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A case of young patient after protracted cardiopulmonary resuscitation due to acute myocardial infarction as a first manifestation
of ischemic heart disease. After successful resuscitation, primary coronary intervention of the infarct-related artery and management
of subsequence hospitalisation patient was dismissed in good condition.
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Uvod

Prvni vyznamnéjsi snahy o uplatnéni princi-
pU ,korondrnich jednotek” v ramci pfednemoc-
niéni péce Ize najit v Belfastu v Severnim Irsku
v roce 1966. Pouziti mobilniho tymu lékaf a se-
stra ukazalo, Ze i pacienti s mimonemocnicni za-
stavou ob&hu mohou byt Uspé3né resuscitovani.
Po publikovani zkusenost! v Lancetu v roce 1968
pak za¢al byt tento pfistup uplatfiovan v 8irdf pra-
i, zejména v USA, kde ale byl preferovan model
nelékaiti - paramediku (1). Co se tyce etiologie
srdecnich zastav pak v Evropé je cca 80% kar-
didlnich, na druhém misté plicni etiologie 4,3 %
a cévni mozkové piihody 2,2%. Externi pficiny
predstavuji 9% - z toho traumata 30%, asfyxie
cca 20%, intoxikace 9%, sebevrazdy 09 atd. U mi
monemocni¢nich srdecnich zstav je pomérné
komplikované shromdaZdit srovnatelné data pro
absenci dostate¢ného mnozstvi objektivnich
Gdajdi (2), vime jen, ze incidence stoupé s vékem
a je vyrazné vy3si u muzl. Obvykle se udavaji ¢is-
la okolo 50-60/100000 obyvatel/rok. Jiné studie
2 USA udava celkovou incidenci priimérné 1000
srde¢nich zéstav za den (3) a to nejcasteji jako
komplikace akutniho infarktu myokardu. Zéstava
v piitomnosti svédki se odehraje v 35-55%, ale
KPR je svedky provadéna pouze v 15-40%, nej-
Castéji dochazi k srdecni zastavé doma 56 % (4).
Alarmujicim z8stava, Ze i pres pokroky v mana-
gementu pacientl se srdecni zéstavou v terénu
a zlepdujici se organizaci profesionalni pfedne-

mocni¢ni péce, zUstava Uspésné dlouhodobé
preziti KPR mezi 4-9% (4).

Kazuistika

Prezentovéan je piipad 43letého dosud
zcela zdravého pacienta. ZZS aktivovana tis-
fiovym volanim manzelky pacienta pro nahle
vzniklé bezvédomi bez jakychkoli prodrom.
Bezprostfedné zahajena laickd KPR manzelkou,
po 7 minutach - po piijezdu posadky RLP -
pokracovano v rozsifené resuscitaci. Vstupnim
Zjisténym rytmem byla asystolie, pacient intu-
bovén, podéno celkem 12mg adrenalinu, 4mg
atropinu, 300 mg amiodaronu i.v, v prabéhu
resuscitace opakované fibrilace komor, pro kte-
ré celkem 20x defibrilovan, nepiima srdecni
masaz trvala celkem 60 minut. Bezprostfedné
po obnoveni G¢inného krevniho obéhu pacient
chlazen podanim studenych roztokl krystaloidi.
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Na EKG pfi sinusovém rytmu patrny obraz STEMI
predni stény, pacient transportovan na koronarni
JIP, pfi urgentni koronarografii zjistén vysoky
uzéver RIA a nasledné provedena uspéina dPCl
s implantaci stentu do RIA. V dalsim pribéhu
rozvoj kardiogenniho $oku, pfechodné intraor-
taIni balonkové kontrapulzace. Postupné se stav
stabilizuje, 11. den po pijeti odpojen od venti-
latoru, pretrvava mirna dezorientace, 20. den
po piijeti propustén do ambulantni péce. Pfi
ambulantni kontrole tii mésice po hospitalizaci
na EKG obraz jizvy anteroextenzivnim infarktu
myokartdu, tomu odpovidajici rozséhlé porucha
kinetiky v oblasti pfedni stény na echokardio-
grafii s celkovou EF levé komory 25%. Pacient
je v dobé kontroly ve velmi dobré fyzické i psy-
chické kondici - opét pracuje jako feditel firmy,
bez jakéhokoliv rezidua po strance eventuelni
poresuscitacni encefalopatie.




Obrdzek 2. Koronarografie - vysoky uzavér RIA pfed odstupem septélni
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Diskuze

Prezentovana kazuistika se snazi poukazat
na 1o, Ze existuji situace, kdy i protrahovana
resuscitace dospélého pacienta pfi srdecni za-
stavé vzniklé doma, mGze byt Uspésna nejen
co do obnoveni vlastniho Ucinného obéhu,
ale i co se tykd funkce CNS. Z dostupnych pra-
ci se jako zasadni pro outcome pacientd jevi
predevsim provadéni KPR svédky zastavy tj.
je zahajen co nejdfive od zastavy obéhu (sa-
ma o sobé zvysuje preZiti pacientl o 30-75%
a na druhou stranu kazdé minuta bez KPR sni-
2uje preZiti 0 10-15%), ¢asna defibrilace, pouziti
hypotermie (5) a také spravna technika prové-
déni srde¢ni masaze - tj. s minimem prestavek
na dychani ¢i analyzu srde¢niho rytmu (6). Tak
jak je uvedeno v Gvodu - pro jednoznacné
doporuceni, u kterych dospélych pacientl
s netraumatickou mimonemocnicni zastavou
srdeéni ma smys! protrahované resuscitace,
nenf dostupny dostate¢ny pocet srovnatelnych
Udajt. Je ale prokadzano (2, 3), ze velmi dobrou
perspektivu stran dlouhodobého preziti maji
pacienti stiedniho véku, u nichz vznikla srdecni
zastava v souvislosti s akutnim infarktem myo-
kardu, majf dobrou ejekeni frakci levé komory,
nemaji jiné zndmky srde¢niho selhavani ¢i ana-
mnézu pfedchoziho infarktu myokardu - coz
byl i nd3 piipad
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Abstract

Background

The purpose of this study was to compare long-term outcomes of primary transport (PT)
and secondary transport (ST) in patients with STEMI.

Method

We assigned consecutive 869 patients referred for STEMI during a 2-year period (2008-
2009). The primary endpoint was to compare long-term outcomes and mortality of PT to a

http://onlinelibrary.wiley.com/doi/10.1111/joic.12419/abstract?campaign=woletoc 8.12.2017
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catheterization laboratory and ST from regional hospitals to a catheterization laboratory.
~ Six hundred seventy-seven patients (77.9%) were enrolled for the final evaluation, 192
(22.1%) having been excluded.

Results

The median DBT was 34 + 15.92 min for PT patients (n = 354) and 100 + 28.82 min for ST
patients (n =323) (P < 0.005). One-month mortality was 3.95% in the PT group versus 9.46%
in the ST group (P =0.002). One-year mortality in the PT was 7.35% and 20.51% in the ST
group (P <0.005). Eight-year mortality was in the PS 26.8% versus 32.6% in the ST group (P
=0.035). Left ventricular ejection fraction (LVEF) was 45 + 12.14% versus 45+ 12.48% (P =
0.21); creatine kinase (CK) was 22.78 + 78.69 ukat/L versus 23.21 + 82.61 ukat/L, (P=0.58);
and length of hospitalization was 4.98 + 4.61 days in the PT group versus 5.25 + 5.86 days
in the ST group (P =0.22). The air transport was used in the PT group (RR 0.85, 95% CI
0.63-1.09); and ST group (RR 1.17, 95% C1 0.91-1.40); P =0.22). Time distribution of cardiac
arrest median for PT 1432 days (n = 25) versus ST 266 (n=31) P=0.24.

Conclusion
The mortality benefits of PT to a PCl capable hospital persist throughout an 8-year follow-

up.
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Background: In ST-segment elevation myocardial infarction (STEMI), rapid
revascularization is of paramount importance and direct transport to PCI
capable centre is recommended. In real life, many patients are transported to
nearest medical facility to confirm diagnosis or to start a treatment. Long-term
follow up data comparing both approaches are scarce.
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_ Purpose: To compare long-term outcomes of primary transport (PT) and
secondary transport (ST) in patients with STEMI.

Methods: All consecutive STEMI patients referred to single PCI capable centre
during the period 2008—-2009 were enrolled in the study. Patients transported
directly to catheterization laboratory after the first medical contact were
enrolled in PT group. Any other way of transport was considered as ST. The way
of transport was left on indicating physician. Mortality data were gathered from
Czech National Population Registry.

Results: 323 (48.1%) patients were enrolled in PT group, 348 (51.9%) patients in
ST group. During follow-up 198 (29.6%) patients died. Mean follow-up of
surviving patients was 7.86 (6.84—8.85) years. While difference in 7-days
mortality was insignificant (5.5% vs. 6.5%; p=NS), follow-up mortality was
lower in PT group (26.8% vs. 32.6%; p=0.03). Peak levels of creatine kinase MB
isoform (3.38+3.34 vs. 4.2x4.7 pkat/l; p=NS) and left ventricle ejection fraction
(43.7+13.7 Vs. 45.2412.2%; p=NS) did not differ significantly.
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Conclusion: Mortality benefits of primary transport to PCI capable hospital
persist in eight-year follow-up, therefore primary transport should be the
preferred method of transportation of patients with STEMIL.
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Primarni versus sekundarni transport
u pacienti s akutnim infarktem myokardu
s elevacemi Gseku ST (STEMI), ¢asy a mortality
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Struéné shrnuti: Cilem nasi studie bylo ukézat, do jaké miry piimy transport pacientt se STEMI z terénu do katetriza¢ni laboratore
ovliviiuje zkraceni ¢asu do provedeni reperfuze pomoci p-PCl a jaky ma vliv na jejich mortalitu. Prestoze se v poslednich letech zasadné
zménil management pacient(i se STEMI v pfednemocni¢ni pé¢i, stale nezanedbatelné ¢ast pacienti je transportovana do krajskych ne-
mocnic a teprve poté na katetrizacni laboratof. Studie je publikovana az nyni kvili osmiletému sledovani mortality dotyénych pacientti.
Cil prace: Cas dvete-balon (DBT) ovliviiuje mortalitu a morbiditu pacientd s akutnim infarktem myokardu s elevacemi Useku ST
(STEMI). PfestoZe existuji jednoznacna doporuceni piimého transportu pacient( k primarni PCl, zistava nezanedbatelna ¢ast
pacient(, ktefi kon¢i primarné v regionélnich nemocnicich a teprve poté sekundarné na katetriza¢nim sale. Tato studie hodnotila,
do jaké miry primarni a sekundarni transport ovliviiuji DBT a mortality.

