autosomal dominant pattern and caused by pathogenic variants in the desmosomal
and extradesmosomal genes. In this case, we are presenting a family with three members who have arrhyth-
mogenic left ventricular cardiomyopathy. The condition was found to be caused by a nonsense mutation
(c.1754 T>G (p. Leu585Ter)) in the desmoplakin (DSP) gene. Unfortunately, two of the family members were
initially misdiagnosed and treated for coronary artery disease, which was not the correct diagnosis. This case
demonstrates the importance of accurate differential diagnosis and the usefulness of magnetic resonance
imaging (MRI) in establishing the correct diagnosis of arrhythmogenic cardiomyopathy.

Clinical case report

ry. No other issues were found with the coronary arteries.
The patient received conservative management and was

A 19-year-old woman was hospitalized in a foreign hospi-
tal following an out-of-hospital cardiac arrest. After expe-
riencing a syncopal episode and retrosternal pain, the pa-
tient was resuscitated in the airport hall and subsequently
admitted to the local hospital’s cardiology department.
A selective coronary angiography was performed, reveal-
ing the occlusion of a small branch of the circumflex arte-

diagnosed and treated for coronary artery disease with
statin and antiplatelet therapy.

Upon returning to the Czech Republic, the patient un-
derwent an examination at our centre for young survivors
of myocardial infarction. A follow-up was conducted at
the Prague site.
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Fig. 1 - Proband’s stress test ECG record (A) and CMR scans (B, C). (A) ECG Holter monitoring - 4 strips with normal sinus rhythm, sinus
tachycardia 150 beats per minute, and sinus rhythm followed by frequent ventricular extrasystoles - triplets (three premature ventricular
contraction with frequency 173 beats per minute) followed by bigeminy. (B) Phase - sensitive inversion - recovery (PSIR), short axis view,
midmyocardial and subepicardial circumferential late gadolinium enhancement (LGE). (C) PSIR, four-chamber view, midmyocardial and sub-

epicardial LGE of the lateral wall and interventricular septum.

In our clinical examination, we observed a low volt-
age on the ECG and a prolonged QTc interval. The ECG
Holter and stress test monitoring revealed a higher in-
cidence of ventricular extrasystoles (Fig. 1A). During the
echocardiography examination, the hypokinesis of the
posterior and lateral wall was detected, despite this fact
the ejection fraction was described as borderline normal.
The cardiac magnetic resonance examination (CMR) was
indicated and detected not only mild global left ventricu-
lar systolic dysfunction with an ejection fraction 42% but
also a non-ischemic pattern of delayed enhancement in
the left ventricle. It showed a subepicardial up to mid-
myocardial almost circumferential late gadolinium en-
hancement (Figs 1B, 1C). There were findings that contra-

dicted a previous diagnosis of myocardial infarction and
were highly suspicious of arrhythmogenic left ventricular
cardiomyopathy. Additionally, a repeat selective coro-
nary angiography showed normal findings. To confirm
the diagnosis, a genetic examination was recommended.

The genetic test confirmed arrhythmogenic cardiomyo-
pathy with a pathogenic mutation in the desmoplakin
DSP gene (c.1754T>G, p. Leu585Ter). The patient’'s fam-
ily members were subsequently confirmed to have the
same mutation. The incorrect diagnosis of coronary ar-
tery disease was corrected for both the patient and her
father. In his case, after 22 years of being treated for the
non-causal diagnosis of his syncope with the medication
for coronary artery disease including acetylsalicylic acid,
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Fig. 2 - Proband’s father CMR scans. (A) Short axis view, inferola-
teral aneurysm of right ventricle in systolic phase. (B) PSIR, short
axis view, midmyocardial and subepicardial LGE of the inferolateral
wall. (C) PSIR, four-chamber view, midmyocardial and subepicardial
LGE of the lateral wall.

statin, and beta-blocker. The CMR examination of the fa-
ther of the proband also confirmed the presence of an ar-
rhythmogenic cardiomyopathy. In his case, biventricular
involvement was detected (Figs 2A-2C). Moreover, in the
proband’s brother the same pathogenic mutation in DSP
gene was found.

The patient, along with her father, was treated by dis-
continuing acetylsalicylic acid and statins. All three fam-
ily members were implanted with defibrillators and are
regularly seen in our outpatient clinic.

Discussion

There has been an increase in occurrences of myocardial
infarction in the young women in recent years, often
identified as MINOCA (myocardial infarction with non-ob-
structive coronary arteries).’ It is important to consider
the overall well-being of patients despite the rising cases
of myocardial lesions. For young individuals, family histo-
ry can be a valuable tool in distinguishing between myo-
cardial infarction and cardiomyopathy.*> It is important
to begin every patient follow-up by reviewing their medi-
cal history. In cases of inherited diseases, it is common to
observe similar symptoms in relatives. An ECG can help to
diagnose both myocardial infarction and arrhythmogenic
disorders. In case of inconclusive echocardiography, car-
diac magnetic resonance should be performed. Typically,
in arrhythmogenic left ventricular cardiomyopathy, there
is a non-ischemic type of late gadolinium enhancement
(LGE). Genetic tests can be useful, particularly when a clo-
se family member has experienced similar symptoms or
ilinesses. In our situation, both a daughter and her father
were misdiagnosed with myocardial infarction at a young
age. However, thanks to the early diagnosis of the pro-
band, the medical management of the entire family was
altered.

Brief summary

After examining with advanced imaging techniques and
genetic testing, we were able to modify the patient’s dia-
gnosis from myocardial infarction to arrhythmogenic car-
diomyopathy. As a result, the entire approach to the pa-
tient’s treatment was altered. The genetic mutation was
present not only in the patient but also in her father and
younger brother. This serves as a reminder of the impor-
tance of considering each patient’s unique circumstances
and utilizing complex diagnostic methods when uncer-
tain about the final diagnosis.
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Hypertroficka kardiomyopatie je geneticky podminéné onemocnéni charakterizované zesilenim stén myo-
kardu levé komory nad 15 mm pfi absenci jiné vysvétlujici priciny. Soucasti diagnostiky a lécby pacientd
s hypertrofickou kardiomyopatii je patrani po obstrukci ve vytokovém traktu levé komory a jeji manage-
ment, stratifikace rizika nahlé srde¢ni smrti, provedeni genetického testovéani a screening rodinnych pfi-
slusniku. Kazuistika popisuje pripad mladého muze s chronickym dermatologickym onemocnénim na trvalé
biologické |é¢bé, s pozitivni rodinnou anamnézou nahlé srdecni smrti, u néhoz byla nové diagnostikovana
hypertrofické kardiomyopatie se symptomatickou obstrukci ve vytokovém traktu levé komory. U pacienta
bylo indikovéno provedeni alkoholové septélni ablace, kterd méla dobry hemodynamicky i klinicky vysledek.
V primdrni prevenci nahlé srde¢ni smrti mu byl implantovén implantabilni kardioverter-defibrilator, doslo
vsak ke komplikaci v podobé casné infekce kapsy pfistroje pfi pacientové koznim onemocnéni a rozvoji
reaktivni perikarditidy.

© 2024, CKS.

ABSTRACT

Hypertrophic cardiomyopathy is a genetic disorder characterized by increased left ventricle thickness
greater than 15 milimetres in the absence of any other explanatory cause. The diagnostics and treatment
of patients with hypertrophic cardiomyopathy include search for a management of left ventricular out-
flow tract obstruction, risk stratification for sudden cardiac death and genetic testing and screening of
family members. This case report describes a young man with a chronic skin disease on permanent biologi-
cal therapy who had a family history of sudden cardiac death and had recently been diagnosed with hy-
pertrophic cardiomyopathy with symptomatic left ventricular outflow tract obstruction. An alcohol septal
ablation had been indicated, resulting in improved hemodynamic and clinical outcome. An implantable
cardioverter-defibrillator was implanted for the primary prevention of sudden cardiac death. However, an
early device pocket infection due to the patient’s skin disease and the development of reactive pericarditis
led to complications.

Nedilnou soucasti diagnostiky a l1é¢by pacientd s HCM je

Uvod

aktivni patrani a management obstrukce ve vytokovém
traktu levé komory (LVOTO), management fibrilace sini,

Hypertroficka kardiomyopatie (HCM) je geneticky podmi-
néné onemocnéni charakterizované zesilenim stén myo-
kardu levé komory (LK) nad 15 mm pfi absenci jiného sr-
de¢niho, systémového nebo metabolického onemocnéni
schopného zpusobit danou miru hypertrofie."? Prevalence
onemocnéni je v neselektované populaci pfiblizné 0,2 %.3

stratifikace rizika ndhlé srdecni smrti, genetické testova-
ni a screening rodinnych pfislusnikd. Nase kazuistika pre-
zentuje komplexni diagnosticky a terapeuticky pfFistup
k mladému pacientovi s nové zjisténou HCM, vcetné feseni
komplikaci spojenych s implantaci kardioverteru-defibrila-
toru (ICD).
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Popis pripadu

Mlady muz, tficatnik s anamnézou hidradenitis suppu-
rativa v remisi onemocnéni na biologické [é¢bé adalimu-
mabem, s pozitivni rodinnou anamnézou nahlého umrti
(bratra ve 33 letech, otce v 58 letech), byl poprvé vysetien
na urgentnim pfijmu v bfeznu 2020 pro atypické bolesti
na hrudi. Pro zachyt hypertrofie LK na elektrokardiogra-
mu (EKG) (obr. 1), kterd byla nasledné potvrzena prove-
denym transtorakalnim echokardiografickym vysetfenim
(TTE) s maximem hypertrofie v oblasti interventrikuldrni-
ho septa (24 mm) (obr. 2) a normalni ejeké¢ni frakci levé
komory 75 %, bez klidové LVOTO, byl objednan ke kon-
trole na nasem pracovisti, ke které se dostavil az v listo-
padu 2021.

Kontrolni TTE prokazalo hemodynamicky vyznamnou
dynamickou LVOTO (maximalni gradient 67 mm Hg pfri
provokaci Valsalvovym manévrem) (obr. 3), dilataci levé
siné na 46 mm a absenci vyznamné mitrdlni vady. Test
suché kapky na pfitomnost Fabryho nemoci byl negativni.
Vzhledem k symptomim (ndmahova dusnost a bolesti na
hrudi) byla zahdjena terapie betablokatorem (bisoprolol
5 mg denné). Rozsah hypertrofie LK ndsledné potvrdila
i magneticka rezonance srdce (CMR), kterd ale byla bez
prikazu pozdniho syceni gadoliniem (LGE). Selektivni ko-
ronarografie prokdzala normalni nalez na véncitych tep-
nach, EKG monitorace nezachytila komorové tachykardie
ani jiné zavazné arytmie.

Na zdkladé pétiletého rizika nahlé srde¢ni smrti (SCD)
6,0 % kalkulovaného dle doporuceni Evropské kardiolo-
gické spole¢nosti (ESC) byl pacient po podrobném pouce-
ni a vzajemné domluvé zajistén v lednu 2022 ICD.

Pro trvajici symptomy namahové dusnosti ve tridé
dle New York Heart Association (NYHA) Ill a ndmahové
bolesti na prsou dle Canadian Cardiovascular Society
I1l. stupné byla pacientovi doporucena septdlni reduk-
¢ni terapie (SRT). Nasledné byla nekomplikované pro-

Adult Echo
S5-1
47Hz

TIS0.7 MI1.3

Obr. 2 - Echokardiograficky nélez hypertrofie interventrikularniho
septa (24 mm).

