Lékarska ( \: )
. fakulta
FAKULTNI NEMOCNICE ) KOMPLEXNI
OLOMOUC ggr;;zcl,ﬁa(il’alackeho KARDIOVASKULARNI CENTRUM

Mortality of patients with implanted pacemaker:
Long-term follow-up Data from Czech National
Pacemaker Registry (REPACE).
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Aim of the study

* The aim is the long-term continuous monitoring of
patients with an implanted pacemaker (PM) regarding
real mortality and morbidity in relation to the
standard population without PM, to predict the
development of procedures and costs of care in the
next ten years.




Methodology:

* The analysis is based on data managed by the Institute of
Health Information and Statistics of the Czech Republic (UZIS
CR), which are collected within the framework of the National
Health Information System (NZIS) and national health registers.
The National Register of Reimbursed Health Services — contains
data from health insurance companies in both inpatient and
outpatient areas, including complete data on reported
diagnoses, procedures, treatment and rehospitalizations.
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Used data sources - NZIS 1

The analysis is based on data managed by the Institute of Health Information and Statistics
of the Czech Republic (UZIS CR), which are collected within the framework of the National
Health Information System (NZIS) and national health registers.

1. National Register of Reimbursed Health Services (NRHZS) — contains data from health
insurance companies in the hospital and outpatient areas, including complete data on
reported diagnoses, procedures and treatment; data is currently available for the period
01/2010-12/2021.

2. Certificate of inspection of the dead individual (LPZ) — is the basic source of information
about each death. Immediately after examining the deceased, it is filled out by the
examining physician, who, in addition to basic socio-demographic characteristics, also
records the sequence of causes leading to death (coded using ICD-10); data is available
until the end of 2021.
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Results:

The analysis is performed on a population sample of 82.791 patients who underwent PM
implantation for symptomatic bradycardia with standard indications according to the ESC
guidelines.

The annual number of PM implantations is steadily increasing slightly (in the years 2010-2019
by an average of 120 cases per year). In 2020, there was a year-on-year decrease of 6%, in
connection with the COVID-19 pandemic, increased mortality and the limitation of care
provided.

The annual share of reimplantations in the total number of performed procedures varies
between 24% and 30%. In the years 2010-2021, almost 114 thousand pacemakers were
implanted, of which 27.9% were single-chamber, 67.4% were double-chamber, and 4.6% were
biventricular.

A higher proportion of pacemakers are implanted in men (56.9% vs. 43.1% in women). This

share is increasing over time: in 2010, the share of men was 55.3%, in 2021 it will be 57.8%. The
average age of a patient at the time of initial pacemaker implantation is 76 years (75 years for

men, 77 years for women). From 2010 to 2021, the average age of patients at primary

implantation increased by 1 year from 75.3 years to 76.3 years. Patients with primary PIM
implantation in the years 2010-2021 (N = 82,791) according to g f the patien @INTERNT KLINIKA
time of the procedure - the lensth of survival is evaluated usine the Kaplan2Nt&ier method. FRECSIK,,



Resuls Il

* From 2010 to 2021, the average age of patients at
primary implantation increased by 1 year from 75.3
years to 76.3 years. Patients with primary PM
implantation in the years 2010-2021 (N = 82,791)
according to the age of the patient at the time of the
procedure - the length of survival is evaluated using
the Kaplan-Meier method. The patient is monitored
from the date of PM primoimplantation until the date
of death.
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Demographic characteristics of patients at the time of PM

Source: NRHZS 20102021 implantation
Pohlavi a vékova struktura pacientt pri primoimplantaci PM (2010-2021):
Pocet Vek
prtimér (SD) median (IQR)
Celkem 82791 75,9+10,4 77 (71-83)
- 47 070 (56,9
+
Muzi %) 74,8 +10,3 76 (69-82)
. Zeny 33 720/1 (431 77,3+10,2 29 (717-84
2% - 6) — = (72-84) A higher proportion of pacemakers are implanted in men (56.9% vs.
m Celkem —@—Muzi Zeny 43.1% in women). This share is increasing over time: in 2010 the share
20% A of men was 55.3%, in 2021 it will already be 57.8%.
- 56,92 The average age of the patient at the time of the first implantation of a
%5 9% pacemaker is 76 years (75 years for men, 77 years for women). From
4 -