Metoda a soubor: Prospektivni sledovani DBT a mortality béhem dvou let 2008 a 2009 u 869 konsekutivnich pfijatych pacient(i
s diagnézou STEMI do kardiocentra fakultni nemocnice v Hradci Kralové a transportovanych bud primarné nebo sekundarné
zdravotnickou zachrannou sluzbou (ZZS) a lé¢enych p-PCl s reperfuzi do 12 hodin od prvnich bolesti na hrudi. V nasf praci pod
nézvem DBT jsme sledovali ¢as od dvefi prvni nemocnice ¢ ambulance, ve které byl pacient oeten a stanovena diagnéza STEMI,
az do reperfuze na katerizacnim séle, to znamena, Ze u primérnich transporti byl sledovan ¢as od dveti fakultni nemocnice Hradec
Krdlové az do reperfuze balonem na kateteriza¢nim séle, u sekundarnich transportt pak ¢as od dvefi regionalnich nemocnic az
do reperfuze balonem na kateteriza¢nim sale fakultni nemocnice. PGvodné bylo do 3etfeni zafazeno podle ptedem stanoveného
protokolu konsekutivné 869 pacientti se STEMI. Z pivodniho souboru bylo vyfazeno 192 (22,09 %) pacientti z finalniho hodnoceni.
Do finélni analyzy bylo tedy zahrnuto 677 pacienti ve véku 20 az 96 let, priimérny vék byl 64,04 roku, smérodatna odchylka 16,16
let. Z toho 475 muz, tj. 70,16 %, a 202 Zen, tj. 29,84 %. U 354 pacient(i (52,29 %) byl realizovan primérni transport piimo z terénu
na katetrizacni sél a u 323 pacientui (47,71 %) sekundérni transport z regionalnich nemocnic.

Vysledky: Median DBT byl 34 minut (95 % m.s. medianu <33; 36>, distribu¢ni rozpéti <20; 115>) u primarniho transportu a 100
minut (95% m.s. medianu <95; 106>, distribu¢ni rozpéti <35; 160>) pro transport sekundarni. Mési¢ni mortalita byla 3,95% pro
primarni transport a 9,46 % pro transport sekundarni (statisticky vyznamny rozdil na hladiné vyznamnosti p = 0,002). Ro¢ni morta-
lita byla 7,35 % pro transport primérni a 20,51 % pro sekundérni (statisticky vyznamny rozdil na hladiné vyznamnosti p < 0,00005.
Zavér: PHimy transport pacientl se STEMI na katetriza¢ni sal vyznamné zkracuje dobu reperfuze a tim ztetelné snizuje mortalitu
téchto pacientd.

Kli¢ova slova: STEMI, primérni perkutanni koronarni intervence (p-PCl), ¢asy a mortality.

Primary versus secondary transport in patients with acute ST-segment elevation myocardial infarction,
times and mortality rates

Brief summary: The aim of our study was to show to what extent direct transport of patients with ST-segment elevation myocar-
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dial infarction (STEMI) from the field to a catheterization laboratory affects shortening of the time-to-reperfusion with primary PC
and what effect it has on their mortality. Although the management of patients with STEMI in prehospital care has dramatically
changed in the recent years, still a non-negligible proportion of patients are transported to regional hospitals and only afterwards
to a catheterization laboratory.

Objectives: The door-to-balloon time (DBT) affects the mortality and morbidity in patients with acute STEMI. Although there are
clear recommendations on direct transport of patients for primary PCl, there still remains a non-negligible proportion of patients
who are taken primarily to regional hospitals and only then, secondarily, to a catheterization theatre. This study aimed to evaluate
to what extent primary and secondary transport affect DBT and mortality.

Method and study group: We performed a prospective follow-up of DBT and mortality during the years 2008 and 2009 in 869
consecutive inpatients with the diagnosis of STEMI admitted to the Heart Centre of the Hradec Kralové Teaching Hospital and
transported either primarily or secondarily by emergency medical services and treated with p-PCl with reperfusion within 12
hours of the initial chest pain complaint. Our study assessed the time from the door of the referring centre, where a patient was
managed and the diagnosis of STEMI was made, to reperfusion at the receiving centre, which implies that, for primary transport,
the time from the door of the Hradec Kralové Teaching Hospital to balloon reperfusion at the catheterization theatre was assessed,
and, in the case of secondary transport, it was the transfer time from the door of a regional hospital to balloon reperfusion at
the catheterization theatre of the teaching hospital. Originally, 869 consecutive patients with STEMI were included in the study
in accordance with a pre-established protocol. However, 192 (22.09%) patients from the original cohort were excluded from the
final evaluation. Thus, the final analysis included 677 patients aged 20 to 96 years; the mean age was 64.04 years, with a standard
deviation of 16.16 years. There were 475 men, i.e. 70.16%, and 202 women, i.e. 29.84%. In 354 patients (52.29%) primary transport
from the field directly to the catheterization theatre was provided and 323 patients (47.71%) had secondary transport from re-
gional hospitals.

Results: The median DBT was 34 minutes (95% median confidence limits <33;36>, distribution range <20;115>) for primary trans-
portand 100 minutes (95% median confidence limits <95;106>, distribution range <35;160>) for secondary transport. One-month
mortality was 3.95% for primary transport and 9.46% for secondary transport (a statistically significant difference at a level of
significance of p = 0.002). One-year mortality was 7.35% for primary transport and 20.51% for secondary transport (a statistically
significant difference at a level of significance of p < 0.00005).

Conclusion: Direct transport of patients with STEMI to a catheterization theatre significantly shortens the time-to-reperfusion
and thus markedly reduces the mortality rates in these patients.

Key words: STEMI, primary percutaneous coronary intervention (p-PCl), times and mortality.

Uvod Tab. 1. Zdkladn/ klinickd data o pacientech studie

Z&sadni Uloha ¢ast v 1é¢bé pacient s akut-

nim infarktem myokardu s elevacemi Useku

ST (STEMI) je dostate¢né zndméd a obsaZena C
v doporucenych postupech Americké kardio- | Diabetes mellitus D7 161 62 19,2 02909
logické spole¢nosti a Evropské kardiologické | Hypertenze 166 469 156 483 07147
spole¢nosti (1, 2). Pacienti se STEMI jsou indi- Dys\i?ide!wwe bd 1o & i 0340
Prodélany infarkt myokardu 28 79. bG8 0,1905
fekenlitransnontiplpiofansaidianiozy” e e e 9 25 T A 02773
do kardiocenter schopnych provadét primarni  [predchozi perkut. koronr. angioplastika 27 76 307 |93 04370 |
koronérnfintervence v rezimu 7/24,a ne do nej- Prodéland cévni mozkova pfthoda 9 2.5 f6s 50 =290 0,0966 |
blizsf nemocnice. Sekundérni transport z takové Ischemicka choroba dolnich koncetin &) 25 1550|2510 0,0966
nemochice misto primamiho je zatizen vyzsim | Aktivni kurak 132 373 0 | 29 00091 **
rizikem komplikaci a niz3f 3ancf na optimalnf SIOERUIER e 158 = 24 SOOURE

Oznateni statisticky vyznamnych rozdild: ** - p < 1%; *** - p < 1%o
efekt lé¢by. V pfednemocniéni fazi zahrnujici - - . o

néstup piiznak( az k volani zdravotnické z&-  Tab. 2. Lokalizace STEMI u 869 zafazenych pacientii

chranné sluzby je hlavnim faktorem ovliviiujicim

¢as informovanost a vzdélant laické vefejnos- oo e TS e e 735 82 7
ti, faze po prvnim lékaiském kontaktu (FMC) Pledhfstana 157 130 %0 377
aZ do pfijmu do kardiocentra je pak ovlivnéna Laterdlni 7 15 1 3
predevsim mistni organizaci pfednemocni¢ni | Blok levého Tawarova raménka 10 12 9 31
péce v daném regionu a fungujici spolupraci | Celkem 354 323 192 869
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Tab. 3. Piitiny vyfazeni 192 pacientt z findIniho
hodnocenf

Difuzni koronarni postizent, 66 76
neprovedena PCl

Koronéarni angiografie bez 25 29
vyznamného postiZeni

Sponténni koronarni direkce 3 03
Pozdni reperfuze 54 6,2
(po vice nez 12 hodinéch)

Smrt béhem PCI 5 06
NeUspésnd PCI 14 16
Perikarditida 4 05
Tako-tsubo kardiomyopatie 2 0.2
Disekce hrudni aorty 1 01

Celkovy pocet 192 | 221

s kardiocentrem. Trvani hospitaliza¢nf faze od
pijmu pacienta do nemocnice az do otevieni
zavfené korondrnitepny DBT je pak zcela logicky
vyznamné ovlivnéno mistem, kam je pacient
pfijiman, tedy do periferni nemocnice, ¢i na
katetriza¢nf laboratofe. Vzhledem k prokézané
vyznamné souvislosti mezi DBT a $anci na Uspés-
nou lé¢bu je velkd snaha minimalizovat jakékoliv
prodlevy (3,4, 5,6,7). Cllem studie bylo posoudit,
do jaké miry transport pacientd se STEMI do
nemocnic neprovadgjicich pPCl nebo predavani
do kardiocentra jinou cestou nez pfimo na ka-
tetriza¢ni sél ovliviiuje DBT a mortalitu pacientd.

