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2014->2019: co umeél ,,novy“ NZIS nabidnout?

. Komplexni centralizaci Datovou zakladnu

,Real time” provoz y v -,

_y .o dat bez zateze pro pro efektivni
centralnich systému . , .

zdravotnicky personal elektronizaci agend
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/ |
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ABSTRACT

Objectives COVID-19 might either be entirely
asymptomatic or manifest itself with a large variability of
disease severity. It is beneficial to identify early patients
with a high risk of severe course. The aim of the analysis
was to develop a prognostic madel for the prediction of the
severe course of acute respiratory infection.

Design A population-based study.

Setting Czech Republic.

Participants The first 7455 consecutive patients with
COVID-19 who were identified by reverse transcription-
PCR testing from 1 March 2020 to 17 May 2020.

Primary outcome Severe course of COVID-19.

Result Of a total 6.2% of patients developed a severe
course of GOVID-19. Age, male sex, chronic kidney
disease, chronic obstructive pulmonary disease, recent
histary of cancer, chronic heart failure, acid-related
disorders treated with proton-pump inhibitors and diabetes
mellitus were found to be independent negative prognostic
factors (Area under the ROC Curve (AUC) was 0.893). The
results were visualised by risk heat maps, and we called
this diagram a ‘covidogram'. Acid-related disorders treated
with proton-pump inhibitors might represent a negative
prognostic factor.

Conclusion We developed a very simple prediction

model called ‘covidogram’, which is based on elementary
independent variables (age, male sex and the presence of
several chronic diseases) and represents a tool that makes
it possible to identify—with a high reliability—patients
who are at risk of a severe course of COVID-19. Obtained
results open clinically relevant question about the role of
acid-related disorders treated by proton-pump inhibitors
as predictor for severe course of COVID-19.

INTRODUCTION

COVID-19 is caused by betacoronavirus
SARS-CoV-2, which enters human cells via the
membrane-bound ACE 2 (ACE2)." The pres-
ence of infection might be entirely asymptom-
atic” or manifest itself with a large variability
of disease severity, a number of unspecific
clinical symptoms (fever, fatigue and myalgia)
and various degrees of organ dysfunction.
Most frequently, the disease affects the respi-
ratory system (manifested as dry cough,

Strengths and limitations of this study

» The majority of consecutive patients diagnosed with
COVID-19 in the Czech Republic were included in
the analysis, regardless of whether they were hos-
pitalised or not.

» The cohort covers also asymptomatic and oligo-
symptomatic patients identified thanks to epidemio-
logical monitoring.
The cohort does not include strictly all COVID-19
in the Czech Republic because some patients
are asymptomatic and have not been tested.
The proposed prediction model is a simple tool that
makes it possible to identify—with a high reliability
(AUC 0.893)—patients who are at risk of a severe
course of COVID-19.
Flexible calibration curves based on local regression
confirm the predictive model is well calibrated. The
out-of-sample calibration is currently not available
as data of large sample of patients from the second
wave COVID-19 in the Czech Republic are still under
preparation.
Due to the retrospective nature of this study, which
is based on data of administrative registries, results
of laboratory, clinical and X-ray examinations were
not available. Conclusions regarding the influence
of comorbidities and the consumption of medicinal
products should be interpreted with caution and will
require further validation.

v

v

v

v

dyspnoea, haemoptysis, pneumonia or Acute
Respiratory Distress  Syndrome (ARDS))
and the cardiovascular system (presented
s, ventric-

