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Warm winter is associated with 
low incidence of ST elevation 
myocardial infarctions and 
less frequent acute coronary 
angiographies in an alpine country

Introduction

Weather conditions are known to aggra-
vate symptoms in chronic stable coro-
nary artery disease (CAD) [1]. Suggest-
ed mechanisms include the higher prev-
alence of hypertension, increased cho-
lesterol and fibrinogen levels as well as 
a pro-inflammatory state during expo-
sure to cold temperatures [2]. These fac-
tors not only deteriorate angina pecto-
ris in stable CAD, but may also trigger 
plaque ruptures with their clinical man-
ifestations as acute coronary syndromes 
(ACS). Hence, previous studies reported 
an association of cold weather conditions 
with an excess incidence of ACS accord-
ing to hospital discharge reports [3, 4, 5, 
6, 7]. Whether these epidemiologic facts 
also translate into a significantly different 
rate of acute coronary angiographies be-
tween two consecutive winters character-
ised by a dramatic temperature increase 
is less clear.

Material and methods

All patients undergoing acute, non-elec-
tive coronary angiography (CA) for the 
treatment of non-ST elevation (NSTE-
MI) and ST elevation (STEMI) myocar-
dial infarctions from December 1st 2005 
to February 28th 2006 and from Decem-
ber 1st 2006 to February 28th 2007 in the 
University Clinic of Internal Medicine III 
(Cardiology) at Innsbruck Medical Uni-
versity, Tyrol, were recorded in a database, 

which is part of the Austrian Acute PCI 
registry. NSTEMI excluding patients with 
unstable angina and STEMI were defined 
as proposed in the guidelines of the Euro-
pean Society of Cardiology [8, 9]. STEMI 
with symptom onset within the previous 
24 h was diagnosed by the physician re-
cording the first ECG, i.e. by the general 
practitioners, the emergency ambulance 
physicians or the physicians in the emer-
gency department. In addition, NSTEMI 
within 24 h of symptom onset were in-
cluded in this analysis as they are in gen-
eral the only NSTEMI referred for acute 
coronary angiographies. Patients under-
going an elective coronary angiography 
and patients with acute coronary syn-
drome (ACS) with an onset of symptoms 
of more than 24 h were excluded from 
our study. Given the geographic circum-
stances and emergency ambulance sys-
tem in Tyrol, we used these two time win-
dows to minimize a possible influence of 
weather conditions on transfer capabili-
ties. The latter has been approved by the 
ethical committee of Innsbruck Medical 
University. Our department is the only 
invasive cardiology unit responsible for 
the province of northern Tyrol, which 
includes approximately 700,000 inhab-
itants and 350,000 guest beds. Between 
the two winters there were no differenc-
es in the availability of paramedic systems, 
which are generally very tightly clustered 
(21 emergency ambulance systems, 14 he-
licopters). In addition, there was also no 
change in the strategy of the emergency 

ambulance as our department is still the 
only invasive cardiology department re-
sponsible for the whole of northern Ty-
rol. Data on clinical indications (STEMI 
or NSTEMI) for acute CA, cardiovascu-
lar risk factors (hypertension, hyperlipi-
daemia, diabetes, smoking, family histo-
ry of premature CAD), in-hospital mor-
tality, time delays (pain onset to catheter 
laboratory arrival), particularly in STE-
MI patients, peak troponin T and cre-
atine phosphokinase levels as well as na-
tionalities were collected. All patients or 
relatives (in the case of resuscitated pa-
tients) routinely gave informed consent 
for the coronary angiography (performed 
according to the standard Judkins tech-
nique via a femoral approach).

Coronary angiograms

Coronary angiograms were reviewed by 
an experienced interventional cardiolo-
gist performing the acute CA and not di-
rectly involved in the analysis. Lumen di-
ameter reductions were determined by vi-
sual estimation at the time of angiography. 
Significant CAD was defined as lumen di-
ameter reduction ≥70% in at least one ma-
jor coronary artery. Patients were classi-
fied as having single-vessel (1-VD), two-
vessel (2-VD) or multivessel (3-VD) dis-
ease, non-significant CAD (defined as lu-
men irregularities <70% lumen diameter 
reduction) or non-CAD (no lumen irreg-
ularities). Patients with left main disease 
were classified as 2-VD.
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Risk factor assessment