Pacienti a metoda
Kralovéhradecky kraj mé okolo 600 000
obyvatel a pro intervencni lé¢bu korondrnich
syndrom( vyuzivé sluzby Kardiocentra Fakultnf
nemocnice v Hradci Krélové (FN HK), které fun-
guje v rezimu nepfetrZitého provozu 24 hodin
denné, 7 dni v tydnu a 365 dni v roce. Od roku
2007 je v kraji ve spolupréci zdravotnické zachran-
né sluzby Kralovéhradeckého kraje, Kardiocentra
a perifernich nemocnic zaveden systém pfimého
sméfovani STEMI pacientl na katetriza¢ni sal,
pficemz posadky ZZS vyuzivaji moznosti odeslani
EKG telemetricky z mista zdsahu do katetriza¢ni
laboratofe a nélez i sméfovani mohou pfimo kon-
zultovat s lékafem Kardiocentra. Do hodnocenf
byli zatazeni vylu¢né konsekutivné pacienti se
STEMI, ktet méli byt lé¢eni p-PCl v Kardiocentru
FN HK's piedpokladem reperfuze do 12 hodin od
prvnich bolest na hrudi béhem dvou let 2008
a2009. Pacienty jsme rozd@lili do dvou skupin.
V prvni skupiné byli ti, ktefi byli pfimo transpor-
tovani ZZS z domova na katetriza¢ni sal (primarni
transport), ve druhé skupiné pacientd byli sekun-
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darné transportovani, tedy pacienti z regiondlnich
nemocnic, viichni teprve nasledng prevezeni na
katetriza¢nf sél (sekundémi transport). U pacientd
jsme analyzovali DBT, mortality a pticiny prodlev.
Studie byla schvalena etickou komisi Fakultni
nemocnice Hradec Krélové a Lékaiské fakulty
v Hradci Krdlové, Univerzity Karlovy v Praze.
Zékladni klinické Udaje o viech pacientech,
vetné casovych intervald, byly zaznamena-
vény do standardizovaného protokolu. Udaje
o mortalité byly ziskany z Ustavu zdravotnickych
informaci a statistiky CR (UZIS). Normalita dat
byla ovétena testem Kolmogorova-Smirnova.

Vysledky
Zakladni klinicka data

Celkem bylo v katetriza¢nf laboratofi FN HK
bé&hem dvou let (2008-2009) odetfeno 2170

pacientl se STEMI a non STEMI, do pfedem
standardizovaného protokolu bylo béhem
téch dvou let zafazeno 869 konsekutivnich
pacientd s diagnézou STEMI, ktefi méli pfed-
poklad, Ze u nich bude reperfuze na katetri-
za¢nim sdle do 12 hodin od prvnich bolesti na
hrudi. Z 869 pacientl do findni analyzy bylo
zafazeno 677 pacientd ve véku 37 az 96 let,
primeérny vék byl 64 + 16 let, z toho 475 (70,16
%) muzl a 202 (29,84 %) Zen. U 354 pacientd
(52,29 %) byl realizovan primérni transport na
katetriza¢ni sél a u 323 (47,71 %) pak sekun-
darni transport z regionalnich nemocnic. 192
(22,09 %) pacientd bylo vyfazeno z findlniho
hodnocen.

Morbidity a rizikové faktory obou skupin
ukazuje tabulka 1, lokalizace STEMI u viech
zafazenych pacientd podle EKG ukazuje ta-
bulka 2.




Cas dvefe-balon

Medién DBT byl 34 minut (95 % m.s. <33;
36>, distribucni rozpéti <20; 115>) u primarniho
transportu a 100 minut (95 % m.s. <95;106>, dis-
tribuéni rozpéti <35160>) pro transport sekun-
darni. Mediany byly porovnany Mannovym-
Whittneyovym testem proti jednostranné alterna-
tivé A: (Mel < Me2) a statisticky vyznamny rozdil
byl potvrzen na hladiné vyznamnosti p < 0,00005

Mortality

Mésienf mortalita byla 3,95 % pro priméarn(
transport a 9,46 % pro transport sekundarni (sta-
tisticky vyznamny rozdil na hladiné vyznamnosti
p = 0,002, viz graf 1). Ro&ni mortalita byla 7,35 %
pro transport primarni a 20,51 % pro sekundarni
(statisticky vyznamny rozdil na hladiné vyznam-
nosti p < 0,00005, viz graf 2). V obou pfipadech
byly testovany Z-testem shody dvou relativnich
podilti proti jednostranné alternativé.

Pacienti vylouceni z findIni analyzy
Celkem bylo pfijato 869 pacientt se STEMI na
katetriza¢ni sal Kardiocentra FN HK, z toho celkem
192 (tj. 22,09 %) pacient( bylo vyfazeno z findini
analyzy z dtivodl uvedenych v tabulce 3.

Diskuze
Reperfuzni terapie primamf koronarni angi-
oplastikou je uzndvanou standardnf 1ébou u paci-
entl se STEMI. Predpokladem pro Usp&snou realizaci
strategie této lécby je, krome zkusenych intervenc-
nich kardiologi provadgjicich primdrni perkutanni
angioplastiku, také dobfe propracovany systém
prednemocni¢nf péce o pacienty se STEMI s pfimym
transportem z terénu do katetriza¢nf laboratore.
Existuje stale vice dilkaz(, Ze zpozdéniv reper-
fuzi ischemického myokardu zvy3uje Umrtnost (8).
Pfesto se nadale vedou spory, jakd je vyznamnost
DBT vzhledem k ¢asu piiznaky-balon v predikci
Usp&3ného priib&hu [é¢by a viivu na mortalitu.
Podle pokynil Evropské kardiologické spo-
le¢nosti (ESC) jsou ¢tyfi klicové body dileZité pro
spravné posouzen( tasovych intervall u pacien-
0 s akutni fazi STEMI (1):
B zatdtek symptom(,
B prvnflékarsky kontakt (FMC),
™ diagnoza STEMI,
® reperfuze.

V ptipadé reperfuzni terapie pomoci p-PCl
by mél byt interval od FMC a2 k reperfuzi mensf

nez 90 minut a u velkych prednich infarktt myo-

kardu dokonce méng& nez 60 minut (1).

V PCl centrech by mél byt DBT men3i nez

60 minut, pti¢emz DBT je definovan jako doba

mezi pfichodem pacienta do nemocnice a pri-

chodem drétu pro otevieni korondrn arterie.

Z pohledu pacienta je nejddleZit&j3im interval

celkové ischemické doby od nastupu pfizna-

ki k ,poskytnutf reperfuzni terapie” (8). V této
praci uvedené pokyny vyZaduji také (pokud
mozno) vynechat veskera zdrzeni v non-PCl
nemochnicich, na pohotovostech (ED) nebo jed-
notku intenzivni péce (JIP). Nicméng, doposud
neexistuji vétsi mortalitnf prospektivni studie
podporujici toto tvrzent. Navic, nékolik studif,
registrt a analyz ukazalo, Zze dodrzovéni téchto
pokyn( je v praxi stéle problematické a prostor
pro zlep3eni tedy z{stava.

Pacienty se STEMI Ize transportovat k p-PCl
do centra nékolika cestami:

B Diagndza STEMI v pfednemocni¢ni fazi
pracovniky ZZS a nasleduje transport do
kardiocentra pifmo na katetriza¢nf sal.

W Pres korondrni jednotku PCl nemocnice.

B Pacienti pfichazejf na pfijmovou ambulanci
PCl nebo non-PCl nemocnice a nasleduje
transport do PCl center.

B Pacientijsou transportovani z non-PCl cen-
ter do PCl center ze standardnfho oddélent
v jiné nemochnici (8).

Z analyzy dat, kterd jsme ziskali, vyplyva,
e predavani pacientd se STEMI do nemocnic
neschopnych provadét PCl nebo na korondrni
jednotku kardiocentra schopného PClve srovnani
s primdrnim transportem do katetriza¢ni labo-
ratofe vede k velmi vyznamnému prodlouZenf
¢asu do otevienf infarktové tepny. Toto zpozdé-
nf vyznamné negativné ovlivnilo jednomeési¢ni
i rodni mortalitu. Prekvapivé k vyznamnému pro-
dlouzeni DBT dochézelo u pacientti se STEMI
iv pffpadé pfjmu na JIP kardiocentra. Divodem
byla predeviim pozdni aktivace katetrizatniho
tymu, tedy aZ po pfijezdu pacienta na lzko JIP,
v nékolika malo pipadech byly obsazeny oba ka-
tetrizacni saly. Nejeast&jsim divodem transportu
pacientt se STEMI do non-PCl nemocnic je pak
nedostate¢nd zkusenost personélu zdravotnické
zachranné sluzby v hodnocent nélezd s ne zcela
typickym EKG obrazem. Nespravné hodnocent
obtfZf pacientem pak vede k pfichodu pacien-
0 pfimo na ambulance nemocnic. Do skupiny
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sekunddrnich transportt byli zafazeni pacienti,
ktef byli pfedani na emergency nebo koronarnf
JIP z dvodu, Ze uz byli sekundarné transporto-
vania nesplnili pfedanf pfimo na katetriza¢ni sal.
Bylo jich malo (jen 21 pacientd, tj. 3,1 %) na to, aby
znich byla utvofena samostatnd skupina.

B&hem prvniho tydne je mortalita prakticky to-
t0Znd pro oba typy transportd, protoZe prinos ¢asné
revaskularizace u priméarniho transportu je vyvazen
lepsi obéhovou stabilizaci a vyloucenim nekardial-
nich pacientt ve skupiné sekundarnich transport.
Mezi prvnim tydnem a prvnim rokem je nizsf mor-
talita u primdrnich transportd zplsobena nizdim
vyskytem zdvazného srde¢niho selhdni a pravdé-
podobné i nahlé smrti. Divody vyfazeni nékterych
pacientt jsou uvedeny v tabulce 3. Jen zminime, Ze
52 pacientl (598 %) mélo Usp&iné PCl, ale reper-
fuze byla az po dvanécté hodiné. Nelspésna PCl
byla u 14 pacientl (1,61 %) z divodu technickych
a anatomickych anomalit. V hodnoceni klinickych
dat obou skupin nebyl statisticky vyznamny rozdil.
Podobna studie jako nase je zalozena na ¢asech
(13). Autofi Wang s kolektivem pfitom vychézeli
z&asu pichodu pacienta do ambulance perifer-
nich nemocnic a délky ¢asového zpoZdéni, nez
byl poslan do katetriza¢ni laboratofe. Pacienti, kteff
melizpozdénf 30 minut a vice, mélii vy33f mortalitu.