Adult Echo TIS0.7 MI 0.1
$5-1 3
42Hz M3

20cm

20 73 + Vel 410 cm/s
PG 67 mmHg

. 1 .
100mm/s '

Obr. 3 - Vyznamny gradient ve vytokovém traktu levé komory
67 mm Hg pfi Valsalvové manévru.

Jméno: Akvizice na: 2021-11-12 07:42:17 SINUS RYTM
Rodné Eislo: HR: 85 BPM
Datum narozeni:
Pohlavi mui PLUS ST/T ABNORMAL]
Vyska: QT/QTc: 370/412 ms ABNORMAL EKG
Hmotnost P-QRS-Taxes: 54/07141°

H‘ Eintofbn) |
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PR:
QRS duration 100 ms.

Zvetseni 0,56
Skalovani 25 mm/s, 10 mm/mV, 0.05-300.0 Hz, 50 Hz Notch filter

MOZNA LEVA ATRIAL ROZSIRENINA [-0.1mV P VLNA v V1/AV2]
191 ms. LEVA VENTRIKULARNI HYPERTRCPIE A

Kompletni diagnézu naleznete v editor diagnoz.

ST-TZMENA [NAPET KRITERIA

Obr. 1 - Elektrokardiogram
pacienta: voltazova kritéria
korespondujici s hypertrofii
levé komory.
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Obr. 4 - Invazivni hemodynamické vysetieni: typicky vzestup gradientu ve vytokovém traktu levé komory

po extrasystole (Brockenbroughiv pfiznak).

vedena alkoholova septalni ablace (ASA) s vrcholovym
gradientem na zacatku vykonu 27 mm Hg v klidu, 60
mm Hg pfi Valsalvové manévru a 150 mm Hg po komo-
rové extrasystole (tzv. Brockenbroughuv priznak) (obr.
4), s dobrym akutnim hemodynamickym efektem na
redukci LVOTO (vrcholovy gradient 8 mm Hg v klidu,
9 mm Hg pfi Valsalvové manévru a 30 mm Hg po komo-
rové extrasystole).

Pacient byl na nase pracovisté znovu pfijat v dubnu
2022 pro nejasnou elevaci zanétlivych parametr a pe-
rikardialni bolesti na prsou k vylouceni infekéni endo-
karditidy spojené se srde¢nim pfistrojem. Jicnové echo-
kardiografické vy3etfeni bylo bez nalezu vegetaci na
stimula¢nim systému intrakardialné, jako vedlejsi ndlez
byl zjistén netamponujici cirkularni fluidoperikard Sire
13 mm. Odebrané hemokultury byly opakované negativ-
ni. Vzhledem k zakladni dermatologické diagnéze bylo
doplnéno sonografické vysetfeni kapsy ICD s prikazem
tekutinové kolekce v okoli pfistroje. Z punktatu odebra-
ného z kapsy pfistroje prokazala kultivace pfitomnost
Staphylococcus epidermidis. Byla zahajena intravenézni
antibiotickd lécba dle citlivosti (vancomycin), prerusena
biologicka lé¢ba adalimumabem a provedena nekom-
plikovana explantace pfistroje. Reaktivni perikarditida
byla lIé¢ena podavanim nesteroidnich antirevmatik (NSA)
a kolchicinu se subjektivnim zlepSenim stavu pacienta. Po
dobu mési¢ni hospitalizace nebyla telemetrickou monito-
raci zachycena zddna zavaznd porucha srde¢niho rytmu
a pacient byl po definitivnim zhojeni kapsy pfistroje pro-
pustén do ambulantni péce.

Kontrolni TTE v ¢ervnu 2022 prokazalo dobry vysle-
dek provedené ASA s redukci bazdlni casti septa na
10 mm (obr. 5) a absenci klidové i provokované LVOTO.
Pro rekurenci perikarditidy po svévolném rychlém

vysazeni NSA byla terapie znovu zahajena s dobrym
efektem na symptomy i na pritomnost perikardialniho
vypotku.

Pacient je nadale kardiologicky sledovan, trva vyborny
klinicky efekt provedené SRT, funk¢né je v tfidé maximal-
né NYHA Il, bez bolesti na hrudniku. Od primarné preven-
tivni reimplantace ICD bylo po konzultaci s dermatolo-
gem a zhodnoceni viech rizik a benefitl 1é¢by upusténo.
V mezidobi bylo provedeno vysetfeni |ékafskym geneti-
kem s molekularnégenetickym vysetfenim, nebyla dete-
kovana kauzalni mutace pro HCM (zjisténa pouze jedna
varianta nejasného klinického vyznamu v genu NEXN pro
protein Z-disku sarkomer nexilin v heterozygotni kon-
stituci). Rodinny screening (EKG, TTE) nenalezl fenotyp
HCM u pfibuznych pacienta.

Adult Echo TIS0.5 MI1.3

M3

Obr. 5 - Echokardiograficky nalez redukce bazalniho septa na 10 mm.
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Komplexni |écba a jeji komplikace u pacienta s HCM

Diskuse

Komplexni pfistup k pacientovi s HCM zahrnuje diagnos-
tiku, 1écbu, sledovani, stratifikaci kardiovaskularniho ri-
zika a stanoveni prognézy, zejména u mladsich pacientt
diferencidlni diagnostiku metabolickych poruch a neu-
romuskuldrnich onemocnéni a ma byt optimdlné veden
multidisciplindrnim tymem ve specializovanych centrech.

Diagnosticky proces zahrnuje zhodnoceni symptoma,
anamnestickych dat v¢etné podrobné rodinné anamnézy,
klinického vy3etfeni, zhodnoceni EKG, provedeni ambu-
lantniho monitorovani srde¢niho rytmu, laboratorniho
i zobrazovaciho vysetfeni. Zakladni zobrazovaci meto-
dou k diagnostice HCM je TTE a CMR, ktera je jako je-
dind schopna popsat tkarnovou charakteristiku myokardu
véetné pozdniho syceni jako jednoho z rizikovych faktort
SCD."®

Po LVOTO, jez je pfitomna u vétsiny pacientd s HCM
a muze se zasadné podilet na symptomech i prognéze
pacienta, je pfi TTE nutné aktivné patrat a mimo stan-
dardni méreni klidového gradientu ve vytokovém traktu
levé komory (LVOT) je nutné provadét provokacni mané-
vry (napf. Valsalva, sublingvélné podany nitroglycerin).t’

Zakladnim pilifem v 1é¢bé symptomatickych pacientt
s LVOTO je podavani betablokatoru ¢i blokatoru kalcio-
vych kanall. V ptipadé perzistujicich obtizi na farma-
kologické 1écbé a pretrvavajicim maximalnim gradientu
v LVOT nad 50 mm Hg je u pacientd indikovdna SRT ¢i
podavani specifické lé¢by mavacamtenem.?

Mezi SRT patfi zejména chirurgickd myektomie a ASA,
kterad je zatizena mensi mortalitou (mimo vysokoobje-
mova expertni kardiochirurgickad centra zejména ve Spo-
jenych statech americkych), ale vy$sim rizikem nutnosti
trvalé kardiostimulace (7-20 %) a vyssi potfebou opako-
vanych vykon(.8°

Dalsim dllezitym bodem v |écbé pacientd s HCM je
stratifikace rizika SCD. Ke stanoveni tohoto rizika slouzi
dle ESC kalkuldtor HCM Risk SCD, ktery reflektuje nejsil-
néjsi rizikové faktory SCD — nizsi vék, velikost hypertro-
fie LK, rozmér levé siné, pfitomnost LVOTO, nesetrvalych
komorovych tachykardii, anamnézu synkopy a pozitivni
rodinnou anamnézu nahlé smrti."

Guidellines American Heart Association (AHA) navic
doporucuji posoudit i pfitomnost extenzivniho LGE a api-
kalniho aneurysmatu jako dalSich rizikovych faktord pro
SCD." Pacientovo kalkulované pétileté riziko SCD bylo dle
doporuceni ESC i AHA 6,0 %. S pfihlédnutim k preferen-
ci pacienta bylo k implantaci ICD v naSem pfipadé v pri-
marni prevenci pristoupeno. Na zdkladé reevaluace rizik
SCD (absence komorovych tachykardii, redukce gradientu
v LVOT) v kontextu probéhlé infekéni komplikace spojené
s implantaci ICD v terénu zékladniho kozniho onemocné-
ni bylo ale nasledné od reimplantace ustoupeno. Vysoké
riziko infekce kapsy nového pfristroje by nesnizila ani im-
plantace podkozniho defibrilatoru."

Provedeni genetického testovani u HCM je vhodné ke
stanoveni diagnézy u hrani¢nich fenotypd a k umoznéni
vysetfeni pfibuznych v pfipadé identifikace kauzalni mu-
tace. Vzacné umozni stanovit specifickou etiologii hyper-
trofie s moznou cilenou terapii a o jeho pouziti ke sta-
noveni prognézy onemocnéni a naplanovani [é¢by zatim
panuji pochybnosti. Pravdépodobnost nalezeni kauzalni

mutace je pfiblizné 40-60 %,? ale je ovlivnéna vysetfova-
nou skupinou. K vybéru pacientdi s HCM s vyssi pravdé-
podobnosti prakazu kauzalni mutace je nékdy pouzivan
Mayo genotypovy prediktor (Mayo skére). Na zakladé
jednoduchych klinickych ukazatell, které hodnoti vék
pacienta, rodinnou anamnézu HCM a SCD, S$ifi stén LK,
tvar komorového septa a anamnézu arteridlni hyperten-
ze, muzeme identifikovat pacienty s vysokou vytéznosti
molekuldrnégenetického testovani.'? ProtoZe pacient mél
skére Mayo ctyfi body z péti moznych, bylo u néj indi-
kovéno genetické vysetfeni, které presto kauzalni mutaci
genu neodhalilo.

Zavér

Nase kazuistika prezentuje komplexni diagnostickou a |é-
¢ebnou péci u mladého pacienta s HCM, vcetné rfeseni
komplikaci provedené terapie ve specializovaném centru.

Prohlaseni autorti o mozném stretu zajmu
Zadny stret zajma.

Financovani
Zadné.

Prohlaseni autort o etickych aspektech publikace
Zpracovani kazuistiky bylo provedeno v souladu s eticky-
mi standardy. Schvaleni etickou komisi neni nutné.

Informovany souhlas
Pozadavky tykajici se informovaného souhlasu se nevzta-
huji na tento ¢lanek.
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SOUHRN

Hyponatremie je stanovena jako koncentrace sodiku nizsi nez 135 mmol/l. Jedna se o celosvétové nejcastéjsi
poruchu elektrolytd. Nejcastéjsimi projevy hyponatremie jsou gastrointestinalni a neurologické obtize. Pfile-
zitostné muze vést hyponatremie k porucham srdecniho rytmu. V nami prezentované kazuistice vedla tézka
hyponatremie k sinusové bradykardii s alternujicim stupném atrioventrikularni blokady a srdec¢ni zastavé.
Obnoveni sinusového rytmu bylo dosazeno az po Upravé koncentrace sodiku. Tézka hyponatremie a protra-
hovana zastava obéhu viak u pacienta vedly k malignimu otoku mozku. Tento jedinecny pfipad zd(irazruje
kritickou roli sodiku v srde¢ni elektrofyziologii a ukazuje dilezitost monitorace koncentrace sodiku u pa-
cientl se zastavou obéhu.

© 2024, CKS.

