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Acute Coronary Syndromes

e [ he acute coronary syndromes (ACS) contain all three
clinical types of events (heart attack, unstable coronary
heart disease, some cases of cardiac death) and are
one of the most frequent diagnoses of ischemie. heart
disease.

eCredible epidemiological data on the incidence of ACS
of all types in Poland is unavailable, but the estimate
Is 250 000 cases per year.



Aims

The design and implementation of prototype
telecardiological system in Mazovia District.

Imporovement of cooperation among
cardiological centers.

Rationalization of the specialized clinical resources
and access to unified digital archives.

Reduction of time from symptomes to intervention
(possible reduction of mortality).
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o Electronic Health Record (accesible via Internet)
o Relational data base MySQL

o Expert System for risk assessment




Electronic Health Record (accesible via Internet)

- EKG przy przyjeciu
- EKG w trakcie leczania
- EKG przy wypisie

Diagnostyka
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Electronic form 1

AFADEMIA MEDYCZNA - Microsoft Internet Explorer
Flik.  Edycja Widok  Ulubione  Marzedzia  Pomoc

|
J@_#@ﬁ' @ 3 | B & = 3
J
|

Wizteoz [alef i Zatrzymaj  Oddwiez Start "W'yszukai Ulubione  Histaria FPoczta  Diukuj Edytuj  Duyzkugja

Adres http: A flacalhogt am kistonie_chorobyszezegoly. php?id_hist_chor=7 j @F’rzeidz’
tacza @ Bezpkatna uskuga pocztowa Hotmail @ Dostosy) Facza @ Windows

AKADEMIA MEDYCZHA | ELEKTRONICZHA HISTORIA CHOROBY 19.07 2004 &

Janusz Sierdzinski Szpital Banacha | Whlogu

O0SRODKI MEDYCZHNE
E przegladsj
B dodaj nowey ofrodek

ODDZIALY MEDYCZHE
E przeglada)
[ dodaj novey ocdelzist

REJESTRACJA PACJENTA
B wyszukivearks
E nowy pacient

ZGEOSZENIA

E przeglada)

E nowy pacjent

E przyjecie pacjents
® historie chordk

PAC.JENCI

przeglada

preyjecie pacjenta
histarie chordb
rozpoznanie wstepne
rozpoznanie ostateczne
hadanie podmictowe
badanie przedmictowe
eky prey provieciu
hiomarkery
zastosovane leczenia
przebieg hospitalizac
eky w trakcie leczenis
leki przy weypizie

eky prey wypisie
wypis pacients
zatgozniki

il

LEKARZ RODZINNY

Dane demograficzne:

Pacjert

Miejzce zamieszkanis
Adres

Data urodzenis

Mr. PESEL

Phec

Stan cywvilney
Wivksrtatcenie
Telefan

Osoba kontaktows

Marodowy Fundusz Zdrovwia

Palak Tadeusz
Warszavea

ul. Dalna 22
1974-04-12
13311453532
Mezczyzng
bawealer
Wipisze
1313133
Kowalska Edyta
Coolziat Mazowieck

Oérodek Medyczny:

QErodek Medyczny
Migjscomaic

Adres

Kod pocziowy
Telefon

Oldzist Medyczny
Telefan

Mumer hiztorii choroky
Data przyviecia
Przyjecie

Szpital Banacha
Warszavea

ul. Banacha 1a
02-079

Kardiologis

I3

2004-01 19 05:05:00
Ostry dyzur




Electronic form 2

THE MEDICAL UNNERSITY OF WARSAW EPR 146.04.20023
Wolski Zhigniew | Logout

DIAGNOSIS AT ADMISSION
Patient:
EPR number:
Please mark primary and secondary reason for hospitalization
Ischemic heart disease:
1 W ST-elevation acute coronary Syndrome
[T Mon- ST-elevation acute coronary syndrome

[T Stable angina
Chronic Heart failure:
[T Pulrmonary edema

Decompensated heart failure
Arrhythmia:

Cardiac arrest

YVentricular tachycardia

Yerntricular fibrillation

Paroxysmal atrial fibrillation

 Chronic atrial fibrillation

Supraventricular tachycardia

Second degree atric-wentricular block
Cormplete heart hlock

Sinus node dysfunction
mMorgani-Adams-Stokes Syndrome

Add




Database

o Client-sever architecture with 3 layers:

1. Client — Internet Explorer min. ver. 5.5.x

2. Middleware — PHP WWW Serv
3. Database server - MySQL (Apache)



Expert system (ES) for risk stratification

Input data

BNP

SIMPLE

TIMI

GRACE

ZWOLLE

Voting

System

Output

highy risk
or low: risk



ES consultation — final step

A ES in ACS - Microsoft Internet Explorer, E@@
;'f

. Pl Edycja  ‘Widok  Ulubiorne  Marzedzia  Pomoc
o

o \ﬂ \ELI .;J- / ) wpyszikai ”V; Ulubicne w‘rﬂultimedia 5-“*

---= TIMI Risk Score: 6

Killip class ?
IT class

---== High Risk patient
---= Early invasive treatment indicated

Is it possible to perform coronary angiography ?
Yes

Does patient agree to invasive treatment 7?2
Yes

---= Coronary angiography and GP ITb/IIIa blocker indicated

= BEnd of consultation

Ej Gotowe F I O ¢ Mdj komputer




BNP levels add additional prognostic
information to risk scores in STEMI patients
treated with PCI

