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Mdglichkeit eines kumulativen Triggereffektes
hinsichtlich der Auslésung von akuten
Koronarsyndromen bei Zuschauern von
FuBballspielen?

Zusammenfassung Emotionaler Stress bei Zuschauern
von Fufiballspielen wurde in der Literatur als mogli-
cher Ausldser fiir das Auftreten von akuten Koronarsyn-
dromen beschrieben. Wir berichten {iber einen in der
Schweiz lebenden Patienten italienischer Nationalitit,
bei dem es widhrend des Spiels Schweiz gegen Tiirkei
im Rahmen der Fufiball-Europameisterschaft 2008 zum
Auftreten eines akuten Koronarsyndroms kam. Im Ver-
gleich dazu kam es zwei Tage zuvor wiahrend des Spiels
Italien gegen Niederlande zu keiner Manifestation
eines Myokardinfarkts, obwohl mdglicherweise wegen
der Identifikation des Patienten mit der italienischen
Mannschaft infolge der nationalen Zugehorigkeit eine
groflere emotionale Belastungssituation angenommen
werden kann. Es wird daher die Frage aufgeworfen, in
wie weit ein Trigger von einem grundsitzlichen &tiologi-
schen Faktor abgrenzbar ist und ob moglicherweise zwi-
schen beiden potentiellen Auslosern kumulative Effekte
hinsichtlich der Manifestation des akuten Koronarsyn-
droms bestehen.
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Summary Emotional stress and excitement associated
with watching soccer matches has been suggested to
act as an external trigger for the onset of acute coronary
syndromes. We report about a patient of Italian nation-
ality who developed acute coronary syndrome while
watching the European football championship match
Switzerland vs. Turkey in 2008. Although greater emo-
tional intensity was possibly involved while watching his
country play two days earlier (Italy vs Netherlands), he
developed no symptoms. Hence, this case throws some
interesting light on what can be considered as an acute
trigger by discussing the assumption of a cumulative ef-
fect regarding to the potential trigger two days before
and in which way psychological stress may have influ-
ence on the onset of acute coronary syndromes.
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Introduction

A number of studies have examined the relationship bet-
ween external triggers and the onset of acute coronary
syndromes ranging from physical activity to emotional
upset and unusual stress. A trigger in general has been
defined as an activity that produces acute physiologic or
pathophysiological changes leading directly to the onset
of acute cardiovascular disease [1]. So triggering is basi-
cally a matter of physiological reactions to impulses and
extern stimuli from the outside world. Emotional stress
and excitement associated with watching soccer matches
has been suggested to act as an external trigger for the
onset of acute coronary syndromes (ACS), though this
has been disputed by other studies that find the relati-
onship, if any, between the two negligible [2-9].
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Case description

At the Division of Cardiology of the University Hospital
Zurich a patient was treated who had developed acute
coronary syndromes while watching a soccer game. The
case throws some interesting light on what can be consi-
dered as an acute trigger and in which way psychological
stress may have influence on the onset of acute coronary
syndromes. A 57-year-old man presented to the Emer-
gency Unit before midnight on the 11th of June 2008 with
left thoracic chest pain persistence with radiation to the
neck. These symptoms developed while he was watching
the European football championship match Switzerland
versus Turkey in 2008 at about 10 min after the first goal
of the match was scored by the Swiss Team. The Italian
patient is a taxi driver by profession living in Switzerland
for more than ten years. His family history was negative
and his cardiovascular risk factors were hyperlipidemia,
hypertension and cigarette smoking. No prior disor-
ders and diseases were known. The patient reported
being interested in soccer, but not a fan of either team.
Interestingly, although he was an Italian, watching the
game when the Italian Team had played at around the
same time two days earlier had caused no symptoms
(The Italian Team lost as well as the Swiss Team: Italy vs
Netherlands [26’, 31’, 80"] 0:3/Swiss [32] vs Turkey [57/,
93’] 1:2;—as seen Goals were scored nearly at the same
time concerning the hazard period on 11th [Swiss 32']
and comparable period on 9th [Netherlands 26']). The
patient reported having had two attacks of chest pain
lasting 1-2 min 14 days before. There was no known his-
tory of coronary heart disease. The initial ECG showed a
ST Elevation in II, IIT and aVF and CK-Max was raised up
to 942 U/1. An acute coronary angiography demonstrated
total occlusion of the RCA in the proximal third. In the
main steam of the LCA was no stenosis; in the RIVA and
RCX were only diffuse changes without significant steno-
sis. PTCA including stent implantation was successfully
performed. As given in anamnesis life style habits did
not change substantially in association with the begin-
ning of the European Soccer Cup on the 7th of June 2008.
The patient stated that he did not have any changes of job
strain, physical activity or nutrition in the weeks before
myocardial infarction. In particular the patient was ques-
tioned about potential triggers in the last 24 hours before
symptom onset such as unusual physical activity, emo-
tional upsets or immoderate alcohol consumption. As a
result no other potential trigger could be identified.