ABSTRACT

Hyponatremia, characterized by sodium levels below 135 mmol/l, is the most prevalent electrolyte disorder
worldwide. It presents with a wide range of clinical symptoms, particularly in the neurological and gastro-
intestinal domains, occasionally leading to cardiac arrhythmias. In our specific case, severe hyponatremia re-
sulting from potomania resulted in sinus bradycardia with alternating atrioventricular block and subsequent
cardiac arrest. Restoration of sinus rhythm was achieved following correction of the sodium levels. However
severe hyponatremia and long-lasting CPR resulted in brain oedema, which ultimately led to brain death.
Per national regulations, the patient was enrolled in an organ donor program, resulting in successful organ
transplants. This unique case underscores the critical role of sodium levels in cardiac electrophysiology and
highlights the necessity of monitoring electrolyte levels in patients experiencing cardiac arrest.

and, in extreme cases, fatality. Additionally, hyponatre-

Introduction

mia has rarely been correlated with cardiac arrhythmias.>*
Arrhythmias linked with hyponatremia, as documented

Hyponatremia represents the most prevalent electrolyte
disturbance on a global scale. It is defined as a sodium
level falling below 135 mmol/l."? Patients with hyponat-
remia can show various symptoms related to the nervous
system and the gastrointestinal tract.® Neurological ma-
nifestations can range from somnolence to seizures, coma,

in the literature, include atrioventricular block and sinus
bradycardia.>® The specific cardiac arrhythmia associated
with hyponatremia may exhibit variations dependent on
the severity of the electrolyte imbalance.? This report de-
tails a unique case of acute hyponatremia, leading to sinus
bradycardia and subsequent cardiac arrest.
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Case report

A 60-year-old male was admitted to our medical faci-
lity in January 2024 following a cardiac arrest, success-
fully addressed through cardio-pulmonary resuscitation
(CPR). In the patient’s medical history, notable factors
include excessive beer consumption and chronic ob-
structive pulmonary disease (COPD). Preceding the inci-
dent, the patient was seated, engaging in leisure activi-
ties with his family when he suddenly lost consciousness
and collapsed from his chair. Emergency services were
promptly engaged, and Dispatcher Assisted CPR was ini-
tiated and continued by the emergency medical service
team. The initial rhythm was asystole. The airway was
secured with an orotracheal tube, and nearly 15 minutes
into CPR, spontaneous circulation was successfully res-
tored. The subsequent electrocardiogram (ECG) finding

revealed atrial fibrillation, ST elevation in aVR and V,
lead, and a new left anterior fascicular block, as depic-
ted in Figure 1A.

Subsequently, the patient’s heart rate declined from
143 beats per minute to 60 beats per minute, leading to
another cardiac arrest with an entry rhythm of pulseless
electrical activity. Timely CPR was initiated, resulting in
the restoration of spontaneous circulation after 10 minu-
tes. The observed rhythm was atrial flutter witha 2 : 1 at-
rioventricular block and left atrioventricular block, detai-
led in Figure 1B. Shortly thereafter, another cardiac arrest
occurred, necessitating immediate CPR. Spontaneous
circulation was restored in 4 minutes, with the rhythm
identified as atrial flutter with a 2 : 1 atrioventricular
block and left atrioventricular block with a new right
bundle branch block, accompanied by ST elevations, as
illustrated in Figure 1C.
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Following these events, the patient was transferred to
the Emergency Department, presenting with asinusrhythm
left anterior fascicular block, and right bundle branch
block (Fig. 2A). Shortly after admission, another cardiac
arrest ensued with a pulseless electrical activity as an en-
try rhythm (Fig. 2B). CPR was promptly initiated, and after
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Fig. 2 - ECG (A-C)
obtained at the
Emergency Department.

2 minutes, spontaneous circulation was restored. Due to
a continuous decline in heart rate, dobutamine and nor-
adrenaline infusions were initiated. A transthoracic echo-
cardiogram revealed right ventricle dilatation without hy-
pertrophy. A CT scan revealed brain oedema solely. There
were no signs of pulmonary embolism, and subsequent
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coronary angiography showed no evidence of coronary
artery disease. Troponin levels were as low as 110 ng/l,
with a peak value of 327 ng/l the following day. Labora-
tory tests on admission revealed acidosis, low osmolality,
and severe hyponatremia falling to 108 mmol/I. A bolus of
sodium chloride 5.85% was promptly administered. Post-
-administration, the QRS complex narrowed, and sinus
rhythm with left anterior fascicular block was successfully
restored, as depicted in Figure 2A. Dobutamine infusion
was quickly discontinued. There were no other episodes
of bradycardia or PEA during the hospital episode.

Upon admission to an ICU, natremia was 115 mmol/l.
Hyponatremia correction was initiated, resulting in cor-
rection to 120 mmol/l within two hours and reaching 138
mmol/l within another two days. Following the hypona-
tremia correction sinus rhythm without any block was
maintained. Two days after admission, diabetes insipidus
manifested, and a follow-up brain CT scan revealed a sig-
nificant diffuse brain oedema. The first neuron-specific
enolase test recorded 237 pg/l (within 24 hours of admis-
sion), while subsequent tests were surpassing 370 pg/l at
48 and 72 hours from admission. Sedation was disconti-
nued, and clinical signs of brain death emerged. Subse-
quently, in compliance with national regulations, angio-
graphy of brain vessels was conducted, confirming the
diagnosis of brain death. The patient was enrolled in an
organ donation program, with several organs successfully
transplanted to other recipients. According to national
law the autopsy was done after organ transplant. The au-
topsy revealed solely mild hypertrophy of right ventricle.

Discussion

Hyponatremia, although recognized as the most preva-
lent electrolyte disorder, remains relatively underexplo-
red in its association with life-threatening arrhythmias.'?
Existing literature on this subject is sparse, with seminal
contributions such as the work by Jeong, who first high-
lighted thiazide diuretic-induced hyponatremia as a causa-
tive factor in complete atrioventricular block.® Subsequent
reviews by Liamis expounded on the severe consequences
of thiazide diuretic-induced hyponatremia, particularly in
elderly patients, with a focus on its impact on arrhythmi-
as.” Notably, a recent case report by Zou in 2022 detailed
severe arrhythmias attributed to hyponatremia, where
the patient was also under diuretic therapy.?

In these documented cases, withdrawal of diuretics led
to the normalization of sodium levels and the restora-
tion of sinus rhythm, underscoring the causal relationship
between hyponatremia and arrhythmias. Of particular
interest in our presented case is the absence of thiazide
diuretic use, no prior medical history of heart failure and
importance of active correction of hyponatremia.

In our assessment, the most probable cause of hypo-
natremia was beer potomania. Our case aligns with the
other reports where normalization of sodium levels re-
sulted in the restoration of sinus rhythm, and subsequent
episodes of arrhythmias were not observed.

Several theoretical frameworks attempt to elucidate
the pathophysiological mechanisms underlying hypona-
tremia-induced arrhythmias. Empirical Trautwein’s in-

vestigation demonstrated that markedly low sodium
levels in the perfusing fluid of isolated heart muscle led
to a reduction in contractions and excitability.” Additio-
nally, studies by Nikolaidou on rabbit hearts highlighted
the impact of low sodium levels on action potentials in
the atrioventricular (AV) node.® Correspondingly, Yen
Yu's physiological study in cell culture revealed that di-
minished sodium levels lowered the amplitude of action
potentials.® Clinical observations by EI-Sherif further
supported these findings, emphasizing that hyponatre-
mia, while infrequently electrophysiologically significant
compared to other electrolyte disorders, did contribute
to a shortened depolarization time and decreased action
potential amplitude in the AV node.™

The comprehensive exploration of these physiological
and clinical aspects provides valuable insights into the in-
tricate interplay between hyponatremia and arrhythmias,
shedding light on potential mechanisms and reinforcing
the importance of considering this electrolyte imbalance
in the context of cardiac electrophysiology.

Severe hyponatremia, prolonged CPR, and asphyxia
are widely recognized as risk factors for malignant brain
oedema.''? It can be assumed that there was a period of
inadequate ventilation prior to the intervention of the
emergency medical service team. Consequently, all the
aforementioned risk factors were evident in this particu-
lar case, contributing to the development of malignant
brain oedema.

Despite hyponatremia presents most often as gastro-
intestinal and mild neurological symptoms, in our case,
severe hyponatremia resulted in sinus arrest followed by
cardiac arrest, without any prior neurological or gastro-
intestinal symptoms.

Conclusion

This case emphasizes the importance of recognizing hypo-
natremia as a reversible cause of cardiac arrest. It's crucial
to carefully monitor and evaluate patients with hypona-
tremia and related changes in their electrocardiograms.
Early detection and intervention can prevent negative
cardiac outcomes.
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Abnormalni vyusténi horni duté Zily do levé siné srde¢ni predstavuje vzacnou vrozenou malformaci srdce,
kterd vede v dUsledku pravolevého zkratu k rozvoji cyandzy. | kdyz se v takovych pfipadech obvykle jedna
o izolované propojeni horni duté Zily s levou sini, mlze souviset i s postizenim sifiového septa typu sinus
venosus a s dalsimi vrozenymi srde¢nimi vadami.
V této kazuistice popisujeme strategii lé¢by 43denniho novorozence, vySetifeného pro mirnou cyanézu pre-
trvavajici od narozeni, u néhoz byla nakonec stanovena diagndza perzistujici levostranné horni duté zily,
ktera odvadi krev do levé siné.

© 2024, CKS.

ABSTRACT

Abnormal drainage of the superior vena cava into the left atrium is a rare congenital cardiac
malformation. It leads to cyanosis due to right-to-left shunt. Although the condition is usually an
isolated form of superior vena cava to left atrial connection, it may also be associated with sinus
venosus type atrial septal defects and other congenital cardiac lesions.

In this report we present the management strategy of a 43-day-old baby who was investigated
for mild cyanosis since birth and was diagnosed with superior vena cava draining into the left
atrium.

ses.? Drainage of the SVC commonly manifests with other

Introduction

congenital heart defects such as tetralogy of Fallot, atrial
septal defect, ventricular septal defect, single atrium, and

Anomalous systemic venous connection to the left atri-
um (LA) is an uncommon congenital cardiac pathology
leading to right-to-left shunt. The most prevalent variant
is persistent left superior vena cava (SVC) which usually
occurs approximately in 5% in the population with con-
genital heart defects." An anomalous right SVC connecti-
ng to the LA may also be seen in less than 10% of the ca-

various forms of single ventricle pathologies. The pati-
ents with isolated SVC-LA connection often present with
unexplained cyanosis. Surgical correction is mandatory,
otherwise complications related with chronic hypoxemia,
paradoxical embolism, and brain abscess may develop.
Kirsch et al. were the first to report SVC-LA connection in
the literature.?
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Figs 1 - (A, B) Echocardiographic view of the superior vena cava
- left atrium connection. LA - left atrium; RA - right atrium; SVC -
superior vena cava.

In this case report we present our management strat-
egy in a newborn who had mild cyanosis since birth and
was diagnosed with right SVC-LA connection.