as myocardial injury or myocard
ular arrhythmias, haemodynamic instability
or deep vein thrombosis), while other organ
systems (such as the central nervous,” gastro-
intestinal system or kidneys') are affected less
frequently. In a number of patients, there is
a risk of multiple organ failure, ultimately
leading to death.” According to the report
of WHO, as of 12 November 2020, the rate
of mortality among patients with COVID-19
is 2.28%." The management of patients with
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Table 2 logistic model using stepwise ithm for jion of il predi of
severe course of COVID-19
Regression
Predictors coefficients SE OR (95%ClI) P value
Sex.
Women Reference category
Men 0.742 0.112 210 (1.68 to 2.62" -
Age (years) Men - predicted probability (%)
<40 Reference category
40-439 1.227 0.464 3.41(1.37 t0 8.48 Age
50-59 2.478 0.414 11.92 (5.30 to 26.8 4+
60-69 3.424 0.399 30.68 (14.04 to 67. < 40 -
70-78 4109 0.398 60.89 (27.93 to 13: 40_49 .
80-89 4.725 0.400 112.68 (51.48 to 24t
90+ 5.299 0.428 200.12 (86.50 to 46: 50—59 1 2'9 -
Comorbidities 6069 8.9 13.3 19.4 27.3 37.0
Chronic kidney disease 0679 0157 197 (1.45102.68 70-79 16.4 23.5 32.5 43.0 54.1
Chronic obstructive pulmonary disease 0.436 0.144 1.55 (1.17 t0 2.05 80-89 26.7 36.3 47.2 58.3
Recent history of cancer (<5 years) 0.432 0.194 1.54 (1.05t0 2.25 gn+ 39_9 51 n 520
Chronic heart failure 0.408 0.166 1.50 (1.09 to 2.08
Acid-related disorders 0.382 0.118 1.47 (1.16 t0 1.85
Diabetes mellitus 0.323 0.129 1.38(1.07 10 1.78 Women - predicted probabili‘ly ["/0)
Intercept —6.448 0.386 =
Qverall predictive power: AUC (95% CI): 0.893 (0.880 o 0.907); sensitivity: 85.8% and specificity: 80.3%. Age Morb|d'ty Ievel
Age, sex and comorbidities from table 1 were entered into the model. 2 3 4+
<40
40-49
Table 3 Simplified multivariable logistic regression model based on predictors selected by a backwal 50-59
Regression 60—69
Predictors SE OR (95%Cl) 70_79 8-5 12.7 264
Sex 80-89 14.8 21.3 29.8 39.9
Women Reference category
Men 0.744 0.112 2.10 (1.69 to 2.62) gu+ 24'0 33'1 43'5 54’8
Age (years)
e [0% " 10% 20% 30% 40% 50% 60% 70% 0% 90% [400%
40-49 1.215 0.464 3.37 (1.36 0 8.37)
50.59 2459 0.414 11.69 (5.20 to 26.30) Figure 1 Covid_ogram —predicted probability of severe course of COVID-19 for men and women —visualisation of simplified
60-69 3.388 0.398 2959 (13.56 10 64.59) multivariable logistic regression model (for more details, see table 3).
70-78 4.082 0.397 59.27 (27.22 to 129.05) <0.001
80-89 4.700 0.399 109.93 (50.31 to 240.20) <0.001
20+ 5.302 0.427 200.66 (86.84 to 463.63) <0.001
Morbidity level” . Ve v
1-point increase 0.448 0.049 1.56 (1.42 to 1.72) <0.001 Zd rOJ : U Z | S C R :
Intercept —6.453 0.386 <0.001

Overall predictive power: AUC (95% Cl): 0.893 (0.879 to 0.907); sensitivity: 85.8% and specificity: 80.3%.

*One point for sach comorbidity: chronic kidney disease, chronic obstructive pulmonary disease, reent history of cancer (<5 years), chronic
heart failure, acid-related disorders and diabetes mellitus (maximum of 4 paints per person; additional points were not considered due to a
low prevalence in our cohart).
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Strategickym cilem je dobudovat informacni zazemi plné elektronizovaného

a automatizovaného narodniho systému surveillance infekcnich onemocnéni

s C o P E L I s I Strengthening the Capacity and Capability

of National Public Health Information Systems

Narodni systém

vcashého varovani

WWW.Nzip.cz/scope-is

/SARI [é O N
4““ h “e\N Q

\GPs, paediatricians,

Data collection and integration of daia_sou rces, feedback to reporting units

[ s B
Hospitals .
Reporting

Registers and central
ata repositories

API

Qutpatient API
specialistsreport =

ARI| and other o “

inféqtions B .
\ k API B

\
La borato>|‘e\s' e
report autorﬁa{ed

results of
laboratorytests | § /

for infectious \\\ = =7
diseases OBJECTIVE1 7~

EU strfu—ctUFés TESSY reporting

Regions, cities,
municipalities (during
pandemics, emergency et.)