Discussion

The case of our patient suggests the following: 1) Not wat-
ching one’s favourite team win or lose acts as an acute
trigger of ACS, as suggested by previous studies, but rat-
her the overall excitement with which the game is wat-
ched. 2) Triggers might be cumulative. A series of triggers
each of which is not strong enough to induce ACS, might
collectively be able to do just that. In the case of our pati-

ent, although greater emotional intensity was possibly
involved while watching his country play two days ear-
lier (Italy vs Netherlands), he developed no symptoms,
whereas watching a game where he had little emotional
involvement acted as a trigger for the acute event. Howe-
ver, since the patient had been living in Switzerland for
many years, this may influence his personal attitude
towards the Swiss national team and may lead to a hig-
her emotional involvement than he admitted. There is
no general agreement about how long before the onset
of symptoms an activity can take place to be regarded as
an acute trigger rather than a more general etiologic fac-
tor. Trigger studies typically assess activities in the period
ranging from a few minutes to 24 hours before ACS onset.
Most recently, attention has focused on a 1- to 2-hour
period before the onset of symptoms [10]. Sympathe-
tic overtone appears to be the main cause in triggering
acute coronary syndromes and plaque rupture and sub-
sequent thrombosis at the site of plaque rupture is the
most common underlying pathophysiological mecha-
nism of acute coronary syndromes [11, 12]. This means
that an increased sympathetic activity correlates with
a bigger risk. What is determining is the traversing of a
threshold, which is rather likely to occur the higher the
extent of pathomorphological deviations in the coronary
vessels in regard to atherosclerosis or the vulnerability
of the plaque. Tofler and Muller have conjectured that
there is an inverse association between the degree of pla-
que vulnerability and the intensity of the trigger required
to produce rupture and thrombosis [13]. Thus, an indi-
vidual with an extremely vulnerable plaque or severe
stenosis may develop occlusion without a demonstra-
ble trigger, whereas someone with no vulnerable lesion
or stenosis may require a major identifiable stressor to
trigger plaque rupture and thrombosis. In the case of
our patient there may have been an extremely vulnera-
ble plaque, but it raises the question why the acute myo-
cardial infarction did not occur 2 days before under the
influence of a comparable trigger. Therefore, it can also
be hypothesized, that the susceptibility for the onset of
acute myocardial infarction has been increased. Psycho-
logical stress stimulates the sympathetic nervous system
leading to increased concentration of circulating cate-
cholamines. Alterations in hypothalamic-pituitary-adre-
nocortical activity and inflammatory cytokine responses
may also be involved [14]. In patients suffering from
atherosclerotic diseases mental stress induces increased
activities of coagulation as well as a decrease in fibrino-
lytic activation [15, 16] and it is known that in this patient
the stress-induced hypercoagulability [17] as well as the
platelet activation [18] needs more time to recover once
the stressor has come to an end. The endocrine and
inflammatory responses take longer to evolve and persist
for longer periods after the end of behavioural challenges
in regard to psychological stress than does neural activa-
tion [14] and may result in persistent platelet activation,
hypercoagulable state and activation of inflammatory
processes. These effects may have been playing a role in
this case of potentially concurrent or interacting triggers
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and why myocardial infarction occurred in a potentially
not so emotional game, because of the consecutively
increased susceptibility for the onset of acute coronary
syndromes after the influence of the first trigger two days
before and the possibly associated proneness to plaque
rupture and thrombosis on the day of myocardial infarc-
tion. Insight into triggering and identifying the patho-
physiological mechanisms might be helpful for a better
understanding, why an infarct enters just now and offers
an additive approach to prevention. This seems also
important because of the fact that risk factors cannot
reveal anything about causality, but only about statisti-
cal relationships, and thus play only auxiliary roles. Only
50%-75% of the cardiovascular events can be traceable to
traditional risk factors [12, 19]. Thus, besides risk-predic-
tion models investigating the underlying mechanisms of
acute triggers, for example by involving assessments of
hemostatic, endocrine and inflammatory responses to
potential triggers would be a chance to facilitate the pro-
gress in the understanding of coronary heart disease and
may clarify the pathophysiological mechanisms underly-
ing the triggering process.
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