Case report

A male newborn, weighing 3320 g and measuring 48 cm,
with five minutes Apgar score of 7/10 was delivered via
cesarean section at 34+2 weeks. The baby was admitted
to the neonatal intensive care unit (NICU) 6 hours after
birth due to desaturation. Physical examination at NICU
admission revealed oxygen saturation between 90-93%,
otherwise completely normal. A slight increase up to 96%
was observed in saturation with nasal oxygen support.
Chest X-ray was not remarkable. A transthoracic echocar-
diography examination revealed an insignificant patent
ductus arteriosus and a very small sinus venosus type arte-
rial septal defect (ASD) (Fig. 1). The baby was thoroughly
investigated and considered to have central hypoventi-

Figs 2 - (A) Perioperative view of the superior vena cava - left atri-
um connection. (B) Additionally we see the right and left atrium.
LA - left atrium; RA - right atrium; SVC - superior vena cava.

lation syndrome due to shallow breathing and further
desaturation especially during sleep. He was also neu-
rologically and metabolically tested; however, anything
significant could not be found. The polysomnography on
the 19th day of NICU admission indicated severe sleep ap-
nea. Non-invasive respiratory support of nasal BIPAP was
started with high level of oxygen. However, arterial blood
gas analysis indicated decreased partial oxygen pressure
and saturation despite 100% oxygen inhalation, sugges-
tive of a congenital cardiac defect. After prolonged NICU
stay complicated with desaturation attacks and alimenta-
tion problems, a contrast echocardiography on the 40th
day of NICU admission using agitated saline injection into
a venous line from an antecubital vein was decided. Agi-
tated saline appeared inside the LA and left ventricle, but
not inside the right side of the heart, suggestive of a right
SVC-LA drainage. Pathology was confirmed with contras-
ted computerized tomography of the chest (Figs 2A, 2B).

Despite the pros and cons of operating on a delicate
neonate at a very young age, since he experienced deep
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Fig. 3 - Contrasted computerized tomography indicating superior
vena cava - left atrium connection. LA - left atrium; SVC - superior
vena cava.

saturation decrease attacks especially during sleep, an
early surgery was decided by the multidisciplinary team
comprised of neonatologist, pediatric cardiologist, and
cardiovascular surgeons. We operated on the baby on
the 43rd day of life after explaining in details the risks
and benefits and the consent of the family. Operation
was performed through median sternotomy, with cardio-
pulmonary bypass, and cardiac arrest. The SVC draining
into the LA was clearly identified with right atriotomy
through a small superior sinus venosus type ASD (Fig. 3).
The defect was enlarged incising the septum towards the
foramen ovale and re-closed with an autologous fresh
pericardial patch draining the SVC into the right atrium.
Operation was finalized successfully and patient could
be weaned off mechanical ventilator after 12 hours after
the operation. Postoperative course was uneventful and
desaturation was not observed. Patient was discharged
home after 8 days from the NICU with nasal BIPAP respi-
ratory support to be used especially during sleep.

So far, no problems have been detected since the dis-
charge of the patient during more than 18 months fol-
low-up. He has been active with normal growth and par-
ents reported they no longer used respiratory support.

Discussion

Systemic venous return anomalies are rare disorders and
among the reasons for desaturation in the newborns. Ac-
cording to the reviews of Mayo Clinic, SVC draining into
the LA was detected in approximately 0.5% of patients
with congenital cardiac cases and only 19 patients in their
cohort had right SVC draining into the LA.2 The hemo-
dynamic effects of anomalous systemic venous drainage
mimics lesions with right to left shunt. In addition, since
the SVC carries quite a significant amount of blood into
the heart during the newborn period, signs and symp-
toms of left-sided volume overload may occur. Brain
abscess and paradoxical embolization are possible life-

threatening conditions, especially in chronically hypoxic
patients.?

Drainage anomalies of the SVC commonly manifest to-
gether with atrial and ventricular septal defects, coarcta-
tion of the aorta, pulmonary arteriovenous fistulae, pat-
ent ductus arteriosus, and abnormalities of the inferior
vena cava. The patients with isolated SVC-LA related con-
dition often present to the Department of Pediatric Car-
diology with unexplained cyanosis, since congenital heart
diseases are among the most common causes of desatura-
tion.? Van Praagh et al.* reported multiple cases of sinus
venosus defects from echocardiographic and postmortem
anatomic findings. They reported co-occurrence of SVC
type sinus venosus defects and connection between right
SVC and LA.* A SVC type sinus venosus defect results from
a deficiency in the wall shared by the right SVC and the
right upper pulmonary veins. The formation of SVC to LA
anomaly occurs due to an amalgamation of predominant
blood flow between those structures and atresia that af-
fects the right atrial orifice of the SVC.# Current under-
standing suggests that SVC to LA is also part of the spec-
trum of superior sinus venosus defect and the embryonic
abnormality result from the commitment of SVC to LA
while the sinus venosus defect is closed in fetal life.> In
our case, we detected a small sinus venosus type ASD in
addition to mainly directed SVC flow into the LA.

Connection of SVC to the LA as an isolated or co-ex-
istent congenital heart disease has been reported in all
age groups.**® Hammouada et al.® reported right SVC-LA
drainage in a 17-day-old neonate presenting with cyano-
sis, and Rakha et al.” detected right SVC-LA drainage in
an 11-month-old girl who had cyanosis while crying since
birth. Similarly, Moradian et al.® detected abnormal right
SVC-LA connection in an 8-year-old girl who presented
with unexplained cyanosis.® Bagget et al.2 reported
a 34-year-old hypoxic female patient in the peripartum
period and had a transition between right SVC-LA. As can
be seen in the literature, diagnosis of SVC-LA connection
in the early neonatal period may not be easy. Since the
pathology is associated with persistent central cyanosis
a wide range of disorders including metabolic, neuro-
logic, infectious, hematologic, and pulmonary problems
other than cardiac pathologies should be reminded.® On
the other hand it should be kept in mind that congenital
cardiac disorders are the most common causes of persis-
tent arterial desaturation in neonates. In our particular
patient, since we failed to explain the reason of cyano-
sis with initial echocardiographies which only indicated
a small sinus venosus type ASD, we searched for meta-
bolic, neurologic, hematologic and pulmonary disorders.
Polysomnography indicated sleep apnea syndrome; how-
ever, cyanosis persisted despite appropriate treatment.

In grown up patients, SVC-LA drainage may be de-
tected during the investigation of clubbing of digits and
shortness of breath, paraxial embolism, and stroke in
adolescence and early adulthood.* Some other findings
in echocardiography are also helpful in identifying ve-
nous anomalies such as unexplained dilatation of the left
chambers of the heart; however, careful imaging stud-
ies are required for a definitive diagnosis. The diagnosis
was generally made with saline contrast echocardiogra-
phy which is an inexpensive technique™ and with addi-
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tional radiologic measures such as thoracic computerized
tomography angiography or magnetic resonance angi-
ography which were preferred in various cases reported
in the literature. In our case, we diagnosed the pathol-
ogy with contrast echocardiography and confirmed with
contrasted thoracic computerized tomography. Similar to
the literature, our case was diagnosed with the regular
diagnostic techniques while investigating the reason of
cyanosis very early in the neonatal period.

Regardless of clinical presentation, surgical correction
is indicated once the diagnosis of systemic venous connec-
tion to the LA is determined." In our case, we performed
surgical correction when he was 40 days old as soon as he
was diagnosed with the condition despite the pros and
cons on operating on a fragile neonate. The corrective
procedure was performed by enlarging the atrial septal
defect and re-routing the SVC and RA. This report high-
lights the importance of investigating SVC-LA connection
by contrast echocardiography in patients with or without
sinus venosus type atrial septal defects and the presence
of central apnea. Central cyanosis and sleep apnea imme-
diately improved after surgical correction of right SVC-LA
connection.

Conflict of interest
None.

Funding
None.

Ethical statement
The study was conducted in accordance with the princi-
ples of the Declaration of Helsinki.

References

1.

10.

11.

de Leval MR, Ritter DG, McGoon DC, Danielson GK. Anomalous
systemic venous connection. Surgical considerations. Mayo Clin
Proc 1975;50:599-610.

Baggett C, Skeen SJ, Gantt DS, et al. Isolated right superior
vena cava drainage into the left atrium diagnosed
noninvasively in the peripartum period. Tex Heart Inst J
2009;36:611-614.

Park HM, Summerer MH, Preuss K, et al. Anomalous drainage
of the right superior vena cava into the left atrium. J Am Coll
Cardiol 1983;2:358-362.

Van Praagh S, Geva T, Lock JE, et al. Biatrial or left atrial
drainage of the right superior vena cava: anatomic,
morphogenetic, and surgical considerations — report of three
new cases and literature review. Pediatr Cardiol 2003;24:350-
363.

Gupta SK, Spicer DE, Anderson RH, Moore RA. Anomalous
systemic venous return. In: Wernovsky G, Anderson R, Krishna
K, Mussato K, Redington A, Tweddell J, Tretter J, (eds.).
Anderson’s Pediatric Cardiology. 4th ed. Philadelphia: Elsevier;
2020:457-475.

Hammouda AY, Bleiweis MS, Chandran A, Steiner MB.
Isolated Right Superior Cava Drainage to the Left Atrium: An
Uncommon Etiology of Cyanosis. World J Pediatr Congenit
Heart Surg 2020;11:528-530.

Rakha S, Abuelkheir MM, Elgamal MF. Isolated drainage of
right superior vena cava into left atrium: A rare etiology of
childhood central cyanosis. Echocardiography 2017;34:1388-
1391.

Moradian M, Mortezaeian H, Baghaei R, Ghadrdoost B. Left
Atrial Drainage of the Right Superior Vena Cava: A Case
Report. J Tehran Heart Cent 2018;13:84-87.

Steinhorn RH. Evaluation and management of the cyanotic
neonate. Clin Pediatr Emerg Med 2008;9:169-175.

Gupta SK, Shetkar SS, Ramakrishnan S, Kothari SS. Saline
Contrast Echocardiography in the Era of Multimodality
Imaging — Importance of “Bubbling It Right”.
Echocardiography 2015;32:1707-1719.

Schick EC Jr, Lekakis J, Rothendler JA, Ryan TJ. Persistent left
superior vena cava and right superior vena cava drainage into
the left atrium without arterial hypoxemia. J Am Coll Cardiol
1985;5(2 Pt 1):374-378.



Kazuistika | Case report

An unusual case of left-sided hemitruncus arteriosus
associated with aortic arch hypoplasia

Hande AKkilli3, Hadeil Alhashmi?, Aslan Babayigit?, Serap Yucel®,
Didem Melis Oztas, Murat Ugurlucan¢, Emin Tireli®

@ Cardiovascular Surgery Clinic, Altinbas University Faculty of Medicine, Medical Park Bahcelievler Hospital, Bahcelievier/

Istanbul, Turkey

b Department of Radiology, Biruni University Faculty of Medicine, Zeytinburnullstanbul, Turkey
¢ Department of Cardiovascular Surgery, Biruni University Faculty of Medicine, Zeytinburnulistanbul, Turkey

ARTICLE INFO

Article history:

Submitted: 12. 3. 2024
Revised: 13. 4. 2024
Accepted: 1. 5. 2024
Available online: 8. 10. 2024

Klicova slova:

Hemitruncus arteriosus
Hypoplazie aortalniho oblouku
Kazuistika

Koarktace aorty

Plicnice

Keywords:

Aortic arch hypoplasia
Case report
Coarctation of aorta
Hemitruncus arteriosus
Pulmonary artery

SOUHRN

Hemitruncus arteriosus patfi mezi nejvzacnéjsi vrozené kardiovaskuldrni malformace. Obvykle postihuje
pravou plicni tepnu. Hemitruncus arteriosus se mdze vyskytnout bud' izolované, nebo ve spojeni s dalsimi
srdecnimi vadami, jako jsou defekty septa a Fallotova tetralogie; nicméné se s ni Ize pouze zfidkakdy setkat
soucasné s postizenim aortéalniho oblouku.
Popisujeme neobvykly pfipad 15denniho novorozence s levostrannym hemitruncus arteriosus spojenym s hy-
poplazii aortélniho oblouku, koarktaci aorty, otevienou tepennou (Botallovou) duceji (patent ductus arte-
riosus) a s kraniofacialnimi abnormalitami, u néhoz byla provedena chirurgicka korekce.