Monitoring, Predictions,
Measures, Training

~szu

UZIS

I L . Public
health

Components of
Czech Integrated
Emergency System

N\

authoritity




Centralni evidence dat v reZimu ,,real time*

Centralni evidence ockovani

Dispecink intenzivni pécCe
Hlaseni o poétech Real-time denni

onemocnéni (ARI/ILI a dal$i) ‘ Early-warning - nemocniéni surveillance
t (SARI a dalsi infekce)

ISIN Real-time denni laboratorni ARI
f surveillance /

ISIN
ARI ISIN ARI Modul klinika
Spektrum infekci dle ciselniku Spektrum infekci dle éiselniku Spektrum infekci dle éiselniku
PL PLDD
PZS PZS- _ PZS-
PZS
Pocty hlasené pres API Davkami, HL-7 API / Davkami, HL-7

Rocni validace: NR-HZS Meésicni validace: NR-HOSP

Nezavislé kontrolni (plosné) informacni systemy: Narodni zdravotnicky informacni systéem
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pro management
populacnich zdravotnich
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CENTRALNI EVIDENCE OCKOVANI
jako prvni plne digitalizovana komponenta systému
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Nova centralni evidence ockovani je ....

.. plné automatizovana

.. funkcni v realném case

.. plosné implementovana

.. urécena pro vsechna ockovani

.. Zpétné kontrolovatelna proti NZIS

Systém naplnuje koncepci elektronizace zdravotnictvi dle zakona
325/2021 Sb. a odpovida zasadam digitalné privétivé legislativy.

-




Plosna implementace probéhla rychle a bez problému

= MINIMALIZOVANY sber dat zahajen 31.12.2024
1.1.2023 Pfipojeni e

= Aktualné obsahuje databaze > 8 milionu  Poskytovatele |
zaznamu o ockovani

= Sber dat probiha kontinualné od data
zahajeni. Probiha priprava na sjednoceni Zapsané
zadavani vSech typu oCkovani (COVID) davky
= Zjednodus$eni prace dodavatelu IS a |ékafum snom
= Dokonceni na konci roku 2024

Implementace dominantné stoji na automatizovaném hlaseni
primo z KIS poskytovatell, idealné s podporou ctecek




Celkové pocty davek ockovani zadané ruznymi typy poskytovatelti 2023-2024 *

Zdroj dat: ISIN, 1.1.2023-31.12.2024

Pocet ockovani Déti Dospéli Celkem
22263 3347913 3370176 N 5%
3078804 27491 3106295 N 1%
Samostatna ordinace |ékare specialisty 25 641 56 691 82 332 I 11%
Poskytovatel amb. sluzeb (do 5 oborl) 17 038 99 212 116 250 B 15%
Poskytovatel amb. sluzeb (nad 5 obor(i) 57 097 116 087 173 184 W 2,3%
Zdravotnické stfedisko 13 898 77 973 91 871 B 12%
Nemocnice (mimo fakultni) 37514 108 461 145 975 B 1,9%
Ostatni ambulantni zarizeni 15 751 180 715 196 466 W 26%
Fakultni nemocnice 14 538 111 465 126 003 B 17%
Ostatni 15610 132831 148 441 W 2,0%
Celkem 3298 154 4 258 839 7 556 993
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Celkové pocty ockovani v ¢ase: srovnani NRHZS (vsechny ZP) a ISIN

Zdroj dat: ISIN 2023 - 2024, NRHZS - 1.1.2023 - 31.3.2024, pouze data SZP + VZP
Ockovani pro Tuberkoldza, Hexavakcina, Hexavakcina preoockovani, 5 let, Hexavakcina preoockovani, 10 let, Tetanus, MMR, Meningokok
B, Meningokok ACWY, Pneumokok, HPV, Chripka, Haemophilus influenzae typ b, Encefalitida, Hepatitida A, Hepatitida B, Vzteklina.