Cardiovascular risk factors were assessed 
by medical reports and blood chemistry. 
Hypertension was defined as suggest-
ed by the seventh report of the joint na-
tional committee [10] and diabetes mel-
litus was defined according to criteria of 
the American Diabetes Association [11]. 
A positive family history of premature 
CAD was present when a first-degree rel-
ative suffered a myocardial infarction be-
fore the age of 55 years (male) or 65 years 
(female) [12]. Smokers were defined as 
subjects who had smoked regularly with-
in the previous 12 months [13]. Former 
smokers had stopped smoking more 
than 12 months previously. Total choles-
terol, low-density lipoprotein cholesterol 
(LDL-C), high-density lipoprotein cho-
lesterol (HDL-C) and triglycerides were 
directly determined by enzymatic colour 
assay from Roche Diagnostics (HDL-
C plus 2nd generation/LDL-C plus 2nd 
generation, Roche Diagnostics, D-68298 
Mannheim, Germany). Troponin T lev-
els were measured using a sandwich im-
munoassay (Roche Diagnostics, D-68298 
Mannheim, Germany).

Weather condition assessment

Weather reports were supplied by the In-
stitute of Meteorology and Geophysics, 
Innsbruck University. Temperature da-
ta (minimum, maximum, mean °C), hu-
midity records (%), atmospheric condi-
tions (days with rainfall/snowfall or sun-

ny days, sunshine per day in hours) and 
air pressure (hPa) were available for each 
day of the two consecutive winters. To il-
lustrate the magnitude of the temperature 
difference between these two winters, we 
analysed the winter months in Innsbruck 
from 1907–2007, which revealed the fol-
lowing facts: in these 101 winters the mean 
temperature in Innsbruck was −0.9 C 
(standard deviation: 1.6 C). The medi-
an temperature was −0.7 C. The cold-
est winter in these 100 years was in 1929 
with a mean temperature of −4.5 C, while 
the warmest was the 2006/2007 winter, 
which we selected for our analysis. The 
2005/2006 winter was number 31 of the 
coldest winters.

Statistical analyses

Categorical parameters were expressed 
as numbers (percentages) and contin-
uous variables were displayed as mean 
(±standard deviation). The Kolmogo-
rov-Smirnov test for normality was used 
to test the distribution of continuous pa-
rameters. Accordingly, differences be-
tween groups were determined by the 
Mann-Whitney U test or Student’s t-test. 
Categorical variables were compared us-
ing chi-square test. A p-value <0.05 was 
considered statistically significant. All 
analyses were conducted using SPSS sta-
tistical software 15.0. (SPSS, Inc., Chicago, 
Illinois).

Results

Meteorological data for the two winters 
are displayed in . Tab. 1. As expected, 
the average temperature was 7.5 C lower 
and humidity 3% higher in the 2005/2006 
winter (per definition the cold winter 
[CW]) compared to the 2006/2007 winter 
(per definition the warm winter [WW]). 
Other weather conditions were not dif-
ferent.

Demographic data, cardiovascu-
lar risk factors and results of acute coro-
nary angiographies are shown in . Tab. 2. 
There were no differences in the number 
of overall CA (elective and acute CA to-
gether) (987 vs. 983) in these two winters, 
whereas acute CA (12.9% vs. 10.4% of 
overall CA; p=0.046) were more frequent 
in CW (. Fig. 1). The percentage of STE-
MI as an indication for acute CA (74.0% 
vs. 62.7%; p=0.046) was higher in CW. Ac-
cordingly, the relative numbers of NSTE-
MI were less frequent in CW (. Tab. 2, 
. Fig. 1). In addition, there was also a sig-
nificant association of mean temperature 
with the number of acute coronary angi-
ographies divided by ACS subtype when 
quartiles of mean temperature were com-
bined from both winters, with the lowest 
number of STEMI and highest number of 
NSTEMI in the warmest quartile of mean 
temperatures (. Fig. 2).

Furthermore, patients in CW were 
younger, had higher LDL cholesterol as 
well as total cholesterol levels and were 
less frequently hypertensives, whereas 
other traditional risk factors were not sig-
nificantly different between WW and CW. 
In addition, patients’ nationalities, delays 
in STEMI treatment and the severity of 
CAD according to coronary angiograms 
were similar in both winters.