PFimy transport pacientd se STEMI a jeho viiv
na DBT byl analyzovdn v nékolika studifch. Jiny
vstup do systému nez cestou ZZS popisuje napfi-
klad Fujii se svymi spolupracovniky (9). Ti uvadeji,
Ze priblizné 35 % pacientl se STEMI nepouzilo
ZZS. Povédomi a znalosti ve spole¢nosti, jakoz
imezi zdravotniky, jak sniZit celkovy ischemicky
Cas STEMI, jsou zésadni (9). Dorsch a kol. v jiné
studii (10) Zjistili, Ze pfimym transportem pacient
na PCl se vyrazné snizila DBT (58 versus 105 minut,
pfi p < 0,001) a pfi pouZiti telefonu pacientem
do ¢asu balonu (105 versus 143 minut, p < 0,001).
Cilovych 90 minut pro DBT bylo dosazeno u 94
% piimych prijeti ve srovnani s pouze 29 % paci-
entd z uvedenych pohotovosti (10). Tyto vysledky
odpovidaji nasim zjisténim s medianem DBT 34
minut pro pacienty primamé sméfované do ka-
tetrizacni laboratore ve srovnani's medidnem 100
minut pro sekundarni transport.

Hagiwara etal. (11) porovnavali Udaje z data-
bazi v anglickém, Svédském, dénském a norském
jazyce. Dle jejich zjisténf kazdou hodinu prodleni
od FMC do reperfuze u infarktt myokardu s ST

elevaci (STEMI) dochézi k narlstu rizika smrti
a srde¢niho selhdni o 10 %.
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Casovy interval od vzniku pfiznakil do na-

. fouk;\un’ balonu, DBT a mortalita u pacientd lé-
genych primarni PCl byla analyzovana jiz v roce
2000 v préci Cannona a kolektivu (5). Median DBT
byl 116 minut. Mortalita se vyznamné [iila (oyla
vy 041 %) u pacientt s DBT deléim nez 2 hodiny.
V pribéhu ¢asu dochdzf k vyznamnému snizenf
DBT zavedenim lepsf organizace STEMI. Krumholz
a spolupracovnici (12) analyzovali zmény v DBT od
roku 2005 do roku 2010 a ukézali, ze DBT klesl z me-
didnu 96 minut v roce 2005 k medidnu 64 minut
v roce 2010. Co se tyka dat mortalitnich, tak Hudson
a spolupracovnici (14) ukazali, e DBT je pevné
spojen s 90denni mortalitou pro STEMI, delsi DBT
byl vyznamné spojen s horéi 90denni mortalitou
(03,2%,04,0%,046%,a0 53 %)V piipadé zpoz-
dénf (< 60 minut, 60 az 90 minut, 90 az 120 minut
a = 120 minut, vée v uvedeném poradf), viechny
rozdfly byly statisticky vyznamné na hladiné vy-
znamnosti p < 0,0001). Francouzsky registr Resca
zahrnul 512 po sobé jdoucich pacient( se STEMI
1éenych lékatemn v pfednemocnicni fézi nebo ED
(15). FMC byl prostiednictvim pfednemocni¢ni
neodkladné péce pro 80 % pacientt, 97 % ziskalo
reperfuzni lé¢bu a 98% bylo pfijato na JIP kardio-
logie s katetriza¢ni laboratofi. Mira nemocni¢ni
Gmrtnosti byla 5%. Pokyny byly dodrzeny u 41 %
pacient( na reperfuze strategii, 47 % pro pfidatnou
terapii a 23 % pro obé strany. V 52% pipadu ékaf
v pfednemocni¢ni fazi podcenili zpozdéni mezi
FMC a pfijetim na JIP. Leleu et al. (8) pouZili vysledky
pilotniho testovani narodniho programu kvality
pacientt se STEMI v 64 nemocnicich ve Francil.
Porovnali hodnoty zpoZdéni pro riizné cesty v po-
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Abstract

OBJECTIVES: This study sought to compare radial and femoral approaches in patients
presenting with ST-segment elevation myocardial infarction (STEMI) and undergoing
primary percutaneous coronary intervention (PCI) by high-volume operators experienced
in both access sites.

BACKGROUND: The exact clinical benefit of the radial compared to the femoral
approach remains controversial.

METHODS: STEMI-RADIAL (ST Elevation Myocardial Infarction treated by RADIAL or
femoral approach) was a randomized, multicenter trial. A total of 707 patients referred for
STEMI <12 h of symptom onset were randomized in 4 high-volume radial centers. The
primary endpoint was the cumulative incidence of major bleeding and vascular access
site complications at 30 days. The rate of net adverse clinical events (NACE) was
defined as a composite of death, myocardial infarction, stroke, and major
bleeding/vascular complications. Access site crossover, contrast volume, duration of
intensive care stay, and death at 6 months were secondary endpoints.

RESULTS: The primary endpoint occurred in 1.4% of the radial group (n = 348) and
7.2% of the femoral group (n = 359; p = 0.0001). The NACE rate was 4.6% versus 11.0%
(p = 0.0028), respectively. Crossover from radial to femoral approach was 3.7%.
Intensive care stay (2.5 + 1.7 days vs. 3.0 + 2.9 days, p = 0.0038) as well as contrast
utilization (170 £ 71 ml vs. 182 + 60 ml, p = 0.01) were significantly reduced in the radial
group. Mortality in the radial and femoral groups was 2.3% versus 3.1% (p = 0.64) at 30
days and 2.3% versus 3.6% (p = 0.31) at 6 months, respectively.

CONCLUSIONS: In patients with STEMI undergoing primary PCI by operators
experienced in both access sites, the radial approach was associated with significantly
lower incidence of major bleeding and access site complications and superior net clinical

https://www.ncbi.nlm.nih.gov/pubmed/24211309 8712.2017
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benefit. These findings support the use of the radial approach in primary PCI as first
choice after proper training. (Trial Comparing Radial and Femoral Approach in Primary
Percutaneous Coronary Intervention [PCI] [STEMI-RADIAL]; NCT01136187).

Copyright © 2014 American College of Cardiology Foundation. Published by Elsevier Inc. All rights
reserved.

KEYWORDS: ST-segment elevation myocardial infarction; coronary intervention; radial approach
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STEMI a direkt PCI - spoluprdce kardiocentra
FN HK a ZZS KHK

Abdulwasya Al Mawiri', Jan Vojacek*

17dravotnické zachranna sluzba kralovéhradeckého kraje, Hradec Krélové
*Kardioangiologicka klinika FN a LF UK Hradec Krélové

Léeba akutniho infarktu myokardu s ST
elevacemi (STEMI) prosla v poslednich dvou
dekadach vyraznym vyvojem, ktery vyznamné
Zlepsil prognézu nemocnych. Pfima perkutanni
koronarni intervence (d-PCI) se stala metodou
volby u nemocnych se STEMI.

Ceska kardiologicka spole¢nost patfila k prv-
nim na svété, kdyz prosadila zavedent rutinni-
ho pouzivani d-PCl k 16¢bé pacientl se STEMI.
K podpote rozsifent této lé¢ebné metody pod-
statné prispély vysledky studie Prague 2 (1), kte-
r4 prokdzala bezpe<nost transportu pacientt
se STEMI na pracovisté schopné provést d-PCl.

Podle guidelines Evropské kardiologicke spo-
le¢nosti pro diagnostiku a lé¢bu pacientd s akut-
nim infarktem myokardu se ST elevacemi z roku
2012 (2) ztistava reperfuze pomoci dPCl meto-
dou volby za podminky, kdy je mozné tuto lé¢bu
poskytnout nejdéle do 120 minut od prvniho
zdravotnického kontaktu (maximalni zpozdéni).
Prvnim kontaktem se zdravotnickym personalem
(FMC - First Medical Contact) se rozumi moment,
kdy na zkladé anamnézy a provedeni EKG je
diagnéza STEMI potvrzena. Pochopitelné kratsi
doba do provedeni d-PCl piindsi lepsi vysled-
ky, a proto by méla byt tato metoda provedena
pokud mozno co nejdfive od FMC. U pacientt
s asnou manifestaci a s rozsahlou oblasti po-
stizeného myokardu (zejména predni stény) by
bylo nejlépe provedent d-PCl do 60 minut. Tyto
¢asy musf byt krat$, nez maximdlnf pfipustné
zpozdéni do provedeni d-PCl a jsou indikato-
rem kvality. V pfipadé, ze neni mozné dosahnout
provedeni d-PCl do 120 minut od potvrzeni dia-
gnézy pomoci EKG, mélo by podle guidelines
Evropské kardiologické spole¢nosti byt zvazeno
podani trombolyzy béhem 30 minut.