Mortality % [1BNP<=334 pg/ml E BNP>334 pg/ml

SIMPLE

High
Risk by scores




ROC curves for risk scores and BNP in
prediction of 30-day mortality
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ES — data input

E= System ekspertowy - Cardio_net : Formularz

Flred: [meiczuzna s
v Denova £2tng [ Denova dtyg -2_mies | [ spocEynkiowa [ D pozawatowa  Czas balu [h]: | )
| MNZK przedszp. [ pMl [ pPTCA [ pCABG [ pldar [ NT v Palenie [ Cukrzyca

[ Dwslipid [ POCHPAAstma [ NYHA LAY [ Ch. nacz. obwodawych

tozlwoic transpotu do pracowni hemodenamiki w przeciagu 30-120 min (" Mie £ Tak

HFi:l B0 RRA: | 100 | a Ryt |zat|:|k|:n.-'-.l_l,l w

O sbuchown: |I:urak / przypodstavnic ¥ Miarowodc: |rniar|:|w_l,l w  [Czestoic: | &0

4

|- [ [
v ASAPR [ ASAIP Lai| T

s IW Waga Ii?ﬂ ur%i$3. u:u%nTiz'. uie?ne in?e patolog. 2

llo#e odprowadzer
z obrizeniem ST-T

LI avF| W B = Mooy [ oyT
 AVE AN T AF

[ LEBE [ RBEE
Trl: | 50  EMP: | 361 . — — - LA ~ LEY

F.reatynina: | 0,85
Tk NSTEMI.-’LIF-W| TIkI STEMI: | 3 SIMPLE: [ 3.96 GRACE: | 153 E'-.-'JEILLEl 3

[ Przeciwwzkazania do lekdw

[ Przewlekte leczenie przeciwkrzeplive

[ Przeciwwzkazania do fibrynalizy W14 i)




ES — results and explanation module

Ryzvko 1 Ryzvko 2 Monitorowanie

YWiczesna strategia
" Mizkie

& ‘Wysokie

™+ Nigkie
" Srednie
T winsokie

T Mie ™ Tak

IJ kazdego
pacjenta z 02w

Pacjent ze STEMI wyzakiego mzyk.a [14)

* Pilna reperfuzja - PCI

" Pilna reperfuzja - Fibronoliza

BMP » 334 pa/ml; ™ “Wezesne postepowanie inwazyine

™ wiczesne postepowanie zachowawcze

[TIMI STEMI]<4

Kolejne
oznaczenie
troponiny

02w z uniesieniem odcinka 5T, nie ma
potrzeby dla dalzzej oceny vzka

& Ne T Tak

ASA

* Mie ¢ Tak

Heparyna

™ Mg & Tak

Facjent atrzumat 454 od
FR lub na IF;

Klopidogrel
 Me  Tak

Brak wskazan do
zaztozowania u pacintdw ze
STEMI przed PCI;

GP libfllla

* Mie  Tak

Mie ma wskazan przed
angioplaztyk.a

I wazzptzkich pacjentdw z
02w 1)

LBA
T Mie ™ Tak

ACE i

" Mg * Tak

Tlen

T Mie ™ Tak

I wezntzkich bez
przecivzkazarn (| 4], w
preypadku nawrtou balu lub
tachpkardi iv. [IB);

Rekord: |E |71 |I][E z 216

I wszystkich ze STEMI [ 1la
al;

Statyna

" Nie & Tak

IJ kazdego pacineta ze
STEMI

Furosemid

& Mie 7 Tak

WWiczesne wdioZenie
zhatyr w 02w w
przypadku braku
przecivzkazan

L. pfcukrzycowe

& Mg T
-~

..
inzuling

Brak wskazan do
utpnowego stosowania;

NTG

® pie O Tak

Mie ma wzkazan do
utynowego stosowania,
ewentualnie doraznie .1




Inter-rater agreement between real physician and
developed ES Indication for pharmacotherapy

Aspirin
Physician
ES Yes No Sum
Yes 57 2 59
No 6 84 90
Sum 63 86
K 0,889
K< 0,2 poor

0,21 — 0,4 fair

0,41 — 0,6 moderate
0,61 — 0,8 good
0,81 — 1,0 very good

ACE inhibitor

Physician

Yes No Sum

123 8 131

3 15 18
126 23
0,690

Beta-
adrenolitics
Physician
Yes (\[o] Sum
102 2 104

15 C10) 45

117 32

0,705



~ Risk stratification in STEMI by different
\stTat\egies
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Cardio.net - results

EHR has been created for over 100 patients from SP
CSK AM Hospital (reference center) and for.a few
patients from regional centers remotely. This confirmed
functioning of the system and verified applied
solutions.



Promises

e 2 main elements of the system: EHR and database
are functioning properly.

e The project of presented telecardiological system
supports e-health strategy for Poland for 2004-2006
and the National Program of Health.

e Both initiatives mention the fight against coronary
diseases as one of their strategic aims.



Pitfalls

Ambulance network is a crucial factor in improvement
of health care of the ACS patients and also its
integration with regional and reference centers

Better cooperation of ambulances with the regional
and refrence centers is required (organizational
pitfall)

The ambulances require new equipment for ECG data
transmission over mobile phones

Internet connection in regional centers is a problem.
The staff needs training in EHR and database
operation