In-hospital mortality rates for all pa-
tients undergoing acute CA (STEMI and 
NSTEMI) were generally very low and did 
not differ between CW and WW (2.4% vs. 
1.0%; p=NS).

Discussion

This contemporary study shows that the 
percentage of acute coronary angiogra-
phies decreased in parallel with a dramat-
ic increase in mean temperature between 
two consecutive winters. Given the gen-

Tab. 1  Meteorological data of the two winters. Values reflect the means of the daily means 
(standard deviation) and medians [95%CI]

  Winter 05/06 (cold 
winter)

Winter 06/07 (warm 
winter)

p-value

Temperature minimum 
(°C)

−5.3 (4.3) −1.1 (3.6) <0.001

−4.8 [−6.0; −4.5] −1.0 [−1.8; −0.3]

Temperature maximum 
(°C)

2.1 (3.5) 7.4 (4.5) <0.001

1.8 [1.5; 2.6] 7.4 [6.5; 8.3]

Temperature mean (°C) −1.6 (3.6) 5.9 (4.9) <0.001

−1.5 [−2.2; −1.0] 6.0 [5.0; 6.9]

Air pressure (hPa) 713.7 (6.7) 713.9 (7.1) NS

Sun (hours/day) 3.9 4.4 NS

Rainfall/snowfall 
(days)

59 39 NS

Humidity (%) 82 (7.5) 79 (9.0) <0.012

82.0 [80.7; 83.3] 79.0 [77.4; 80.9]
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Abstract · Zusammenfassung

erally very small differences in mean tem-
perature between consecutive winters in 
the last century, with the exception of the 
two consecutive winters compared, we re-
stricted our analysis to these very cold and 
very warm winters and did not relate the 
rate of acute angiographies as a function 
of mean temperature over several years in 

order to minimize confounding by other 
treatment changes over time.

Acute coronary angiographies 
in cold and warm winters

Cold temperature is known to trigger an-
gina pectoris symptoms in stable CAD 

[1] via mechanisms such as an increase in 
blood viscosity or fibrinogen levels, vaso-
constriction and an increase in heart rate 
[2]. In addition, cold weather conditions 
are associated with pro-inflammatory and 
pro-thrombotic activation. The latter may 
promote plaque rupture with their possi-
ble clinical manifestation of acute coro-
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and less frequent acute coronary angiographies in an alpine country

Abstract
Background.  Weather conditions influence 
symptoms in chronic stable coronary artery 
disease (CAD). Whether the ongoing climate 
change, with continuous and rapid temper-
ature increases, also has an impact on the in-
cidence and outcome of non-ST elevation 
(NSTEMI) and ST elevation (STEMI) myocardi-
al infarctions referred for acute coronary an-
giography (CA) is less clear.
Methods.  According to weather data from 
the Institute of Meteorology and Geophysics, 
Innsbruck University, the 2005/2006 winter 
was very cold (CW) and the 2006/2007 win-
ter extraordinarily warm (WW). As the overall 
invasive management of patients with acute 
coronary syndromes did not change substan-
tially within these winters, we compared pa-
tients referred for acute CA suffering an acute 
STEMI or NSTEMI, their risk factors and in-

hospital mortality rates between these two 
consecutive winters.
Results.  As expected, the average tempera-
ture was lower (−1.6 vs. +5.9°C; p<0.001) and 
humidity was higher (82 vs. 79%; p<0.012) in 
CW compared to WW, with no significant dif-
ferences in other weather conditions (rain-
fall: 59 vs. 39 days; sunshine: 3.9 vs. 4.3 h/day; 
air pressure: 713.04 vs. 713.76 hPa). There 
were no differences in the number of over-
all CA (987 vs. 983) between these two win-
ters, whereas the number of acute CA (12.9 
vs. 10.4% of overall CA; p=0.046) and the di-
agnosis of STEMI as an indication of acute 
CA (74.0% vs. 62.7%; p=0.046) were high-
er in CW. Furthermore, patients in CW were 
younger (58.2±12.4 vs. 61.7±11.7 years; 
p<0.03), had higher LDL cholesterol 
(134.8±44.6 vs. 116.7±36.0 mg/dl; p<0.003) 

and were less frequently hypertensives (52.8 
vs. 70.6%; p<0.01). Other traditional risk fac-
tors were not different between WW and CW. 
In addition, there were no differences in in-
hospital mortality rates in invasively diag-
nosed CAD, patients’ nationalities (Austrians: 
78.0 vs. 77.5%) and time from pain to arriv-
al in the cath lab in STEMI patients (3.9±3.5 
vs. 3.8±3.1 h).
Conclusion.  The average temperature in-
crease of 7.5°C from the cold to the warm 
winter was associated with a decrease in 
acute coronary angiographies, in particular 
due to a lower incidence of STEMI referred for 
primary percutaneous intervention.