Organizace péce o pacienty se STEMI zejmé-
na v oblasti komprese ¢asti od vzniku piiznakil
do provedeni d-PCl nenf mysliteln bez tzké spolu-
préce kardiocenter a zdravotnickych zachrannych
sluzeb. Na strané zachrannych sluzeb je zcela za-
sadni v¢asna diagnostika a spravné rozhodnuti
0 sméfovani pacienta jiz na misté udalosti. Pfestoze
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interni dokumenty Zdravotnické zachranné sluzby
Krélovéhradeckého kraje upfednostiuji vyslani
|ékafské posadky k pacienttim s podezienim
na akutni koronarni syndrom, v déisledku obecné-
ho Ubytku lékafti na zéchrannych sluzbach (v ZZS
KHK pokles ze 14 Iékatskych posadek na aktudlnich
9na 550 tisic obyvatel) se rediné stavé, ze na misté
obtas zasahuje posddka pod vedenim nelékaf-
ského zdravotnického pracovnika. Od roku 2006
je samoziejmou skute¢nosti moznost provést
diagnostiku STEMI jakoukoliv posédkou ZZS KHK,
ato bud piimou diagnostikou na misté (Iékafské
posédky), nebo prostrednictvim telemediciny, kdy
je z&znam EKG odesilan ke konzultaci kardiologovi
piimo do kardiocentra. Tuto moznost povinné
vyuzivaji vsechny nelékatské posadky, ale také lé-
kafi v pfipad diagnostické nejistoty. Stejné jako
diagnostika, taki uréeni sméfovania inicidlnilécba
jsou feseny obdobné. Sméfovani a létbu urcuje
na misté udalosti v ptipadé lékatské posadky lé-
kaf samostatné (eventuélné po konzultaci). Pokud
zasahuje nelékaisky zdravotnicky pracovnik, pak
uréent cilového zdravotnického zafizeni podléha
konzultaci s lékafem kardiocentra. Lécba pacien-
10, u kterych nezasahuje Iékaf, se provadi formou
nepiimé ordinace podle zavazného stanoviska CLK
&.1/2002. Tim je zajisténo, Ze i pacient, u kterych
zrtznych diivodd nezasahuje ékaf, dostanou ade-
kvétni medikamentozni lé¢bu jiz na miste udalosti.

Vysledkem nastaveného systému je situace,
kdy pacienti, u kterych zasahuje vyjezdova sku-
pina bez lékafe, majf zcela identickou moznost
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na poskytnuti optimainf péce jako pacient, u kte-
rych zasahuje Iékat. To, Ze viechny, tedyi nelékaf-
ské posadky, jsou cviceny a schopny provadét
ALS, tak jak pozaduiji guidelines Evropské kar-
diologické spole¢nosti pro diagnostiku a lé¢bu
pacientd s akutnim infarktem myokardu s ST
elevacemi z roku 2012, je samozfejmosti.
Vyznam veasného spravného sméfovani
pacientti se STEMI a tim veasné zahdjent d-PCl
od prvniho zdravotnického kontaktu dokazu-
jiinase, jiz dfive publikované data z let 2008
a2009 (prezentovana na kongresu ESC 2013
v Amsterdamu). V této praci jsme sledovali mimo
jiné easy ,door" regionélnich nemocnic - ,to
balloon* (median 100 minut) a ¢asy ,door” FN
HK - ,baloon* (medi&n 32 minut). Byla sledo-
vana mortalita obou skupin, kde pacienti s pri-
mérnim transportem na katetriza¢ni sal pfimo
Z mista postizeni méli nizsf mortality, a to jak
mésieni (p = 0,002), tak i ro¢nf (p < 0,00005),
v porovnani s pacienty, kteff byli transportovani
do kardiocentra pfes spadové nemocnice.
Zaroven nade data nepodporuji obtasné
hlasy pro zavedeni trombolytické lécby v CR
v prednemocni¢ni pé¢i u STEMI. V roce 2008
a 2009 pacienti, kteff byli transportovani po-
sadkami ZZS KHK, byli pfedani do kardiocentra
FN HK nejpozddji vzdy do 120 minut. Pfestoze
vysledky z Krélovéhradeckého kraje se nedaji
jednoduge extrapolovat na celou CR, pakvzhle-
dem k tomu, Ze nade Uzemf zahrnuje vétsf ¢ast
Krkonos a Orlickych hor (tedy obtizné dopravné

votnického kontaktu az piedéani do kardiocentra FN HK

Graf 1. Casy od prvniho zdra
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obhospodafované regiony) a pocet vyjezdovych
skupin v ramci CR ve vztahu k poctu obyvatel
a rozloze kraje je primérny, da se pfedpokladat,
Ze redIna Cisla z jinych krajd by neméla byt vy-
razné (nasobné) jind.

Pramérny ¢as od FMC do pfedani pacienta
na katetrizacnim séle FN HK v Kralovéhradeckém
kraji v letech 2008 a 2009 byl 49,5 minut. Do 45
minut bylo pfedano 45 % pacient, do 60 minut
dalsich 34% (celkem 79%) pacientt a do 90 mi-
nut 18% (celkem 97 %) pacientd, a do 120 minut
posledni 3% pacient (celkem 100%) viz graf 1.

Obtizné by se prosazovala trombolyza
v PNP také pro organizacni komplikace s nedo-
statkem |ékaf(. Zastanci zavedeni trombolyzy ar-
gumentuji prospéchem pro nékolik mélo pacientt
vodlehlych lokalitdch. Problém je v tom, Ze odlehlé
lokality jsou predevaim zajistovany posadkami bez
Iékafli a redInd dostupnost lékafe k rozhodnutf
o podani trombolyzy je prévé v téchto odlehlych
lokalitéch diskutabilni. Je otazkou, jak redIné je vyu-
Ziti metody nepiimé ordinace u indikace ,trombo-
lyzy po telefonu’. Domnivam se, Ze ochota lékaft

ordinovat tuto lé¢bu na délku bude podstatné
nizi nebo nulova nez u ostatni lé¢by (antitrom-
botické, analgeticks apod).

Ve sledovaném obdobi se v nasem souboru
pacientd objevily dva pfipady, kdy byli do kardio-
centra pfivezeni pacienti po KPR s elevacemi ST
s pracovni diagndzou STEMI, a piesto méli nor-
malni koronarograficky nalez. Na CT byl v obou
pfipadech pfitomen subduréini hematom a pa-
cienti byli pfedani do péce neurochirurgt. Jeden
pacient s identickym obrazem STEMI mél disekci
aorty typu A.

Zaver

UdrZeni a dal3i zlepseni kvality péce o paci-
enty se STEMI je podminéné tizkou spolupraci
kardiocenter a zdravotnickych zachrannych slu-
zeb. Zakladnim cilem je komprese ¢asu od vzni-
ku pfiznak( do zprichodnéni infarktové tepny
cestou d-PCl. Aktualnim ukolem zachrannych
sluzeb v celé CR je zajistit stejnou péci u pacien-
tl, u kterych zasahuje Iékar a predevsim, u téch,
ke kterym se Iékaf z réznych divodd v predne-

mocni¢ni péci nedostane. Vyzaduije to organi-
za¢ni opatfeni a jasna pravidla. Potom tento cil
Ize efektivné a predevsim legainé zajstit. Prestoze
pouziti trombolytické lé¢by u STEMI je za uritych
podminek v pfednemocni¢ni péti mozné, z na-
Sich dat vyplyvd, Ze pfinos zaveden této metody
do PNP v CR je minimalné sporné.
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Abstract: In ST-elevation myocardial infarction (STEMI), the pre-hospital phase is the most critical and appropriate
treatment in a timely manner which is instrumental for mortality reduction. STEMI systems of care based on networks of
medical institutions connected by an efficient emergency medical service (EMS) are pivotal. The first steps are devoted to
minimizing patient’s delay in seeking care, quickly dispatching emergency personnel with equipped ambulance to be able to
make the diagnosis on scene, deliver initial drug and therapy and also transport the patient to the most appropriate (not
necessarily the closest) cardiac facility or hospital. Primary percutaneous coronary intervention (PCI) is a treatment of choice,
but thrombolysis followed by coronary angiography and possibly PCI are valid alternatives. Strong cooperations between
cardiologists and emergency medicine doctors are mandatory for optimal pre-hospital STEMI care. In this study, we
prospectively recorded door to balloon time (DBT) for consecutive patients with STEMI, treated by PCI. For six hundred and
seventy seven patients with mean 64 + 16 years, 475 (70%) males and 202 (30%) females were enrolled for the final analysis.
From this number, 354 (52.3%) patients had primary transport by emergency services (PT) and 323 (47.7%) secondary
transport (ST). Median of DBT was 34+15.9 mins for PT patients (n=354) and 100+28.8 mins for patients with ST (n=323)
(p<0.00005). One month mortality rate was 4% vs 9.5% (p=0.002) in the PT vs ST group, respectively. One-year mortality rate
in the PT and ST groups were 7.3% vs 20.5% (p<0.005), respectively. We found out that patients who were sent directly to a
PCI center had significantly shorter time for reperfusion and lower mortality.

Keywords: STEMI, Prehospital Treatment, Door to Balloon Time and Mortality

medical emergency services. On the side of the emergency
1. Introduction services, the early diagnosis and correct decision are crucial.
Since 2006, it is an obvious opportunity to make diagnosis
of STEMI by emergency medical service (EMS) crew in the
region of Hradec Kralove either by the direct diagnosis
(medical Crew) or via telemedicine where ECG is sent to a
consulting Cardiologist directly to the Cath- Lab. This option
is not only mandatory use of all non-medical crew but also for
doctors in the case of diagnostic uncertainty. The diagnostics
as well as determining direction of the initial treatment are
handled similarly. Direction and determining treatment on the
site of the event in case of medical crew pharmacists.
In real situations, many delays in both pre-hospital and
hospital phases of initial care for patients with STEMI may

The importance of time aspects in the treatment of patients
with ST segment elevation myocardial infarction (STEMI) is
stressed both in the American College of Cardiology and the
European Society of Cardiology guidelines [1, 2]. A primary
transport (PT) of a patient with STEMI directly into the
Cardiac Centers with feasibility of an immediate primary
percutaneous coronary intervention (PCI) and not to the
nearest hospital is reccommended [1, 2]. Organization of care
for patients with STEMI, especially with compression times
since the onset of symptoms to perform d-PCI is unthinkable
without closed cooperation between Cardiac Center and the
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take place. The pre-hospital phase comprises “symptom onset
— phone” time, which is affected mainly by public education,
and “phone — admission to a Cardiac Center” time, which is
mainly influenced by the organization network and the
quality of given pre-hospital emergency medical care system.
Hospital phase from admission to opening of the infarction-
related artery, reflected in the door-to-balloon time (DBT), is
mainly influenced by activities and organization of a Cardiac
Center. Because of the proved link between the DBT and
mortality of STEMI patients, an effort to minimize all in-
hospital delays is of a great importance [3-8].