© 2024, CKS.

ABSTRACT

Hemitruncus arteriosus is among the rarest congenital cardiovascular defects. Pathology usually involves the
right pulmonary artery. It may occur either isolated or associated with other cardiac defects such as septal
defects and tetralogy of Fallot; however, it is seldom associated with aortic arch pathologies.

We represent an unusual case of a 15-day-old neonate with left-sided hemitruncus arteriosus associated
with aortic arch hypoplasia, coarctation of the aorta, patent ductus arteriosus, and craniofacial abnormali-
ties, who underwent surgical correction.

Background

In this case report, we discussed the management of
a patient with hemitruncus arteriosus with PDA, aortic
arch hypoplasia, coartaction of the aorta, and craniofacial

Hemitruncus arteriosus is among the rarest congenital car-
diovascular pathologies, in which a right or left pulmona-
ry artery (PA) emerges directly from the aorta. It accounts
for less than 0.1% of all congenital heart diseases. In 1868,
Fraentzel was the first to describe this anomaly.’

The anomaly may occur as an isolated pathology or in
conjunction with other disorders, most frequently associ-
ated with patent ductus arteriosus (PDA), less common
with ventricular septal defect (VSD), atrial septal defect
(ASD), and tetralogy of Fallot (TOF). Association with aor-
tic coarctation and aortic arch hypoplasia is extremely
rare.??

abnormalities.

Case report

A 15-day-old female neonate with a weight of 3 kg and
unilateral ear hypoplasia and anophthalmia was admi-
tted to the neonatal care unit due to cyanosis, dysp-
nea, poor feeding, and fatigue. Examination revealed
tachypnea (30 breaths/minute), tachycardia (196 beats/
minute), and bilateral pulmonary rales. The oxygen sa-
turation of the neonate was 90%. A chest X-ray indi-
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cated bilateral pulmonary opacities and a mesocardic
heart. The echocardiography revealed meso-dextrocar-
dia with atrioventricular and ventriculoarterial concor-
dance. The aorta was located posteriorly and emerged
from the left ventricle, measuring 7 mm in diameter.
The proximal aortic arch diameter was 4 mm, and the
diameter of the distal aortic arch was 3.5 mm. There
was a large ductus arteriosus, in which the direction of
the shunt was left to right. The main pulmonary artery
diameter was 17 mm, and the right pulmonary artery
diameter was 6 mm. The diameter of the left pulmo-

Fig. 1 - Computerized tomography angiography showing the left
pulmonary artery originating from the ascending aorta.

Fig. 2 - Cardiac catheterization showing the left pulmonary artery
originating from the ascending aorta.

nary artery was 4 mm but did not originate from the
main trunk but from the anterior aspect of the ascen-
ding aorta, 3 mm above the sinotubular junction. The
echocardiography findings were confirmed with car-
diac catheterization and computerized tomography of
the chest, clearly indicating the hemitruncus arteriosus
and aortic arch pathologies (Figs 1-4).

After explaining the pathology, risks, and benefits of
treatment options, we decided on surgical correction
with the family’s consent. The family also consented to
the academic use of the patient’s materials.

Fig. 3 - Cardiac catheterization showing enlarged main pulmonary
artery and course of the right pulmonary artery.

Fig. 4 - Computerized tomography angiography showing the hypo-
plastic arch and aortic coarctation.
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Surgical procedure

A median sternotomy was performed. The heart was dex-
tro-mesocardic. The pericardium was opened and har-
vested to be used for the aortic arch reconstruction. The
ascending aorta gave rise to the left pulmonary artery,
which then crossed the main pulmonary artery. The aortic
arch was hypoplastic. A 3.5-mm PTFE graft was anasto-
mosed to the innominate artery for antegrade cerebral
perfusion. All major thoracic vessels and branches of the
pulmonary arteries and ductus arteriosus were prepared
and looped. The patent ductus arteriosus was ligated. Car-
diopulmonary bypass was commenced with a single right
atrial venous cannula and innominate artery. The patient
was cooled down to 26 °C. The left carotid and subclavi-
an arteries, the left pulmonary artery, and the descending
aorta were clamped. Cardiac arrest was provided with an-
tegrade cold blood cardioplegia following an aortic cross-
-clamp. The left pulmonary artery was divided from the
ascending aorta. The lesser curvature of the ascending
aorta was incised beyond the ductus arteriosus, and the
arch was reconstructed with fresh pericardium. The aortic
cross-clamp was released, and the patient was gradually
re-warmed. The left pulmonary artery was anastomosed
end to side to the main pulmonary artery with an 8-0 po-
lypropylene. Aortic cross-clamp and cardiopulmonary by-
pass times were 21 and 56 minutes, respectively.

The patient could be weaned off mechanical ventila-
tion the next day and discharged from the hospital after 6
days. She has been followed actively, symptom-free, and
with normal growth for more than 4 months postopera-
tively; however, she suffers from craniofacial abnormali-
ties that require interventions.

Discussion and conclusions

The abnormally arising vessel in hemitruncus arteriosus is
usually the right pulmonary artery, which originates from
the posterior aspect of the ascending aorta, a few cen-
timeters above the aortic valve.*> Left pulmonary artery
involvement, as in our particular case, in hemitruncus ar-
teriosus is less common.®

It is usually associated with other congenital cardiovas-
cular pathologies, being the most frequent tetralogy of
Fallot (74%), followed by aortic arch hypoplasia (63%),
and PDA (16%).2 The presentation of the patients varies
depending on the associated cardiac anomalies; however,
generally, they have heart failure due to pulmonary over-
flow.

Early diagnosis and timely surgical intervention signifi-
cantly improve the prognosis of children with this anom-
aly. Without surgical correction, babies face a staggering
70% mortality rate within the first year, with 30% of them
dying within the first three months.” Early repair is cru-
cial to prevent the development of pulmonary vascular
disease. Ideally, corrective surgery should be performed
within the first six months of life to reduce the risk of se-
vere pulmonary atherosclerosis.”

The aim is to anatomically implant the pulmonary ar-
tery branch into the main trunk with or without cardio-
pulmonary bypass and correct associated malformations.
In our case, we repaired the hypoplastic aortic arch and
left-sided hemitruncus with antegrade cerebral perfusion
and anastomosis of the left pulmonary artery end to side
to the main pulmonary artery without any neurologic con-
sequence.
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Pan profesor Jan Petrasek slavi 95. narozeniny

Jeden z poslednich opravdu velkych internistd, ale také
specializaci endokrinolog a kardiolog, prof. MUDr. Jan
Petrasek, DrSc., se 8. 9. 2024 dozil ve vyborné formé deva-
desatych patych narozenin.

V roce 1953 promoval na Lékarské fakulté Univerzity
Karlovy v Praze. Po tfech letech prace v nemocnici v Ces-
kém Krumlové nastoupil na lll. interni kliniku Fakultni
nemocnice v Praze 2, kde na 1. Iékarské fakulté a ve Vse-
obecné fakultni nemocnici pracuje dosud, a prozil zde
tedy 58 let (!) profesiondlniho Zivota. Prvnich 15 let prace
se vénoval predevsim problematice sympatoadrenalniho
systému a hormondlné podminéné hypertenzi a mono-

grafie Feochromocytom, ktera vysla v roce 1976, byla v té
dobé druhou evropskou monografii o této problematice.
Druhou problematikou, kterd dominovala v dalsi praci
profesora Petraska, byl rozvoj diferencované péce, jme-
novité koronarnich jednotek a intenzivni péce. Podafilo
se mu ve fakultni nemocnici prosadit vybudovani jednot-
ky intenzivni péce, tfeti v Ceskoslovensku. Postupné vy-
skolil tym lékarl i sester, vznikla kardiologicka skupina
kliniky, na tomto pracovisti pak vedl nové vzniklou echo-
kardiografickou laborator, také jednu z prvnich v republi-
ce. Spolu s Jaromirem Hradcem napsali v roce 1980 skripta
Echokardiografie, kterd obdrzela v tomto roce i cenu rek-
tora Univerzity Karlovy. Publika¢ni ¢innost pana profeso-
ra je uctyhodna, stru¢né uvedeno to jsou tfi monografie,
60 kapitol v monografiich, sedm skript, 154 pavodnich
sdéleni v ¢asopisech, mnoho praci bylo ocenéno rektorem
Univerzity Karlovy.

Je &estnym ¢lenem Ceské kardiologické spole¢nosti
a drzitelem fady pamétnich medaili, véetné medaile pro-
fesora Libenského. V oblasti redak¢ni prace je znamé, ze
pan profesor byl vedoucim redaktorem Casopisu lékafd
Ceskych (1985-2001), pozdéji pak pracoval v nakladatel-
stvi Grada Publishing a Galén, celkem recenzoval vice nez
80 monografii, dodnes pise recenze do casopisu Cor et
Vasa. Pro nas, drive mladsi generaci Iékarl, které profe-
sor Jan Petrasek na lIl. interni klinice vychovaval, zUsta-
ne vzdy jako pfisny ucitel, s obrovsky Sirokymi znalostmi,
pfichdzejici na vizitu peclivé pfipraven a nekompromisné
kriticky pfi neznalosti toho, co se pfece musi umét. Vyho-
dou bylo, Ze nas pfi tom hodné naucil a fada z jeho zakl
si to pak nesla celym profesionalnim Zivotem.

TakZe, pane profesore, velky dik, at jste zdravy a tési-
me se na jesté hodné vybornych recenzi monografii nejen
z oboru kardiologie.

Michael Aschermann, Jaromir Hradec
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Prakopnik ceské kardiologie,
prof. MUDr. Michael Aschermann, DrSc.,

slavi osmdesaté narozeniny

Pfi prilezitosti oslav 80. narozenin profesora MUDr. Mi-
chaela Aschermanna, DrSc., si pfipominame Zivot a karié-
ru jednoho z nejvyznamnéjsich kardiologt nejen v Ceské
republice, ale i na mezinarodni Urovni. Profesor Ascher-
mann svou oddanou praci a nedunavnym Usilim pretvofil
moderni ceskou kardiologii a zanechal nesmazatelnou
stopu v klinické praxi, |ékarském vzdéldvani i v organiza-
ci zdravotni péce. Jeho pusobeni je amalgdmem inovace,
vize a mimorddné péce o pacienty, ktery se stal inspiraci
pro nékolik generaci ¢eskych kardiologu.

Mezi mnoha zasadnimi Uspéchy profesora Ascherman-
na vynika jeho role pfi zavadéni postupl intervencni kar-
diologie. Zmirime napfiklad jeho prvenstvi v provedeni
endomyokardiélni biopsie v Ceské republice i pionyrské
pociny v oblasti angioskopie ¢i intravaskularniho ultrazvu-
ku. Jeho prukopnicky pfinos pro zavedeni endomyokar-
diaIni biopsie v Ceské republice zcela zménil diagnostiku
srdecnich onemocnéni, jako jsou myokarditidy a kardio-
myopatie. Tato technika se stala standardem v klinické
praxi i u nas pravé diky jeho vizi a odvaze zavadét nové
postupy.