ISIN vs. NRHZS:
180 000
Zpétna kontrola dat proti zaznamim
160 000 zdravotnich pojistoven doklada témeér
140 000 == |SIN (SZP + VZP) 100% uplnost centralni evidence oCkovani.
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Priklad funkénosti CEO: vakcinace proti HPV

Hrazené ockovani ve veku 11 — 15 let zapocalo ihned po zac¢atku roku 2024
a pocet takto ockovanych divek a chlapcu v pribéhu roku 2024 narustal.

Tyden 1/2024 Tyden 42/2024 Tyden 49/2024
Vék Vék
- 11 23 (1,9 %) 11 314 (13,8 %) 11 311 (15,9 %)
vz 12 46 (3,7 %) 12 284 (12,5 %) 12 303 (15,5 %)
= 13 928 (75,3 %) 13 1401 (61,5 %) 13 1103 (56,2 %)
o 14 235 (19,1 %) 14 280 (12,3 %) 14 244 (12,4 %)
Vék Vék
a 11 13 (1,5 %) 11 180 (10,6 %) 11 230 (15,2 %)
S 12 19 (2,1 %) 12 179 (10,6 %) 12 189 (12,5 %)
.5 13 698 (78,4 %) 13 1084 (64 %) 13 877 (57,8 %)

14 160 (18,0 %) 14 251 (14,8 %) 14 220 (14,5 %)




ani ockovani proti chripce

sledov

Priklad funkcnosti CEO

Zdroj: NRHZS 2010-2024, ISIN 2025 (mésice od 9 2023); ockovani identifikovdno pomoci diagnézy Z25.1 a ATC kédu JO7BB

Dominantni pocet ockovanych je na podzim daného roku

Aktualizovano dne 4. 2. 2025
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Proockovanost pacientu pro sezény 2023 — 2025 proti chripce:
vékové kategorie

Zdroj: NRHZS 2010-2024, ISIN 2025 (mésice od 9 2023); ockovani identifikovano pomoci diagndzy Z25.1 a ATC kédu JO7BB

Obdobi 09/2023 - 09/2024 Obdobi 09/2024 - 01/2025
Podil vakcinovanych pacientt vzhledem k Podil vakcinovanych pacientl vzhledem k
§ populaci (%) populaci (%)
vék 0% 10% 20% 30% 40% 0% 10% 20% 30% 40%
<18 0,6%
19-39
40-64
65— 74
75-84 29,1% 27,6%
285 33,2% 31,0%
TDRAVI2030 Pro vypocet proockovanosti sezény 2024-2025 byla pouzita demografie roku 2023
ns v O 23 NSTERSTVO ZDRAVOTNICTVI CESKA VAKCINOLOGICKA
Aktualni data o proockovanosti éeské populace: oékovani hrazené z v.z.p. =zl p .CZ UZls Kol cesce repueicr 0 SPOLECNGSILCES.JEP




Novy portal Centralni evidence ockovani
https://www.nzip.cz/kategorie/261-centralni-evidence-ockovani
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Centralni evidence oékovani CR

e Uvodniinformace
* Koncepce

CESKA VAKCINOLOGICKA
SPOLECNOST CLS JEP

Centralni evidence oékovéni v CR Oteviena data

o
\

Analytické studie

Vakcinaéni zpravodajstvi: COVID-19

* Standardni roenky
* Populaéni reporty

Chlibek R., Cabrnochova H., Prymula R., Jarko
zdravotnicky informaéni portal [online]. Prah

WWw.nzip.cz/ceo.

* Metodika otevirani
dat, oteviena data
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Datové souhrny
Pfipravené reporty

Datové souhrny

Vakcinaéni zpravodajstvi: cm«/
°

ky 1., Komenda M., Klimes D., Kubat 1., Blaha M., Dusek L. Cenglni evidence oékovani v CR. Narodni
inisterstvo zdravotnictvi CR a Ustav zdravotnickych informaci a

Specifické analytické
studie a vystupy

tistiky CR, 2023. Dostupné z: https://

Specifické analytické
studie a vystupy
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Novy informacni system
pro management
populacnich zdravotnich
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Populacni data o vyskytu ARI/ILI
a dalsich infekcnich nemoci
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Akutni respiracni onemocnéni ARI/ILI: datova struktura