2010 to 2021, the average age of patients at primary implantation
increased by 1 year from 75.3 years to 76.3 years.
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Comorbidities of patients at the time of PM implantation

Source: NRHZS 2010-2021

Selected comorbidities of patients during primary PM implantation (2010-2021; N = 82,791):

Comorbidities: % from N
Diabetes mellitus 29,1 %

Hypertension 84,4 %

Ischemic heart disease (hospitalization history/PCI/CABG) 18,7 %

Heart failure (hospitalization history) 13,8 %

Stroke (hospitalization history) 6,4 %

Oncological disease (dg. in the last 5 years, malignant neoplasms except C44) 5,3 %
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Number of implanted devices: primo-/reimplantation w

Source: NRHZS 2010-2021

Number of PM in the Czech Republic in 2010-2021: Number of primary PM implantations in 2010-2021:
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Type of implanted devices: primo-/reimplantation

Source: NRHZS 2010-2021

Typ implantovanych PM v CR v letech 2010-2021:
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In the years 2010-2021, almost 114 thousand pacemakers
were implanted, of which 27.9% were single-cavity, 67.4%
were double-cavity, and 4.6% were biventricular.
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Pacemakers in the Czech Republic in 2010-2021

Survival analysis - patients
with PM primoimplantation




5-year and 10-year overall survival of patients after primary PM

Source: NRHZS 2010-2021 |mp|a ntation

Patients with primary PM implantation in 2010-2021 (N = 82,791):
The length of survival is evaluated using the Kaplan-Meier method. The patient is followed up from the date of PM
primoimplantation until the date of death. If no death was recorded, the patient is censored as of 12/31/2021.

100 % - Pocet let ve Pravdépodobnost preziti
sledovani (95% interval spolehlivosti)

. 1 89,3 % (89,0 %; 89,5 %)

= 80% - 2 81,8 % (81,5 %; 82,1 %)
o 3 74,5 % (74,1 %; 74,8 %)
S 60% - 4 67,4 % (67,1 %; 67,8 %)
g 5 60,6 % (60,2 %; 61,0 %)
kS . 6 54,2 % (53,8 %; 54,7 %)
g 40 % - 7 48,1% (47,7 %; 48,5 %)
S 8 42,7 % (42,2 %; 43,1 %)
S 0% - 9 37,6 % (37,1 %; 38,1 %)
10 32,7 % (32,2 %; 33,2 %)

0 % | | | | 1

60.6% of patients survive five years after primary
0 2 4 6 8 10 implantation, 32.7% survive ten years.

Pocet let od primoimplantace PM
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Overall survival of patients after PM primary implantation by age

Source: NRHZS 2010-2021

Patients with primary PM implantation in 2010-2021 (N = 82,791) according to the age of the patient at the time of the
procedure: Survival is assessed using the Kaplan-Meier method. The patient is followed up from the date of PM
primoimplantation until the date of death. If no death was recorded, the patient is censored as of 12/31/2021.
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Source: NRHZS 2010-2021

Relativni preziti

UZIS

5-year and 10-year relative survival of patients after primary PM

implantation

Patients with primary PM implantation in 2010-2021 (N = 82,791):
The relative survival estimate is determined by the Pohar-Perme method; observed survival was determined by the Kaplan-
Meier method, expected survival based on mortality tables for the Czech population.
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95,9 % (95,7 %; 96,2 %)
94,5 % (94,1 %; 94,8 %)
92,7 % (92,3 %; 93,2 %)
90,9 % (90,3 %; 91,4 %)
88,6 % (87,9 %; 89,3 %)
86,4 % (85,6 %; 87,3 %)
83,6 % (82,5 %; 84,7 %)
80,6 % (79,0 %; 82,2 %)
77,6 % (75,7 %; 79,6 %)
75,9 % (73,5 %; 78,4 %)