The aims of our study were to assess to what extent the
primary admission of a STEMI patient to non-PCI centers or
PCI Center Coronary Care Unit (CCU) (secondary transport
— ST) prior to PCI, instead of the direct transport to the
catheterization laboratory (PT) which greatly influences the
DBT and affects mortality of patients with STEMI.

2. Patients and Methods

We have prospectively analyzed DBT and mortality of
patients with STEMI admitted from to the Cardiac Center of
the University Hospital in Hradec Kralove, Czech Republic,
both primarily transported from the point of first medical
contact (FMC) and secondarily from non-PCI centers. In
addition to DBT, we have also recorded the mode of patient’s
initial transfer (i.e. direct transport to the catheterization
laboratory, to non-PCI center first, or to PCI center CCU with
a subsequent transfer to the catheterization laboratory) and
the reasons for various delays in individual patients.

Inclusion criteria were: patients with STEMI which had
reperfusion (first dilatation by balloon or primo-stenting)
within 12 hours after first chest pain. Patients who did not
fulfill these criteria were excluded.

The total of 869 patients (age 20-96 years, mean 64 + 12.3
years, 618 i.e. 71.1% were men and 251, i.e. 28.9% women)
with the working diagnosis of STEMI were admitted to the
Cardiac Center.

3. Results

Basic clinical data of patients in the study as shown in
table (1) and localization of the STEMI in the original group
of 869 patients referred to the tertiary center also shown in
table (2).

From this basic cohort a total of 192 patients were not
enrolled for the final analysis, the reasons were shown in
Table (3). 677 patients, age 37-96 years, mean 64 16 years,
475 (70%) of them males and 202 (30%) females, were
enrolled for the final analysis. From this number, 354 (52.3%)
patients were primarily transported directly by medical
emergency services to the catheterization laboratory (PT) and
323 (47.7%) patients were transported to regional hospitals
or to the Coronary Care Unit of the Cardiac Center and only
then to the catheterization laboratory (ST).

The mortality data (Figure 1 and 2) were obtained from the
Institute of Health Information and Statistics of the Ministry

of the Health, Czech Republic and from the Czech National
Register of Cardiovascular Interventions which updates
regularly, information about the death of any subject in the
Registry.

Normality of data was verified by the Kolmogorov-
Smirnov test. Due to the non-normal distribution of the DBT,
we used the median as a position descriptor and the
interquartile range as a variability descriptor.

Table 1. Basic clinical data of patients in the study, DM=diabetes mellitus,
AMI=Acute Myocardial Infarction, CABG=Coronary Artery Bypass Graft,

PCI=Percutaneous Coronary Intervention, ~PT=primary  transport.
ST=secondary transport.
Risk factors PTn=354 STn=323

: n % n %
DM ey foli 6292
Hypertension 166 46.9 156 483
Dyslipidemia 68 192 9 245
Previous AMI 28 79 35 188
Previous CABG 9 25 13 40
Previous PCI ey 76 300 93
Previous Ischemic brain stroke 9 s e
Chronic Lower Limb Ischemia 9 350t e iy
Active smoker 132 373 90 279 .
Stop smoker 49 138 95 294

Table 2. Localization of the STEMI in the original group of 869 patients

referred to the tertiary center. LBBB=left bundle branch block.

Localization STEMI N
diaphragmatic wall 434 (49.9)
anterior wall 362 (41.7)
lateral wall 41(4.7)
LBBB 237
Total 869 (100)

Table 3. Reasons for not including patients to the long-term follow-up from
the original group of 869 patients referred to the tertiary center with the
diagnosis of STEMI. PCI=Percutaneous Coronary Intervention.

Clinical condition 0 (%)
acute bypass surgery ! g @1)
diffuse coronary artery dimﬁe, PCI not performed 66 (76)
coronary angiography without significant stenosis 25(2.9)
coronary artery spontaneous dissfe’ction; + 3(03)
late reperfusion . 54 (62)>12 hours.
death during PCI 5(0.6)
unsuccessful PCI 14(1.6)
Pericarditis 4(0.5)*1
hypertrophic cardiomyopathy 2(02)*2
dissection of the thoracic aorta 1(0.1)
TOTAL 192 (22.1)

*1: no STEMI in final diagnosis, *2: no STEMI in final diagnosis
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Figure 1. One-month mortality.
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Figure 2. One-year mortality.

4. Discussion

Reperfusion therapy by primary coronary angioplasty is
accepted standard of treatment for patients with STEMI
lasting less than 12 hours and under some circumstances also
for patients with symptoms lasting more than 12 hours.
Symptom onset-to-balloon time, but not DBT, is a main
predictor of mortality, particularly in non-low-risk patients
and in the absence of pre-procedural anterograde flow.
Furthermore, a symptom onset-to-balloon time more than 4
hours was identified as independent predictor of one-year
mortality [7].

Our study Compares DBT and short-term as well as one-
year mortality of direct transport of patients from the field to
catheterization laboratory with other routes to primary PCI
and shows that direct pattern not only significantly shortens
DBT but also results in significant decrease of one-month
and one-year mortality. We confirmed in our study low
mortality in patients with STEMI and with the short DBT.

Analysis the results showed that the transfer of patients with
STEMI to non-PCI centers or the PCl-hospital CCU — as
compared to the primary transport to the catheterization

laboratory — results in a very significant time prolongation
prior to opening the infarct-related artery, in median by more
than 1 hour. The delay of opening the infarct-related artery
significantly affected 1-month as well as 1-year mortality. One
of the possible delays in hospital phase results from coronary
care (or intensive care) unit stay prior to the PCI. The reason
for admission of patients with STEMI to the PCI-hospital CCU
was typically delay of the catheterization laboratory team
activation by the pre-hospital emergency medical service or
the inability to quickly release one of the catheterization
laboratories at the time of STEMI patient arrival.

The reason for transporting patients with STEMI to non-
PCI hospitals is most frequently, the lack of experience to
correctly evaluate ECG by attending physicians or
paramedics. Although the patients from the mountains and
remote parts of the regions were transported by helicopter,
the delay time in 32% of patients with STEMI in our group
was caused by members of the emergency services, where
despite all the instructions from the Cardiac Center some
patients with STEMI were transported to the nearest medical
facility or through the Emergency Department of University
Hospital in Hradec Kralove which contributed the inability of
doctors to correctly evaluate ECG and then they prefer
instead of sending ECG to Cardiac Center transported
through the ambulances where sometimes they did not make
ECG especially in r itated p that were transported
to the nearest hospital.

Another problem was in some cases were they only
dispatch rescuers without the physician and then the patients
with STEMI were taken to the nearest facility. For example,
four patients with chest pain were kept in place by a doctor
and considered the chest pain from the back.

This study shows that each EMS system should maintain a
standardized algorithm for evaluating and treating patients
with symptoms suggestive of myocardial ischemia that
should include acquisition of a 12-lead ECG and appropriate
communication of the ECG findings to the receiving hospital.

Each EMS system should maintain a standardized
reperfusion STEMI care pathway that designates primary
PCI as the preferred reperfusion strategy if initiated within 90
minutes of first medical contact or fibrinolytic therapy in
eligible patients when primary PCI within 90 minutes is not
possible. Prearranged EMS destination protocols for STEMI
patients should include:

a. Bypassing non-PCI hospitals/STEMI Referring Centers
and going directly to primary PCI hospitals/STEMI-
Receiving Centers for patients with anticipated short
transport interval (e.g. <30 minutes in urban/suburban
settings, so as to achieve primary PCI within 90 minutes).

b. Emergency transfer by EMS or other agencies to a
STEMI-Receiving Center of patients with STEMI who
transport themselves to a STEMI Referring Center.

c. Air transport if possible (or default to ground transport ) to
STEMI-Receiving Center or stabilization in STEMI Referring
Center for patients with anticipated long transport time and/or
either fibrinolytic ineligible and/or in cardiogenic shock.

d. Administration of fibrinolytic therapy prehospital or in a
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STEMI Referring Center for fibrinolytic eligible patients
with anticipated time to primary PCI exceeding 90 minutes

e. Emergency transfer to a STEMI-Receiving Center of
patients who develop STEMI while in hospital at STEMI
Referring Center (non-PCI hospital).

Direct transport of patients with STEMI and its influence
on DBT was analyzed in several studies.

Self-transportation  without EMS and inter-hospital
transportation are significant factors in causing prolongation
of the transport time. Fujii T with his coworkers [9] reported
that approximately 35% of STEMI patients did not use EMS
and 21% of patients were transported to non-PCI facilities
even though they called EMS. Awareness in the community
as well as among medical professionals to reduce total
ischemic time of STEMI is necessary; this involves educating
the general public and EMS crews [9].

Dorsch MF et al in another study found that directly
admitted patients had significantly reduced DBT (58 vs 105
minutes, p< 0.001) and call-to-balloon time (105 vs 143
minutes, p <0.001). The 90-minute target for DBT was
achieved in 94% of direct admissions compared to only 29%
of patients referred from the emergency room [10]. Their
data correspond to our study with DBT 34x15.9 minutes for
patients directly transferred to catheterization laboratory as
compared to 100+28.8 minutes for secondary transport.

5. Conclusion

We have found out that patients who were sent directly to a
PCI center had significantly shorter time to reperfusion and
lower mortality. Strong cooperation between cardiologists
and emergency medicine doctors is mandatory for optimal
pre-hospital STEMI care. The basic objective is the
compression of time since the inception symptoms in infarct
artery patency through direct PCI. The current task of rescue
services in the Czech Republic are to provide the same level
of care for patients which strikes the doctor and especially for
those to which the doctor for different reasons in the
prehospital get care. It requires organizational measures and
clear laid down rules to securely, effectively and legally
achieve the objectives. Not withstanding the use of
thrombolytic therapy for STEMI is a condition in the pre-
hospital care possible. The benefits and reasons of
introducing this method in pre-hospital phase in the Czech
Republic are undoubtedly at least questionable.