Keywords
Acute coronary syndrome · Coronary 
angiography · Winter

Ein warmer Winter ist mit einer geringeren Inzidenz von ST-Hebungs-Myokardinfarkten 
und weniger akuten Koronarangiographien in einem alpinen Land assoziiert

Zusammenfassung
Hintergrund.  Die Symptome der sta-
bilen koronaren Herzerkrankung (KHK) sind 
bekanntermaßen witterungsabhängig. An-
gesichts rasanter Klimaveränderungen stellt 
sich die Frage, ob stetig steigende Tempera-
turen auch einen Einfluss auf die Inzidenz 
invasiv abgeklärter Nicht-ST-Hebungs-
(NSTEMI)- und ST-Hebungs-Herzinfarkte 
(STEMI) hat.
Methode.  Laut Wetterdaten galt in Inns-
bruck der Winter 2005/2006 als sehr kalt und 
der Winter 2006/2007 als mild. Da innerhalb 
dieser Jahre keine wesentlichen Änderungen 
im invasiven Management akuter Koronar-
syndrome (ACS) stattfanden, verglichen wir 
in diesen beiden konsekutiven Wintern die 
Zahl der Patienten, die aufgrund eines ACS 
zur akuten Herzkatheteruntersuchung (Akut-
CAG) zugewiesen wurden, ihre Risikofaktoren 
und deren Krankenhaussterblichkeit.

Resultate.  Im kalten Winter war die durch-
schnittliche Temperatur niedriger (−1,6 
vs.+5,9°C; p<0,001) und die Luftfeuchtig-
keit höher (82 vs. 79%; p<0,012) als im war-
men Winter, wobei die übrigen Wetterpara-
meter nicht unterschiedlich waren (Tage mit 
Regen: 59 vs. 39; Sonnenstunden/Tag: 3,9 
vs. 4,3; Luftdruck: 713,04 vs. 713,76 hPa). Die 
Anzahl der gesamten CAG (elektiv und akut) 
war in beiden Wintern ähnlich (987 vs. 983). 
Der Anteil der Akut-CAG (12,9 vs. 10,4%; 
p=0,046) und die Häufigkeit eines STEMI 
(74,0 vs. 62,7%; p=0,046) waren im kalten 
Winter höher. Des Weiteren waren Patienten 
mit ACS im kalten Winter jünger (58,2±12,4 
vs. 61,7±11,7 Jahre; p<0,03), hatten höhere 
LDL-Cholesterin-Sspiegel (134,8±44,6 
vs. 116,7±36,0 mg/dl; p<0,003) und war-
en seltener Hypertoniker (52,8 vs. 70,6%; 
p<0,01). Die übrigen kardiovaskulären 

Risikofaktoren waren nicht signifikant unter-
schiedlich. Außerdem zeigte sich kein Unter-
schied in der Krankenhaussterblichkeit aller 
invasiv abgeklärten ACS (2,4 vs. 1,0%; p=NS), 
der Nationalität der Patienten (Österreich: 
78,0 vs. 77,5%) und in der Zeit von Schmerz-
beginn bis Eintreffen im Herzkatheterla-
bor bei Patient(inn)en mit STEMI (3,9±3,5 vs. 
3,8±3,1 h) zwischen beiden Wintern.
Diskussion.  Der deutliche Temperaturan-
stieg von 7,5° C innerhalb zweier Winter 
war mit einem signifikanten Rückgang der 
Akut-CAG bedingt, welcher vorwiegend 
durch eine Abnahme der zu einer Primär-PCI 
zugewiesenen Patienten/innen mit STEMI 
bedingt war.