Relative survival expresses the survival rate of patients
with an implanted pacemaker compared to the
general population. 5-year relative survival is 88.6%
(overall survival: 60.6%), 10-year relative survival is
75.9% (overall survival: 32.7%).
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Causes of death 2010-2019 in patients with implanted PM

Source: NRHZS 2010-2019; persons with primary implantation or reimplantation of PM in the years 2010-2019

Cause of death for persons with implanted PM who died before 31/12/2019 (33,429 cases of death):

B Celkem: 33429 (100 %) <75 let: 4 686 (100 %)
0 cj/zodil zen\gsl%h z dari%o % 0% Podil zg@ﬁ/glych z dané aﬁ@'m/y 75-84 let: 11 774 (100 %)
Zakladni tmrtnostni diagndza (kapitoly MKN-10): . pFiciny . . ) , I =85 let: 16 969 (100 %)

IX. Nemoci obéhové soustavy 61,7 % The most common cause of death

in people with implanted PM is
diseases of the circulatory system
(62% of deaths; of which 31% dg.
125 chronic CAD, 6% dg. 150 heart
failure, 4% dg. 121 acute Ml). This
is followed by oncological
diseases (13%) and diseases of
the respiratory system (7%). The
average age of the deceased is 83
+ 8 years.

Causes of death vary according to
the patient's age at death; with
age, the proportion of deaths
from diseases of the circulatory
system increases, while the
proportion of deaths from
oncological diseases decreases.

1. Novotvary

X. Nemoci dychaci soustavy

IV. Nemoci endokrinni, vyZivy a premény latek

XIX. Poranéni, otravy a nékteré jiné nasledky vnéjsich pricin

XI. Nemoci travici soustavy

I. Nékteré infekcni a parazitarni nemoci

VI. Nemoci nervové soustavy

XIV. Nemoci mocové a pohlavni soustavy

V. Poruchy dusevni a poruchy chovani

XVIII. Pfiznaky, znaky a abnormaini klinické a laboratorni nalezy
1. Nemoci krve a krvetv. organd, poruchy mechanismu imunity
XlI. Nemoci kize a podkozniho vaziva

XIl. Nemoci svalové a kosterni soustavy a pojivové tkané

XVII. Vrozené vady, deformace a chromozomalni abnormality
VII. Nemoci oka a o¢nich adnex
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Conclusions:

Relative survival expresses the rate of survival of patients with an implanted
pacemaker compared to the general population.

5-year relative survival is 88.6% (overall survival: 60.6%)
10-year relative survival is 75.9% (overall survival: 32.7%). ( Fig.2)

The most common cause of death in people with implanted PM are the circulatory
system diseases (62% of death cases; of which 31% dg. 125 chronic CAD, 6% dg. 150
heart failure, 4% dg. 121 acute Ml).

This is followed by oncological diseases (13%) and diseases of the respiratory system
(7%).

The average age of the deceased is 83 + 8 years. Causes of death vary according to
the patient's age at death; with age, the proportion of deaths from diseases of the
circulatory system increases, while the proportion of deaths from oncological

diseases decreases.
<7
KKKKKKKK W

Lékarska fakulta 5

Univerzity Palackého I INTERNI KLINIKA
KARDIOLOGICKA
FAKULTNI NEMOCNICE OLOMOUC

v Olomouci



LF UPOL 2025

i
A




Dékuji za pozornost
Fakultni nemocnice Olomouc

Faculty of Medicine

' ’ UNIVERSITY HOSPITAL® @ and Dentistry
DLaiT Palacky University

Olomouc

5/2021 PP-XAR-CZ-0533-1