Profesor Aschermann byl mezi prvnimi, kdo v Cesko-
slovensku provadéli koronarni angiografie, ¢imz se ne-
smazatelné podilel na prichazejici revoluci v diagnostice
a lécbé ischemické choroby srdec¢ni. Tyto inovace, které
dnes povazujeme za samoziejmé, by bez odhodlani prvni
generace interven¢nich kardiologd nebyly mozné. Podi-
vame-li se zpét na vybaveni a material té doby, $lo skutec-
né o proslapavani dosud neprobadanych cest mediciny.
Diky prof. Aschermannovi se ale na tuto cestu vydala fada
dal3ich nasledovnikd, které v pribéhu mnoha let vyskolil
a vychoval. Pozici mezi zakladateli ¢eské intervencni kar-
diologie prof. Aschermannovi jisté nikdo upirat nemuze.
Na tomto misté je vSak nutno zminit i jeho mimoradnou
zru¢nost a vyjimecny cit pro koronarni intervence, v nichz
byl opravdovymi mistrem.

Vyznamnym milnikem v jeho kariéfe bylo prevzeti
II. interni kliniky kardiologie a angiologie, jejimz pred-
nostou se stal v roce 1998 a kterou ved| az do roku 2005.
Diky jeho vizi a Usili se klinika stala specializovanym
kardiovaskularnim pracovistém, coz umoznilo zaloZeni
Kardiocentra ve Vseobecné fakultni nemocnici v Praze.
Malokdo si dnes uvédomuje, jak velké Usili bylo treba vé-
novat prerodu klasické interni kliniky ve specializované
centrum, které se pod jeho vedenim stalo jednim z pred-
nich zafizeni pro kardiovaskularni [éCbu. Diky vizim prof.
Aschermanna navic integruje fadu specializovanych pro-
gram, jakymi jsou plicni hypertenze, kardiomyopatie,
srde¢ni selhani nebo onemocnéni perifernich tepen. PFi-
pomerime, Ze u obnoveni tradice vyzkumu a péce o ne-
mocné s plicni arteridlni hypertenzi na Il. interni klinice
nestal nikdo jiny nez pravé prof. Aschermann. | diky jeho
aktivité se tato oblast rozsitila napriklad o unikatni pro-
gram provadéni angioplastik plicnice u chronické trom-
boembolické nemoci. Avsak krom odbornych kvalit, kte-
ré s sebou prof. Aschermann na ll. interni kliniku pfinesl,
je nutno zminit jeho vysoce lidsky pfistup k pacientam
a kolegialni vztahy, které budoval se sobé vlastni vytrva-
losti a duslednosti.

Profesor Aschermann je nejen S$pickovym klinikem,
ale také vynikajicim pedagogem. Béhem své kariéry byl
nespoctu mladych lékard nejen ucitelem, ale i inspiraci.
Jeho zavazek k vychové nové generace kardiologl je jed-
nim z pilifG jeho odkazu. Diky jeho odbornosti a lidskému
pfistupu se mnoho jeho studentl stalo respektovanymi
odborniky, ktefi pokracuji v jeho snaze o excelenci v kar-
diologii. Jeho schopnost predavat znalosti a nadseni pro
medicinu vzdy bylo a je vyjime¢né a diky nému se dale
rozvijeji programy, v nichZ polozil zakladni kdmen. Jeho
snaha pfinést ceskym kardiologdm kvalitni vzdélavaci
materidly dala vznik rozsahlé ucebnici Kardiologie, ktera
pod jeho vedenim byla vydana poprvé jiz v roce 2004. Ten-
to pocin se stal inspiraci pro nasledujici publikace tohoto
typu, které vznikaji dodnes na podobném zakladé a na
néz mlze byt ¢eskd kardiologie prdvem py3na. Je témér
zbytecné doddvat, Ze celd jeho kariéra byla tak uspésna
i diky mimoradné publikacni védecké aktivité. | zde svym
zakum predaval cenné zkusenosti a byl prikladem, jak
projekty Uspésné dovést k publika¢nim vystuptdm.

Neni mozZné opomenout, Ze ac srdcem intervencni kar-
diolog, Michael Aschermann dobre pochopil, ze zakla-
dem ke zméné vysokého rizika nasi populace je prevence
zamérena na nejmladsi generaci. Diky jeho nezmérnému
usili spatfil svétlo svéta Casopis prinasejici neotrelé po-
hledy na kardiovaskuldrni rizika ur¢eny pro mladou ge-
neraci. Jeho snaha pfedbéhla dobu o nékolik desitek let.
Teprve nyni si uvédomujeme, Ze touto cestou se nase spo-
le¢nost bude muset vydat znovu. Mladé generaci i svym
koleglim a prateldm 3el Michael vzdy prikladem i svym
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vlastnim zdravym Zivotnim stylem spojenym s vykonnost-
nim sportem, predevsim s jeho milovanym orienta¢nim
béhem. Moznd jesté cennéjSim pfinosem sportu byl pak
pro vsechny spolupracovniky jeho smysl pro fair play.

Profesor Aschermann svou kariéru doplnil také vedou-
cimi pozicemi v Ceské kardiologické spole¢nosti, kterou
v obdobi od roku 2005 vedl jako jeji pfedseda. CKS se
i diky jeho praci stala jednou z nejvyznamnéjsich odbor-
nych spoleénosti v Ceské republice a jeji kolektivni usili se
zaslouzilo o rozvoj kardiologické péce a podporu védec-
kého vyzkumu. Za svUj pfinos byl v roce 2011 ocenén nej-
vyssim vyznamendnim nasi spole¢nosti - zlatou Libenské-
ho medaili. Ve vyboru CKS ale prof. Aschermann pusobil
daleko déle nez jen béhem svého predsednictvi. Diky jeho
dlouholeté roli séfredaktora casopisu Cor et Vasa se dari
i v prebujelé konkurenci ¢asopis spole¢nosti drzet na vy-
soké urovni. Jeho pusobeni v CKS ma i pfesah do Evropské
kardiologické spole¢nosti, v niz za svoji praci obdrzel titul
~Founding Fellow of the European Society of Cardiology”
(Founding FESC).

Za své zasluhy ziskal profesor Aschermann fadu oce-
néni, v¢etné medaile Za zasluhy, kterd mu byla mimo jiné
»za prUkopnictvi v oblasti novych metod v kardiologii”
propuj¢ena v roce 2009 prezidentem Ceské republiky.
V roce 2019 ziskal stfibrnou medaili za vyznamné celo-
zivotni dilo v oboru kardiologie a dlouholetou védeckou
a pedagogickou ¢innost na Univerzité Karlové. Tato pres-
tizni uznani jsou dokladem nejen jeho odbornych znalosti
a pfinosq, ale i jeho mimoradného nasazeni pro zlepseni
zdravotni péce v nasi zemi.

Oslava 80. narozenin profesora Michaela Aschermanna je
oslavou inspirativni osobnosti ¢eské kardiologie. Jsme radi,
ze i nyni je Michael stale platnym ¢lenem tymu Kardiocentra
Vseobecné fakultni nemocnice. My, ktefi jsme méli to mimo-
radné stésti pracovat po jeho boku a ucit se jeho odbornym
i lidskym pristuptm, jsme si védomi, jak nesmazatelnou stopu
Michael zanechal v nasich Zivotech a prakticky v kazdé ob-
lasti, které se béhem své bohaté kariéry vénoval. Profesor
Michael Aschermann je skute¢nou ikonou ceské kardiologie,
a my mu pfi této vyjimecné pfileZitosti pfejeme mnoho dal-
Sich let naplnénych Uspéchy a radosti. Ales Linhart

Michael Aschermann se v plné svézesti doziva osmdesatky

Foto: Jifi Kotatko

Byl jsem pozddan, abych napsal par radkd k Zivotnimu ju-
bileu profesora Michaela Aschermanna. Dovolim si to po-
jmout osobné, protoze fakta z jeho profesniho zZivotopisu
jsou ceskym kardiologlim velmi dobfe znama. Michala
jsem poznal nékdy v 80. letech 20. stoleti, kdyZ jsem jako
mlady Iékar navstévoval rGzné ¢eskoslovenské kardiolo-
gické akce, na kterych on prednasel. Zabyval se invazivni
kardiologii, kterd byla téZ mym snem, ale v té dobé jsem
nemél moznost se ji systematicky vénovat. Michal je o de-
set let starsi nez ja, takze jsem k nému vzhlizel jako ke
svému vzoru. Po roce 1990 jsme se vidali castéji a postup-
né jsme se spratelili. VZdy jsem si velmi vazil nejen jeho
odbornych kvalit, ale i jeho ¢estného, férového jednani.
Ocenuji velice i Michalovu viestrannost — neni jen vybor-
nym kardiologem, je i vynikajicim sportovcem a skvélym
¢lovékem.

Z mnoha spole¢nych zazitkd si dovolim vzpomenout na
jeden. V zafi roku 2001 jsme se oba ucastnili kongresu
interven¢ni kardiologie TCT ve Washingtonu, D.C. Rano
11. z4ri zacaly v kongresovém centru normalné prednas-
ky, ale po chvili se v sale ozyval podivny Sum a posluchaci
postupné prestavali prednasky sledovat. My jsme zprvu
nevédéli, co se déje. Pak prisel k mikrofonu hlavni orga-
nizator kongresu a rekl, Ze hrozi teroristicky uUtok a ze
musime vsichni spofadané opustit budovu. Vysli jsme do
ulic v centru Washingtonu a ihned bylo jasné, Ze se déje
néco velmi vazného: ulice byly liduprazdné a pohybovali
se v nich jen viditelné oznaceni agenti FBI. Ti nas po chvi-
li zase nasmérovali zpét do kongresového centra, které
jsme nesméli az do pozdniho odpoledne opustit. Dozvé-
déli jsme se o teroristickych Utocich pomoci letadel véetné
toho, Ze jedno z nich narazilo do Pentagonu, ktery byl asi
dvé mile od kongresového centra. Nasledné byl kongres
ukoncen, avsak my jsme vUbec nevédéli, kdy a jak se vrati-
me domu. Byl vyhlasen zdkaz letd nad celym tzemim USA
a nebylo jasné, jak dlouho bude trvat. Stravili jsme s Mi-
chalem ve Washingtonu ,nicnedélanim” tyden (nez byly
lety obnoveny), a abychom si tu nejistotu a ¢ekani néjak
zpfijemnili, tak jsme spolu chodili na obédy, na vecere ¢i
na prochdzky po mésté. Navzdory okolnostem mam na
ten tyden moc hezké vzpominky a uZili jsme si spolu i dost
legrace.

Michal je jednou z kli¢ovych postav ¢eské kardiologie
prelomu 20.-21. stoleti. Pfeji mu do dalSich let pevné
zdravi, elan a pracovni i osobni pohodu. Velmi si vazim
naseho pratelstvi a véfim, Ze spolu jesté pro ceskou kar-
diologii néco vykoname. Petr Widimsky



: % Ze zivota spolec¢nosti

551

Michael Aschermann - kamarad, pfitel a ucitel

Mily Michaeli, (jak Té oslovoval Roman Cerbék a j& tuto
tradici dodrzuji), dozivas se ve svéZesti a dobré kondici
véku, kterému by mnohy neuvéril, a jsem moc rdd, Ze se
mohu osobné pripojit k fadé gratulantd a pfipomenout
nase pratelstvi. Potkali jsme se poprvé na konferenci kli-
nické a experimentalni kardiologie (KEK) v roce 1978, kde
Jsi prezentoval prvni zkusenosti s biopsii myokardu. Zde
nase pratelstvi zacalo a Ty jsi mi vZdy byl nejen pritelem,
ale i dobrym radcem, at to bylo pfi mém nastupu na mis-
to prednosty kliniky v roce 2002, kde jsi mi predal fadu
cennych rad, ¢i pri jinych pfileZitostech. Vzpominam na
vzéjemné hovory ve vyboru CKS, kdy jsi byl pfedsedou
a ja ¢lenem vyboru. Nemohu nezminit Tvou velkou po-
moc pri vzniku Centra klinického vyzkumu v Brné - ICRC,
kdy jste tenkrat s Petrem Widimskym neprimo podpofili i
vznik tohoto centra clankem v tisku Brno nechce vyzkum
Mayo? Praha ma zajem!, coZ nam s Tomasem Karou i diky
tomuto ¢lanku velmi pomohlo centrum dobudovat. Sa-
mozrejmé jsi mi pomahal radou pfi mych cetnych odbor-
nych problémech a jsem Ti za to nesmirné vdécny. Dale
musim vzpomenout, Ze jsi byl hlavnim inicidtorem vzniku
Kardiobéhu Jifiho Tomana (jako vzpominka na predcas-
né zesnulého mého predchtdce ve vedeni kliniky). Tento
béh se neprerusené kona od roku 2004 (vyjimkou byl rok
2020 kvali pandemii covidu) v rémci vyroc¢nich sjezdi CKS.
A oba se spolecné aktivné vsech rocnik( ucastnime (viz
foto z letosniho roku).