121

31

41

[51

[61

71

[8]

91

0'Gara PT, Kushner FG, Ascheim DD, Casey DE Jr, Chung
MK, de Lemos JA, Ettinger SM, Fang JC, Fesmire FM,
Franklin BA, Granger CB, Krumholz HM, Linderbaum JA,
Morrow DA, Newby LK, Ornato JP, Ou N, Radford MJ,
Tamis-Holland JE, Tommaso CL, Tracy CM, Woo YJ, Zhao
DX, Anderson JL, Jacobs AK, Halperin JL, Albert NM,
Brindis RG, Creager MA, DeMets D, Guyton RA, Hochman
JS, Kovacs RJ, Kushner FG, Ohman EM, Stevenson WG,
Yancy CW. 2013 ACCF/AHA guideline for the management
of ST elevation myocardial infarction: a report of the
American College of Cardiology Foundation/American Heart
Association Task Force on Practice Guidelines. J Am Coll
Cardiol. 2013; 61(4): €78-140.

Brodie BR, Stuckey TD, Wall TC, Kissling G, Hansen (91 5
Muncy DB, Weintraub RA, Kelly TA. Importance of time to
reperfusion for 30-day and late survival and recovery of left
ventricular function after primary angioplasty for acute
myocardial infarction. J Am Coll Cardiol. 1998; 32(5): 1312-
1319.

Brodie BR, Stone GW, Morice MC, Cox DA, Garcia E,
Mattos LA, Boura J, O'Neill WW, Stuckey TD, Milks S,
Lansky AJ, GrinesCL. Importance of time to reperfusion on
outcomes with primary coronary angioplasty for acute
myocardial infarction (results fromthe Stent Primary
Angioplasty in M, dial ion Trial). Am J Cardiol.
2001; 88(10): 1085-1090.

Cannon CP, Gibson CM, Lambrew CT, Shoultz DA, Levy D,
French WJ, Gore JM, Weaver WD, Rogers WJ, Tiefenbrunn
AJ. Relationship of symptom-onset-to-balloon time and door-
to-balloon time with mortality in patients undergoing
angioplasty for acute myocardial infarction. JAMA. 2000;
283(22): 2941-2947.

De Luca G, Suryapranata H, Zijlstra F, van 't Hof AW,
Hoorntje JC, Gosselink AT, Dambrink JH, de Boer MIJ;
ZWOLLE Myocardial ion Study. Symp 1

balloon time and mortality in patients with acute myocardial
infarcti ioplasty. ] Am Coll Cardiol.

d by primar

2003; 42(6): 991-997.

De Luca G, Suryapranata H, Ottervanger JP, Antman EM.
Time delay to treatment and mortality in primary angioplasty
for acute myocardial infarction: every minute of delay counts.
Circulation. 2004; 109(10): 1223-1225.

Leleu H, Capuano F, Ferrua M, Nitenberg G, Minvielle E,
Schiele F.  Symptom-t dleti in  ST-segment

i diali shor to a primary
coronaryinterventionfacility. Arch Cardiovase Dis. 2013;
106(3): 162-168.

Fujii T, Naoki MN, Suzuki T, Trii S, Murakami T, Nakano M,
Nakazawa G, Shinozaki N, Matsukage T, Ogata N,
Yoshimachi F, Ikari Y. Impact of transport pathways on the

References

[1] Steg PG, James SK, Atar D, Badano LP, Blomstrom-
Lundgvist C, Borger MA, Di Mario C, Dickstein K, Ducrocq
G, Fernandez-Aviles F, Gershlick AH, Giannuzzi P, Halvorsen
S, Huber K, Juni P, Kastrati A, Knuuti J, Lenzen MJ,
Mahaffey KW, Valgimigli M, van 't Hof A, Widimsky P,
Zahger D. ESC Guidelines for the management of acute
myocardial infarction in patients presenting with ST-segment
elevation. Eur Heart J. 2012; 33(20): 2569-619.

[101

time from symptom onset of ST- Segment elevation
myocardial infarction to Door of coronary intervention facility.
J Cardiol. 2014; 64(1): 11-18.

Dorsch MF, Greenwood JP, Priestley C, Somers K, Hague C,
Blaxill M, Wheatcroft SB, Mackintosh AF, McLenachan JM,
Blackman DJ. Direct ambulance admission to the cardiac
catheterization laboratory ~significantly reduces door-to-
balloon times in primary percutaneous coronary intervention.
Am Heart J. 2008; 155(6): 1054-1058.



Forensic Sci Med Pathol

inflammation alongside the coronary arteries. The thoracic
aorta did not present any degenerative changes. Immuno-
histochemical examination of the heart detected the pres-
ence of fibronectin in the anterior wall of the left ventricle.
Immunohistochemical examination of the cardiac muscle of
the left ventricle revealed a lack of desmin in the cardiac
muscle fibers (anterior and anteroseptal part of the left
ventricle). A test for the presence of C5b-9(m) was negative.

The victim’s blood alcohol level was determined to be
1.00 g/kg while the urine alcohol level was 0.8 g/kg. Other
toxicology investigations, employing routine methods for
blood and urine, were negative.

Following a summary of the autopsy findings and other
related laboratory tests, the cause of death was determined

Fig. 1 Heart autopsy revealed traumatic dissection of the left main
and the proximal lefi anterior descending coronary artery (herein
cross-section of left main corcnary artery)

Fig. 2 The major branches of
the coronary tree have been
removed and then sectioned.
The maximal stenosis was seen
in the left main (LM) and the
left anterior descending (LAD)
territory (blue arrows). RCA
right coronary artery, LCx left
circumflex artery

&) Springer

as myocardial ischemia owing to traumatic coronary dis-
section of the left coronary artery.

Discussion

Blunt chest trauma (BCT) has been reported to cause direct
cardiac damage in 5-15 % of cases [1]. BCT may result in
various cardiac injuries including myocardial contusion or
hemorrhage, arrhythmia, cardiac rupture, valvular injury,
and acute myocardial infarction [1, 2]. Traumatic acute
myocardial infarction may occur due to several underlying
mechanisms involving the coronary arteries [1, 2]. These
include: spasm of the coronary artery, coronary thrombosis
due to direct vascular trauma, coronary embolization,
rupture of the wall of the coronary artery, hemorrhage in
the wall of the coronary artery (intramural hematoma),
compression of the coronary artery by extramural hema-
toma, dissection of the coronary artery, and combination of
the mentioned mechanisms.

Coronary artery dissection secondary to BCT is a rare
but potentially devastating complication [2]. Traumatic
coronary artery dissection has been most frequently
reported in road traffic accidents [3-5], falls from height
[6], assaulted blunt impacts [7], and various occupational
and sport-related mishaps [8, 9].

The presented case illustrates an uncommon cardiac
injury which can occur even upon relatively trivial BCT [9]
and if such a particular complication is not taken into
consideration, it can lead unexpectedly and rapidly to death
even in the absence of more severe injuries. In our case the
young man suffered a mild blunt chest trauma, followed by
immediate dissection of the otherwise normal common
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Fig. 3 Cardiac histological findings. a, b Interstitial swelling,
stretching and ruffling of a group of muscle fibers (anterior and
anteroseptal part of the left ventricle), no visible hagi

coronary artery) with dissection of the artery wall (level 4/5-5/5
tunica media) and external compression of the artery lumen with

demarcation or leukocyte reaction (Hematoxylin—eosin stain-
ing x 10); ¢, d initial section of LAD (left anterior descending

trunk of the left coronary artery and the left anterior
descending coronary artery. The traumatic dissection
caused almost complete obstruction of the afflicted coro-
nary arteries, leading to acute myocardial ischemia of the
left ventricle and, finally, death.

In the context of BCT, coronary artery dissection similar
to cardiac concussion can occur even upon relatively low
intensity trauma force {10]. By BCT, dissection most fre-
quently occurs in the area of the anterior descending seg-
ment of the left coronary artery [3, 4, 6]. This susceptibility
is attributable to relation of the left anterior descending
artery to the anterior wall allowing both direct trauma and
deceleration. The right coronary artery is the second most
affected vessel [5, 8, 9]. Involvement of left marginal
artery and left circumflex artery is infrequent [1].

Dissection may be associated with myocardial concus-
sion (commotion cordis) or contusion or with reflex cardiac
arrest [10]. Discrepancy between “trivial” trauma and
overall poor clinical condition of a patient is a character-
istic feature. When timely diagnosis and treatment are
performed, traumatic dissections are rarely fatal [3, 5].
Dissection of the coronary artery can also occur upon
iatrogenic manipulation (e.g. upon coronary arteries’
catheterization) and it can even occur without any trauma,

There was no evident structural abnormality or
any yte infiltration (¢ ylin-eosin staining x 10;
d Elastin staining according to Weigert x 10)

i.e. spontaneously (e.g. as a consequence of eosinophilic
coronary arteritis, heavy physical exertion, in inborn con-
nective tissue disease, cocaine abuse or in connection with
childbirth [117).

In conclusion, we reported herein an autopsy case of a
young male who died unexpectedly after motorbike acci-
dent due to traumatic dissection of the left main and the left
anterior descending coronary artery. This case report
highlights that the possibility of traumatic coronary artery
dissection must be considered not only after high impact
events but also after blunt chest impacts of low energy and
at a low speed.
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Abstract

Churg-Strauss syndrome is a rare form of small-vessel vasculitis. In the current report, we describe the case of a |7-year-old
Czech girl predominantly characterized by peripheral neuropathy, the presence of cardiac and pulmonary involvement, hypereo-
sinophilia, asthma, and sinusitis that led to the diagnosis of Churg-Strauss syndrome.
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Case Report

We describe a 17-year-old Czech girl who began experiencing
pain in the left hip a few days after a school concert; 2 days
later, she experienced paresthesia in her right leg. She was
admitted to the department of neurology with considerable
right lower extremity weakness. The patient had a significant
history of allergic rhinitis, anaphylactic reaction after repeated
intravenous metamizol administration, polyvalent allergy, and
asthma, which had been diagnosed 1 year earlier. She had no
history of foreign travel. Her family history included an allergic
condition in her sister, and her maternal grandmother had
sarcoidosis. On admission, the patient had no fever, and subse-
quent neurologic examination revealed hypoesthesia and
paresthesia with a progressive right tibioperoneal nerve par-
esis. According to the patient, her weakness was persistent and
neither worsened with exercise nor improved with rest. The
results of the laboratory investigations are presented in Table 1.