Poskytovatel
e ICO
o PCZ
e ICP

Hlaseni ARI/ILI

o Cislo pacienta (resortni ID pacienta)

e Datum narozeni (validacni kontrola
pro resortni ID)

e Datum vysetreni (datum)

e Diagndza ARI / ILI (Ciselnik)

Ukazka

Koéd Nazev
JOO Akutni zanét nosohltanu [nasopharyngitis acuta] (prosté nachlazeni)
J02 Akutni zanét hltanu [pharyngitis acuta]
J02.0 Streptokokovy zanét hltanu
J02.8 Akutni zanét hltanu zplUsobeny jinymi ur€enymi organismy
J02.9 Akutni zanét hltanu NS
J03 Akutni tonsilitida
J03.0 Streptokokova tonsilitida
J03.8 Akutni tonsilitida zpUsobend jinymi organismy
J03.9 Akutni tonsilitida NS
J04 Akutni zanét hrtanu a prudusnice [laryngitis et tracheitis acuta]
J04.0 Akutni zanét hrtanu
J04.1 Akutni zanét pradusnice
104.2 Akutni zanét hrtanu i pradusnice
JO5 Akutni obstrukéni zanét hrtanu (krup) a hrtanové priklopky
J05.0 Akutni obstrukéni zanét hrtanu (krup)
J05.1 Akutni epiglotitida
JO6 Akutni infekce hornich dych.cest na vice mistech a neur¢.lokalizaci
J06.0 Akutni zanét hltanu i hrtanu — laryngopharyngitis acuta
J06.8 Jiné akutni infekce hornich dychacich cest na vice mistech
J06.9 Akutni infekce hornich dychacich cest NS
JO9 Chripka zpUsobena identif. zoondzami nebo pandemickych chripkovym virem
J10.0 Chtipka se zdnétem plic, jiny sezénni chfipkovy virus identifikovan
J10.1 Chtipka s jinymi projevy na dychacim Ustroji, sezénni chripkovy virus identifikovan
J10.8 Chtipka s jinymi projevy, sezonni chiipkovy virus identifikovan
J11 Chfipka, virus neidentifikovan
J11.0 Chtipka se zanétem plic, virus neidentifikovan
J11.1 Chfipka s jinymi projevy na dychacim Ustroji, virus neidentifikovan
J11.8 Chtipka s jinymi projevy, virus neidentifikovan
112 Virovy zanét plic (pneumonie) nezafazeny jinde




Infekcni onemocneéni v primarni péci

Pacient

Resortni ID pacienta (povinné)

Datum narozeni (povinné, validac¢ni kontrola pro resortni ID)
Aktudlni bydlisté (nepovinné)

Udaje o zaméstnavateli a povolani (nepovinné)

Udaje o izolaci (nepovinné)

Kontakt (nepovinné)

0O 0O O O O O

Infekéni onemocnéni

o Datum vysetreni

o Diagnéza, zplGsob stanoveni (Ciselnik diagndz infekénich onemocnéni — 8
definovanych diagnéz) - povinné

o Podezfeni/ potvrzeny pripad (default je podezieni, které bude hlaseno vidy
automaticky) — (povinné)

o Datum 1. pfiznakl (nepovinné, do budoucna i v souvislosti se zavadéni
elektronické laboratorni zadanky je nezbytné zvazit povinnost u vybranych
Dg., kde je tento udaj podstatny)

o Poznamka (nepovinné)

Kéd Nazev dle MKN-10

A02.0 Salmonelova enteritis

A04.5 Enteritida, pGvodce: Campylobacter
A37 Davivy kasel [pertussis]

BO1 Plané nestovice [varicella]

B02 Pasovy opar [herpes zoster]

BO5 Spalnicky

B15 Akutni hepatitida A

B26 Priusnice [parotitis epidemica]

B86 Svrab [scabies]




Plosna implementace probéhla rychle a bez problému

= MINIMALIZOVANY sbér dat zahajen
16.10.2024

= Aktualne obsahuje databaze 2,3 milionu Pfipojeni
zaznamu o vysetrenich poskytovatelé