Michaeli, moc si vaZzim vsech nasich setkani nejen od-
bornych, ale i &isté osobnich a tésim se na dalsi povidani
a diskuse nejen o kardiologii, ale i o Zivoté. Jsem rad, Ze

mohu byt Tvym kamarddem a za vsechny Brriaky Ti dékuji
a prejeme Ti z Brna mnoga ljeta, zdravi, stésti a dobrou
naladu.

Tvdj pritel Jifi Vitovec
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Vyznamné zivotni jubileum profesorky Zuzany Motovské

Nebudu na tomto misté uvadét prilis mnoho faktickych
udaju o své blizké kolegyni prof. MUDr. Zuzané Motov-
ské, Ph.D., FESC. Jednak proto, Ze fakta jsou dostupna na
fadé webovych zdrojl — napf. na Wikipedii https://cs.wi-
kipedia.org/wiki/Zuzana_Motovska nebo dotazem umélé
inteligenci (napf. Perplexity.ai uvadi ,Zuzana Motovska
is a prominent cardiologist and academic affiliated with
Charles University in Prague, specifically at the Third Me-
dical Faculty. She has made significant contributions to
the field of cardiology, with a focus on acute cardiology.
She has been cited in numerous research publications,
indicating her influence and expertise in the field, with
over 5,241 citations on ResearchGate. Motovska’'s work
is recognized both in clinical practice and academic re-
search, making her a key figure in the advancement of
cardiology in the Czech Republic.”)

Spise si tedy dovolim osobni pohled. Jméno MUDr.
Zuzany Motovské (myslim, Zze v té dobé pravé dokonco-
vala Ph.D. studium) jsem poprvé slysel od MUDr. Ingrid
Tothové z Bratislavy nékdy mezi lety 2000-2002 pfi krat-
kém setkdni v irském ndrodnim parku Killarney. Nasledné
mne dr. Motovska oslovila e-mailem se Zadosti o moznost
stdZe na sale intervencni kardiologie. Bylo to v dobé tésné
po skonceni studie PRAGUE-2 a v Kardiocentru Fakultni
nemocnice Kralovské Vinohrady (FNKV) jsme tou dobou
léc¢ili pomoci programu nonstop urgentni PCl okolo 500
nemocnych s infarktem myokardu (STEMI i non-STEMI)
ro¢né, zatimco v Bratislavé jesté takto Siroky nonstop pro-
gram v té dobé neexistoval. Na stazZi u nas stravila v roce
2003 meésic a velmi silné na mne zapUsobila svym nadse-
nim pro medicinu i pro védu. Proto kdyz jsem v roce 2004
pfipravoval Kardiovaskuldrni vyzkumny zamér Univerzity
Karlovy (pfedchldce dnesniho univerzitniho programu
Cardiovascular Cooperatio), oslovil jsem ji, zda by neméla
zajem prejit z Bratislavy do Prahy na plny Uvazek na nase
pracovisté. K mé velké radosti nabidku pfijala (diky uve-

denému projektu na nase pracovisté prisel ve stejné dobé
mj. také mlady |ékai MUDr. Kocka — dnes docent a vedou-
ci Divize intervencni kardiologie).

Zuzana na Kardiologickou kliniku 3. LF UK a FNKV na-
stoupila 1. 2. 2005 a ihned se stala vyraznou posilou po
vsech tfech strankach akademické klinické prace: s velkym
eldnem se zapojila do prace divize akutni kardiologie (tu
v té dobé vedl MUDr. Jirmér), do vyuky studentd a také
do klinického vyzkumu. V dalSich letech se po odchodu
MUDr. Jirmare do soukromé ambulance stala logicky ve-
douci této divize.

V dobé jejiho prichodu na kliniku jsem zacal pfipravo-
vat novou akademickou klinickou studii PRAGUE-8 a Zu-
zana se stala klicovou osobou pro pribéh studie. Pfi pri-
pravé publikace vysledkl (European Heart Journal 2008,
s. 1495-1503) jsem ji logicky nabidl misto prvni autorky
¢lanku, protoze na vlastni realizaci studie méla vétsi po-
dil nez ja (byl jsem pouze autorem napadu a protokolu),
ale Zuzana to rezolutné odmitla a trvala na tom, abych
prvnim autorem byl ja. Tato epizoda — myslim — docela
dobre charakterizuje korektni a pratelsky vztah, ktery
mezi nami celych 20 let panuje. V dalsich letech Zuzana
pfisla sama s napady dalSich uspésnych studii PRAGUE
(¢. 14, 18, 23). Nejvyraznéji se zapsala do povédomi své-
tové kardiologie vysledky své studie PRAGUE-18, které
poprvé prezentovala na Hot Lines v Rimé roku 2016 (na
fotografii na dalsi strané v fimské pizzerii pfi oslavé Uspé-
chu studie s autorem tohoto pfispévku a s MUDr. Hlino-
mazem, ktery mél na studii velky podil).

Nyni dokoncovana studie PRAGUE-23 je (bez ohledu na
vysledek, ktery v tuto chvili jesté nezndme ani ona, ani ja)
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obfim dilem, nebot je od ,A" az do ,Z" Zuzaninym ,dité-
tem” a diky svému mezinarodnimu respektu (ktery si ziskala
mj. téZ svou praci ve vyboru Evropské kardiologické spo-
le¢nosti) pro tento narocny projekt (tyka se kardiogenniho
Soku) ziskala ke spolupraci rfadu prestiznich zahranic¢nich
pracovist. Studie PRAGUE-23 je tak prvni ze série ceskych
akademickych kardiologickych studii, ktera ma realné a vel-
mi vyznamné mezindrodni sloZeni. S usmévem a hrdosti
tedy mohu fici, Ze v tomto sméru zakyné prekonala ucitele.
Co fici zavérem? Zuzana Motovska je zcela mimorad-
na osobnost: skvéla lékarka, jesté lepsi védkyné a pfitom
zUstava skromnym clovékem s velmi lidskym pFistupem
k pacientam, ke koleglm i k uplné cizim lidem. Pres
vSechny své uUspéchy si zachovava pokoru i nadhled a jeji
skromnost i vysoka osobni moréalka by méla byt vzorem
pro viechny mladsi kolegy i pro studenty.
Zuzko, tésim se na dalsi roky nasi plodné profesni spo-
luprace!
Petr Widimsky

r m

Pani profesorka Zuzana Motovska slavi zivotni jubileum

Pani profesorce sepsal hezkou laudaci profesor Petr Wi-
dimsky, pfidavam dovétek za vybor CKS.

Profesorka Zuzana Motovska je fadu let neprehlédnu-
telnou ddmou ceské kardiologie. Na Kardiologické klinice
3. LF UK a FNKV pUsobi od roku 2005 jako zastupkyné
prednosty pro vyzkum a v Kardiocentru kliniky je na pozi-
ci vedouci divize akutni kardiologie. V prosinci 2016 byla
na Univerzité Karlové jmenovana profesorkou pro obor
vnitfni |ékafstvi a na védeckych projektech spolupracova-
la s fadou tymU ze zahranici: z Harvard Medical School,
Mount Sinai Cardiovascular Center New York, Sorbonne
Université ¢i Univerzity v Heidelbergu. Jako jedna z mala
Ceskych kardiologt se prosadila i do vyboru Evropské kar-
diologické spolecnosti, kde pulsobila v letech 2018-2020.
Ziskala celou fadu vyznamnych ocenéni, v roce 2015 Cenu
ministra $kolstvi, mladeze a télovychovy CR za mimorad-
né vysledky vyzkumu, experimentdlniho vyvoje a inovaci,
v roce 2017 cenu Ceské kardiologické spole¢nosti — , To
nejlepsi z ceské kardiologie” a v roce 2023 obdrzela jako
prvni Zena hlavni narodni cenu v projektu Ceska hlava
»Za celozivotni pfinos na mezindrodni Urovni v oblasti
kardiologie”. Zuzana Motovskd je vybornd lékarka, kte-
rou zdobi jeji skvély pfistup k pacientdm, ohromné pra-
covni nasazeni, s kterym je vzorem pro vsechny své kole-
gy a Zaky. S védomim mnohaleté a velmi Uspésné prace

Profesorka Motovska a Mgr. Jana Havlikova, naméstkyné ministry-
né pro védu, vyzkum a inovace.

na poli ¢eské kardiologie si dovoluji proto za vybor CKS

i osobné pani profesorce Zuzané Motovské blahoprat

k Zivotnimu jubileu a véfim, Ze bude v ceské kardiologii
jesté radu let jednou z vedoucich osobnosti.

Srdecné,

Michael Aschermann

Foto: Ceska hlava
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Prim. MUDr. Ladislav Groch, Ph.D., slavi 70 let

Letos se doziva zivotniho jubilea MUDr. Lada Groch, jen
ta dislovka trochu nesedi, jeho profesni i osobni aktivity
by téZzko zvladl clovék o deset let mladsi. Urcité patfi mezi
predni intervencni kardiology, a dle naSeho minéni mezi
ty nejlepsi. Mnozstvi intervencnich pracovist, kterd zalozil
nejen v Evropé, ale i asijskych zemich, budi nesmirnou uctu.
MUDr. Ladislav Groch se narodil 4. 10. 1954 v Brné. Lékar-
skou fakultu absolvoval v roce 1979 na tehdejsi Université
Jana Evangelisty Purkyné v Brné, nyni Masarykové univer-
zité. Po absolvovani prezencni vojenské sluzby nastoupil
v roce 1980 jako sekundarni lIékar na interni oddéleni ne-
mocnice ve Zliné. V roce 1982 presel na interni oddéleni
nemocnice v Tisnové. V roce 1984 slozil atestaci I. stupné
z vnitiniho lékafrstvi. V tiSnovské nemocnici po atestaci pa-
sobil jako samostatné pracujici Iékar ve funkci vedouciho
lékare jednotky intenzivni péce. V Unoru 1987 prestoupil
do Fakultni nemocnice u sv. Anny v Brné na I. interni kli-
niku, pozdéji prejmenovou na kardioangiologickou, nej-
prve jako odborny asistent pro vnitfni lékarstvi. Atestaci
IIl. stupné z vnitfniho lékarstvi sloZil v roce 1986. V tomto
obdobi se vénoval vyzkumu a [é¢bé komorovych arytmii.
Od roku 1989 se zacal orientovat na interven¢ni kardiolo-
gii. V roce 1994 zalozil prvni oddéleni interven¢ni kardiolo-
gie v pronajatych prostorach onkologického ustavu na Zlu-
tém kopci. Po vybudovani kardiologického katetriza¢niho
pracovisté ve FN u sv. Anny se stal vedoucim Iékafem toho-
to oddéleni. V roce 2001 byl jmenovan do funkce primare
I. interni kardioangiologické kliniky a v této funkci setrval
az do roku 2019.