Doppler ultrasonography examination and normal D-dimer
testing excluded the suspected lower limb deep vein thrombo-
sis. In addition, results of the magnetic resonance imaging
(MRI) and contrast-enhanced MRI of the spine and leg,
focusing on the branches of the sciatic nerve, were negative.
Computed tomography (CT), MRI, and MR angiography of
the brain demonstrated diffuse chronic pansinusitis, including
sphenoid sinusitis. Electromyography demonstrated evidence
of polyradicular neuropathy, which was more prominent in
the right leg. An electrocardiogram revealed nonspecific
ST-segment and T-wave changes, and the echocardiography
showed hypertrophy of the left ventricle, epicardial reaction,
pericardial effusion, and mitral regurgitation. MRI detected
evidence of myocardial fibrosis of the left ventricle. The

patient was without clinical manifestations of cardiac injury.
An evaluation of pulmonary function presented a pattern
characteristic of asthma. CT of the chest showed normal lung
parenchyma and bilateral subpleural ground-glass opacity.

The presence of chronic paranasal sinusitis, allergic history,
asthma, eosinophilia, polyneuropathy, lung and cardiac invol-
vement led us to consider the diagnosis of Churg-Strauss Syn-
drome according to American College of Rheumatology 1990
criteria. Immunosuppressive therapy and rehabilitation were
started early; the patient was treated with intravenous pulses
of methylprednisolone for 3 days followed by oral prednisone
and cyclophosphamide i.v pulses followed with p.o. azathiopr-
ine. Following 2 weeks of immunosuppression therapy, a dra-
matic regression of the echocardiographic findings was
documented, and 1 month after discharge from the hospital, right
leg paresis gradually improved, erythrocyte sedimentation rate
was 4 mm/h and eosinophil level was 1%.

The patient started to recover from the peroneal nerve
dysfunction 5 months after the onset of symptoms. One year after
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Table I. Laboratory Investigations.

Test Result Reference
Hematology
Leukocytes 29000 4500 — 13500 /ul
Eosinophils - repeatedly Max . 61 % 2-8%
abnormal
Hemoglobin Min. 81 120 - 162 g/l
Lymphocytes 14 % 23-45%
Plateles Max. 558 154 - 386
Monocytes 1% 2-8%
Neutrophils 16 % 48-70 %
Erythrocyte sedimentation Max. 74 | =25 mm/hr
rate
Cerebrospinal fluid Negative -
Bone marrow eosinophils 49 % 3-6%
Biochemistry
Glucose level 44 3.3 - 5.6 mmol/l
C-reactive protein 0.1 0-5.0 mg/l
Urea 5il 2.5-8.3 mmol/l
Creatinine 61.0 50 - 95 umol/l
AST 0.53 0 - 0.55 ukat/l
ALT Max 2.03 0 - 0.52 ukat/l
Coagulation Normal -
Eosinophil cationic protein 200 0—15ug/
Lactate dehydrogenase 12.92 2.25 - 3.55 ukat/I
Creatinine kinase 979 0.8 — 2.12 ukat/I
Creatinine kinase - MB 231 0- 0.5 ukat/l
fraction
Troponin T 0.491 0 - 0.03 ukat/I
IgG 28 73-195gL
IgM 0.79 04-3glL
IgE Max. 1080 0 - 200 IU/ml
IgA 124 08-48gL
Complement C3 1.38 05-12gL
Complement C4 0.17 0.15-04 g/L
Serology
Infectious
PCR : EBV, CMV, HSV 1,2 Negative =
Autoimmune
ANA/IF, ENA screening, Negative =
anti ds DNA/IF
ANCA/IF Negative -
Anti-myeloperoxidase antibody 0.2 0-5U/ml
PR3- ANCA 0.51 0-8U/ml
Ab-cardiolip.lgG 1.84 0-10arb,j.
Ab-cardiolip.lgM 0.02 0-7arb.j.
Circulating immune complexes 27 0 - 50 arbj.
Rheumatoid factor Negative -
Human leukocyte antigen DR+ 8, 12 -

starting the treatment, the patient’s high-resolution CT of the
lungs was normal and echocardiography showed hemodynami-
cally insignificant pericardial effusion; however, she complained
of persistent chronic sinusitis and intermittent painful paresthesia.

Two years after the onset of disease, the patient has been
in remission and can successfully conduct her activities of daily
life. Over time, her gait appeared to be normal, she was noted to
have calf muscle hypotrophy and she was physically able to
participate in sports (swimming, cycling, and intermittent ball

Table 2. The American College of Rheumatology Classification for
Churg-Strauss Syndrome Requires at Least 4 of the Following 6
Criteria for the Diagnosis.

The American College of Rheumatology 1990 criteria
Asthma
Eosinophilia > 10%
Neuropathy, mono or poly
Pulmonary infiltrates, nonfixed
Paranasal sinus abnormalities
Extravascular eosinophils

games). Except for minor paresis, no additional peripheral neu-
ropathies were observed throughout the course of follow-up.

Discussion

Churg-Strauss syndrome is an eosinophil-associated small ves-
sel vasculitis, the cause of which remains unknown. Several
lines of evidence suggest genetic predisposition, which may
entail an inherited tendency toward deregulation of the cellular
immune system. The incidence of Churg-Strauss syndrome in
children is unknown, but is thought to be very low. To our
knowledge, only 45 pediatric patients with Churg-Strauss syn-
drome have been reported, including our present case, with
ages ranging from 2 to 18 years.

The following conditions should be considered in the differ-
ential diagnosis of the Churg-Strauss syndrome: hypereosino-
philic syndrome, Loffler’s endocarditis syndrome, secondary
eosinophilia, including parasitic diseases, allergic diseases,
allergic bronchopulmonary aspergillosis, dermatitis herpetifor-
mis, inflammatory bowel disease, sarcoidosis, malignancies
including acute and chronic eosinophilic leukemia, myeloid
leukemia, systemic mastocytosis, chronic myeloid leukemia,
chronic myelomonocytic leukemia, and T-cell lymphoma.
Because the patient’s peripheral eosinophilia lasted for more
than 6 months, our patient was suspected of suffering from
hypereosinophilic syndrome, which is often difficult to differ-
entiate from Churg-Strauss syndrome. Hypereosinophilic syn-
drome affects men 9 times more often than women. Given
our patient’s history of chronic sinusitis and adult-onset
asthma, which is an uncommon feature of hypereosinophilic
syndrome, Churg-Strauss syndrome appeared to be a more
likely diagnosis than hypereosinophilic syndrome.

Our patient fulfilled all American College of Rheumatology
1990 criteria for the diagnosis of Churg-Strauss syndrome
(Table 2); however, the histologic proof of vasculitis was una-
vailable. The presence of at least 4 criteria yields a sensitivity
of 85% and a specificity of 99.7%.'

The association between some cases such as the cysteinyl
leukotriene receptor antagonists, corticosteroid withdrawal,
polypectomy in asthmatic and allergic patients, hypersensitiv-
ity to acetaminophen, freebase cocaine via smoking, hepatitis
B vaccination, pregnancy, and Churg-Strauss syndrome were
reported.” In our patient, the symptoms developed approxi-
mately 1 year after the hepatitis B vaccination.

Downloaded from jen.sagepub.com at CREIGHTON UNIV on December 2, 2013
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Neurologic manifestation of Churg-Strauss syndrome is
common and usually consists of peripheral neuropathy, acute
or subacute multiplex mononeuropathy, and axonal polyneuro-
pathy; cerebral neuropathy and neuropathy of cranial nerves is
less frequent. Peripheral neuropathy was the distinguishing
symptom of the disease in our patient and presented as painful
dysesthesia and a progressive peroneal nerve paresis, with the
right side being more affected. A neuropathic pain in the legs
was controlled with opioid analgesics (which were gradually
withdrawn). Apart from changes in the cranial MRI, no signs
of central nervous system impairment were noted.

The factor that is most significantly different between
children and adults with Churg-Strauss syndrome is antineutro-
phil cytoplasmic antibodies. More than half of the adults with
Churg-Strauss syndrome are positive for antineutrophil cyto-
plasmic antibodies, while it was reported in 25% of children
with Churg-Strauss syndrome®; our patient was antineutrophil
cytoplasmic antibodies negative. Antimyeloperoxidase antibo-
dies appear to determine a subgroup of patients with a higher
frequency of renal damage, alveolar hemorrhage, and central
nervous system damage.

The reported frequency of cardiac involvement in one study
with 33 children was 24%, whereas in adults, the frequency
varies widely (16%-92%), accounting for approximately
one-half of the deaths attributable to Churg-Strauss syndrome.”*
The observations in our patient concurred with those in the
literature (hypertrophy of the left ventricle, epicardial reaction,
pericardial effusion, mitral regurgitation, and endomyocardial
fibrosis of the left ventricle).” In one study of 22 adult patients
with Churg-Strauss syndrome and evidence of cardiac involve-
ment after a mean follow-up of 47 months, most patients had
regained or maintained good cardiac function. However, patients
with endomyocarditis had a more severe outcome, and 2 patients
died.'® After the follow-up at 2 years, only a small amount of
pericardial effusion was detected in our patient.

Recurrence of Churg-Strauss syndrome in a transplanted
heart was reported. Although the patient remains well on stan-
dard transplant immunotherapy, myocardial dysfunction with
clinical response to aggressive therapy was observed. Overall,
the prognosis for treated Churg-Strauss syndrome appears to be
good. Complete remission occurs in approximately 90% of
cases, and the 10-year survival rate has reached 79.4%,
although relapses are commonly observed (25% of cases).'!
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