= Do systému hlasi 6 311 unikatnich ICP

= Ztoho 5 738 PL a PLDD
= 1530 PLDD
= 4208 PL Zapsané

= Naopak do systému dle nasmlouvanych odbornosti vysetfeni > 306 620
z NRHZS nehlasi 1 400 PL a PLDD oo

= 381 PLDD
= 1019PL

16.02.2025

V4

Implementace dominantneé stoji na automatizovaném hlaseni
primo z KIS poskytovatelu



Akutni respiracni onemocnéni ARI/ILI: prvni obdrZzena data

- K 10.3.2025 pilotniho provozu obdrzeno 2 306 620 pripadu s identifikovanym ARI/ILI

- Za dobu pilotniho provozu se do hlaseni zapojilo 6 311 poskytovatelt (ICP)

- Nejéastsji nahlasené diagnézy: 0 200000 400000 600000

Celkem: N =2 306 620

800000 1000000

J069 (Akutni infekce hornich dychacich cest NS), 826 373 pripadt  1%°

J209 (Akutni bronchitida NS), 218 631 pfipadu 1209 218631

J029 (Akutni zanét hltanu NS), 189 399 pripadu 1029 189 399

JOO0 (Akutni zanét nosohltanu [nasopharyngitis acuta] J00 186 540

(prosté nachlazeni), 186 540 pfipadu

J039 140 757

J039 (Akutni tonsilitida NS), 140 757 pripadu

224 580

J10, J11 (chfipka), 224 580 pripadu
520 340

826373



Akutni respiracni onemocnéni ARI/ILI: prvni obdrZzena data

- HIaseni dle vékovych skupin: 10.3.2025

350000
300 000
250 000

200 000
+—

>

oce

a
150 000
100 000

50 000

Vékova 9

kategorie

Populace dle CSU

Celkem: N hlaseni =2 306 620
N osob =1 571 448

B Pocet hlaseni

I Pocet osob
S s 9
n &N ¥
> oo VS
B e
0-4 5-9 10-14 | 15-19| 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49 | 50-54 | 55-59 | 60-64 | 65-69 | 70-74 | 75-79 | 80-84 | 85-89 | 90-94 | 95+
551 455|588 814|600 911|575 911|511 404|559 361|708 377|743 093|813 623|944 041|766 402|686 566|603 760|646 054|613 078|486 183|277 391|135 417| 55 154 | 11 047




- Pocéty zaznamu pro jednotlivé osoby k 10.3.2025

Procento osob se

tem zaznamu v

v

’

ym po¢

Procento osob s urcit

ARI/ILI

Ve

Zzaznamemyv

ARI/ILI z celkového poctu osob s jakymkoliv
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Stav ockovani z centralni evidence ockovani k prvnimu zaznamu chripky v ARI/ILI.

Ockovan proti chfipce je clovék v okamziku podani alespon jedné davky v aktudlni sezoné (od 1.9.2024)
Chtipka je definovdna MKN-10 kédy —J10 a J11

® Ockovani

Ockované a neockované osoby Ockované a neockované polymorbidni
s chripkou dle véku osoby dle DCCI* s chfipkou
12 000
10 000
— 19,7% - 1993
=
SN
= 8 000
<
>
8 6000
k=
)-E
(]
o

4000 | BEOECPERED B Neockovani
25.7% - 1026

Pocet osob se zaznamem

24,8% - 684

2 000
74,3% - 2 963 28,7% - 214 75,2% - 2 077 28,0% - 236
0 71,3% - 531
65+ let 75+ let 85+ let 65+ let DCCI 3+ 65+ let DCCI 5+
Ockovani 521 140 280 027 63 486 166 969 53 834 Populace dle €SU rozdélend dle stavu
ockovani proti chfipce v sezéné
Neockovani 1703 184 685 165 138 132 451 431 150 347 2024/2025

*Index DCCI zahrnuje bodové hodnoceni vyskytu vybranych zavaznych onemocnéni, jako jsou infarkt myokardu, srde¢ni selhani, cévni onemocnéni, demence, chronické
plicni onemocnéni, diabetes mellitus a dalsi.
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