V roce 2007 obh4jil dizertac¢ni praci na téma Optima-
lizace Iécby akutniho infarktu myokardu. V pribéhu své

klinické praxe publikoval jako autor nebo spoluautor 141
védeckych praci a kapitol v kardiologickych monogra-
fiich. Jako hlavni resitel nebo spoluresitel se podilel na 17
mezindrodnich klinickych studiich. Za nejvyznamnéjsi se
povazuji studie PRAGUE a PRAGUE-2, ve kterych s praz-
skymi kolegy pfispéli k prosazeni primarni koronarni an-
gioplastiky jako efektivni metody Iécby akutniho infarktu
myokardu.

Po celou pracovni kariéru se snazil propagovat inter-
vencni kardiologii i v zahrani¢i tam, kde nebyla dosud
plné etablovdna. Pomahal zalozit katetriza¢ni praco-
visté v Lotyssku, v Bélorusku, na Ukrajiné, v Kazachsta-
nu, v Uzbekistdnu, v Tadzikistdnu a v Nepalu. V letech
2001-2003 intervencni tym nasi kliniky zahdjil c¢innost
a provozoval pracovisté interven¢ni kardiologie v Batové
nemocnici ve Zliné. Od roku 2007 do roku 2017 s brnén-
skym tymem zalozili a provozovali intervenc¢ni pracovisté
v Bulharsku ve méstech Pleven, Veliko Tarnovo a ve Var-
né. V roce 2018 brnénsky tym zalozil druhé pracovisté in-
tervendni kardiologie v Bratislavé, kde pracuje doposud.
Také je nutno pfipomenout jeho zasluhy na vybudovani
Mezinarodniho centra klinického vyzkumu (ICRC), které
bylo otevieno v roce 2012 v rdmci FN u sv. Anny v Brné.
Nelze zapomenout jeho podil na vyuce medikl LF MU.
Také musime zminit jeho velmi UspéSnou organizaci se-
minarld intervendni kardiologie Sv. Anna a KardiodnU ve
Straznici ¢i Cejkovicich, které mély vynikajici Groveh a ce-
lostatni ucast.

V devadesatych létech a na pocatku nového tisicileti
byl opakované zvolen do vyboru pracovni skupiny inter-
ven¢ni kardiologie a do vyboru Ceské kardiologické spo-
le¢nosti. V roce 2014 mu bylo vyborem CKS udéleno ¢est-
né ¢lenstvi Ceské kardiologické spole¢nosti a v roce 2024
Cena CKS za celoZivotni pfinos kardiologii.

Primar Groch se nejen jako interven¢ni kardiolog, ale
také jako zastupce prednosty I. interni kliniky za naseho
funkéniho obdobi (JV 2002-2012; LS 2013-2022) velmi
podilel na nelehkém presunu a rozjezdu kliniky v novych
prostorach budovy ICRC.

Mily Ladiku, kamarade a priteli, pfejeme Ti dale tolik
Zivotni energie, kterou jsi mél a mas, zdravi a stésti. Kro-
mé radosti z rodiny: Tvé Zeny Ilgy, dcer Diany a Lindy a je-
jich partnerd, ale hlavné z vnoucatek Ilvy a Ladika, také
z cestovani, které jsi perfektné fotograficky dokumento-
val, a z pfechutnadvani dobrého vinka.

Hlavné Ti dékujeme za velkou pomoc pri nasem vedeni
I. interni kardioangiologické kliniky LF MU a FN u sv. Anny
v letech 2002-2022 a vérime, Ze jesté dlouho budes nejen
zachrariovat své nemocné, ale také ucit dalsi generaci in-
tervencnich kardiologu.

Jifi Vitovec a Lenka Spinarova
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Sedmdesat let primare MUDr. Ladislava Grocha, Ph.D.

Jak jiz zminil profesor Vitovec, 4. fijna 2024 se doziva
70 let primar MUDr. Ladislav Groch, CSc., legenda brnén-
ské kardiologie. Stfipky z jeho Zivota hezky shrnul Jifi Vi-
tovec ve vy3e uvedené laudaci, dovoluji si jen maly doda-
tek jednak za vybor CKS, jednak velmi osobné.

Lada Groch je tvircem modernich katetrizaci prede-
vsim v Brné, zdsadnim zpusobem se podilel na rozvoji ka-
tetrizaci ve Fakultni nemocnici u svaté Anny, kde navazal
na velikdny doby predchozi. Kromé svého domovského
pracovi$té pozdéji plsobil na Fadé mist jak v Ceské repub-
lice, tak i ve svété, vcetné exotického Nepdlu. MUj doveé-
tek k jeho Zivotnimu vyrodi vychazi z osobni zkusenosti
z prace Ladi pfimo na katetriza¢nim sale — mél jsem moz-
nost si to s nim vyzkouset pfimo u svaté Anny. Je nesmirné
zrucny, pacienti to radi popisuji vyrazem ,, ma zlaté ruce”
— a to Lada tedy ma! | u téch nejslozitéjsich pripadu, kdy
jde o minuty a nékdy i o Zivot, zUstava rozvazny, k paci-

entdim az jemny a vzdy vlidny, pfistup ke komplikovanym
stavim bez dramatickych gest — vyborny jako ucitel pro
stale se rozsifujici skupinu jeho 24ka jak v Ceské repub-
lice, tak i v zahranidi. Zdstal pfitom skromnym ¢lovékem,
se kterym byla radost pracovat. Véfim, Ze tomu tak bude
i dlouho nadale a spolu se vSiemi, se kterymi se s Ladou
setkavdme na odbornych akcich, se jisté téSime na pra-
telské a vysoce odborné diskuse, ve kterych udivuje jak
ohromnymi znalostmi, tak i schopnosti nachazet u slozi-
tych prfipadd optimalni feseni.

Za vybor Ceské kardiologické spole¢nosti i osobné tedy
vyslovuji Ladovi Grochovi velky dik za dlouhé roky naro¢-
né prace a preji pevné zdravi a mnoho radosti jak v praci,
tak doma v krdsné rodiné.

Srdecné, Michael Aschermann
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556 Zprdva o knize
Daniel E. Lieberman: Pribéh lidského téla.
— PRIBEH — Evoluce, zdravi a nemoci
LIDSKEHO Z anglického originalu The Story of the Human Body: Evolution,
S TEEN Health and Disease. Nakladatelstvi AMAZON. Preklad: Jaromir Vicari.

pevna vazba.

ISBN: 978-80-755-005-7.

Cena: 418 K¢.

Autor této monografie, profesor Daniel E. Lieberman, je
profesorem lidské evolucni biologie a biologickych véd
Edwina M. Lernera Il na Harvardu. Autor vice neZ sta
¢lankd, z nichz nékteré byly uvefejnény v Nature a Sci-
ence, je znam jako dlouholety badatel v problematice
evoluce lidské hlavy.

Predesilam: nejde o védeckou publikaci, kniha nalezi
k populdrné-védeckym, i kdyz faktologicky je na vysoké
urovni. Obsah knihy (po 1. Uvodu autora) je rozdélen do
tii ¢asti, které na sebe navazuji. Cast I. 2. Lidoopi a lidé.
Vzpfimeni lidoopi. Jak se z nas stali dvounoZci. 3. Na vece-
fi zalezi mnoho. Jak nds australopitékové z¢asti odnaucili
jist ovoce. 4. Prvni lovci a sbéraci. Jak se v lidském rodu vy-
vinula témér moderni téla. 5. Energie v dobé ledové. Jak
se nam vyvinuly velké mozky a velkd, tu¢nd a pozvolné
rostouci téla. 6. Velmi kulturni druh. Jak si moderni lidé
kombinaci rozumu a sily podmanili svét. Cast Il. Zemédél-
stvi a pramyslova revoluce. 7. Pokrok, neshoda a , dys-
evoluce”. Dobré i Spatné dUsledky Zivota s paleolitickym
télem v postpaleolitickém svété. 8. Ztraceny rdj. Plody
i strasti Zivota zemédélca. 9. Moderni doba, moderni téla.
Paradox lidského zdravi v pramyslové ére. Cast lll. Sou-
casnost, budoucnost. 10. Zacarovany kruh pfemiry. Proc
z pfemiry energie mizeme onemocnét. 11. Nepouzivani.
Pro¢ prichazime o to, co nepouzivame. 12. Skrytd uskali
novosti a pohodli. Pro¢ ndm inovace vsedniho Zivota mo-
hou 3kodit. 13. Preziti zdatnéjSiho. Mdze ndm evolu¢ni
logika pomoci |épe se do budoucna starat o své télo?

To je vécny obsah knihy. Nasleduji podékovani, po-
znamky, pozndmka o autorovi a 22strankovy dvousloup-
covy rejstiik. Vlastni text je ilustrovan 28 obrazky, jde
o jednoduché ¢ernobilé perokresby.

Nejdeldi ¢asti je ¢ast prvni. Mné se zdala také nejza-
jimavéjsi. Dovédél jsem se fadu novych fakt. To ovsem
neznamena, Ze by ostatni dvé ¢asti byly méné zajimavé.

Jesenice u Prahy, nakladatelstvi Jan Melvil Publishing,
edice Pod povrchem, 2016, 495 stran.
Prvni vydani v ceském jazyce, format 150 x 220 mm, cernobily vytisk,

Text celé knihy se opira o velky pocet literarnich informa-
ci i osobni zkusenost autora. Informace, které podava, se
viak neopiraji jen o literarni zdroje, ale i o osobni zkuse-
nosti ze fady zahranicnich cest a studijnich pobytd. Pro-
fesor Lieberman se nevyhyba Zzadné otazce, nema vsak
rad uvahy o tom, jak budou vypadat lidé v budoucnosti.
Odpovida v tom smyslu, ze ,lidské bytosti se v dusledku
existence kultury pfilis nevyvijeji”. Konstatuje, ze ,,dnedni
doba je pro nase téla naprostym paradoxem. Na jedné
strané je to zfejmé nejzdravéjsi obdobi v lidské historii,
podafilo se ndm porazit nebo potlacit spoustu chorob,
které lidi houfné vybijely: mor, pravé nestovice, détskou
obrnu, spalnicky ad. Ale celym svétem se vali vina obezity,
diabetu 2. typu a nddor0.”

Nejkratsi je cast Il, rozsahem oproti ¢asti | a ¢asti 1l
jen ¢tvrtinovd. Dlvodem je skute¢nost, Ze problemati-
kou zemédélstvi a priimyslové revoluce se autor zabyval
jen okrajové. Cast Il je obsahové velmi zajimava, i kdyz
nékdy pfrilis spekulativni. Ale vSech 13 kapitol je velice
zajimavych, je na nich vidét, Ze autor byl velmi zkuseny.
O mezinarodnim Uspéchu této knihy svéd¢i i fakt, Zze byla
preloZzena do 19 jazykl (!).

Preklad Jaromira Vicariho je psan hezkou cestinou
a lehce se cte.

Komu knihu doporucit?

Predevsim |ékaflm (vSech specializaci), ktefi si chtéji
rozsifit svoje zakladni védomosti. Kniha s ojedinélym té-
matem psana Spickovym odbornikem je k tomu nanejvys
vhodna.

Prof. MUDr. Jan Petrasek, DrSc.,

Il interni klinika, 1. Iékarska fakulta Univerzity
Karlovy a Vseobecna fakultni nemocnice v Praze,
e-mail: petrjanv@email.cz
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