Schlüsselwörter
Akutes Koronarsyndrom · 
Koronarangiographie · Winter
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nary syndromes. Hence, lower tempera-
ture should also be correlated with a high-
er incidence of ACS, which has already 
been observed in previous large-scale in-
vestigations [3, 4, 5, 6, 7, 14]. In addition, 
the recently published MONICA/KORA 
registry also reported an inverse relation-

ship between temperature decreases and 
ACS [15]. In these studies, ACS was pre-
dominantly defined according to the diag-
noses in hospital discharge reports. Con-
firming such a relationship, our study in-
cluded patients on the basis of their indi-
cation for acute CA, i.e. selected patients 

for whom an invasive strategy was decid-
ed by the treating physician. As primary 
percutaneous coronary interventions are 
the revascularisation therapy of choice in 
STEMI patients [16] and invasive strate-
gies are recommended for high-risk pa-
tients with NSTE-ACS [9], the inclusion 

Tab. 2  Demographic data, cardiovascular risk factors, results of acute coronary angiographies and overall in-hospital mortality of all patients 
with ACS

  Winter 05/06 (cold winter) Winter 06/07 (warm winter) p-value

No. of overall (acute and elective) 
CA

987 983 NS

No. of acute CA (% of overall CA) 127 (12.9%) 102 (10.4%) =0.046

Men (%) 100 (78.7) 84 (82.4) NS

Age (years) 58.2±12.4 61.7±11.7 <0.03

Nationalities

Austrian 99 (78.0%) 79 (77.5%) NS

German 14 (11.0%) 15 (14.7%) NS

Dutch 9 (7.1%) 4 (3.9%) NS

Others 5 (3.9%) 4 (3.9%) NS

Indication for acute CA

STEMI (% of acute CA) 94 (74.0%) 64 (62.7%) <0.046

NSTEMI (% of acute CA) 33 (26.0%) 38 (37.3%) <0.046

Pain-to-cath delay in STEMI + 
NSTEMI (h)

4.4±4.3 4.2±3.5 NS

(3.3 [0.5–24.0]) (3.0 [0.5–14.0])

Pain-to-cath delay in STEMI (h) 3.9±3.5 3.8±3.1 NS

(3.0 [0.5–20.0]) (3.0 [0.5–14.0])

Pain-to-cath delay in NSTEMI (h) 7.7±7.3 8.3±5.2 NS

(5.0 [2.5–24]) (11.0 [2.3–13])

Cardiovascular risk factors and cardiac enzymes

Hypertension 67(52.8%) 72 (70.6%) <0.004

Diabetes 16 (12.6%) 12 (11.7%) NS

Smoking 57 (44.9%) 38 (37.3%) NS

FH 17 (13.4%) 13 (12.6%) NS

LDL cholesterol (mg/dl) 134.8±44.6 116.7±35.8 <0.002

HDL cholesterol (mg/dl) 48.1±13.7 47.4±14.6 NS

Triglycerides (mg/dl) 158.8±123.6 153.6±107.6 NS

Total cholesterol (mg/dl) 199.1±51.2 185.8±41.7 <0.044

CRP at admission (mg/dl) 1.3±1.9 1.5±2.2 NS

Body mass index (kg/m2) 27.1±3.8 26.6±3.7 NS

Peak creatine phosphokinase (U/L) 1993±1793 1637±1787 NS

Peak troponin T (ng/ml) 4.4±4.1 3.5±3.6 NS

CA results and outcome

1-VD 45.9% 46.7% NS

2-VD 33.3% 29.3% NS

3-VD 17.1% 20.7% NS

Non-significant CAD 1.8% 3.3% NS

Non-CAD 1.8% 0% NS

PCI (% of acute CA) 84.9% 80.4% NS

CABG (% of acute CA) 6.3% 9.8% NS

PCI (% in STEMI patients) 90.3% 90.6% NS

In-hospital mortality 3 (2.4%) 1 (1.0%) NS
CA coronary angiography, FH positive family history of premature CAD, LDL low density lipoprotein; HDL high density lipoprotein, CRP C-reactive protein, VD vessel dis-
ease, pain-to-cath delay time from pain onset to catheter laboratory arrival expressed as mean±standard deviation (median [range])
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of such patients seems to be of particu-
lar interest as these patients are young-
er and have less comorbidities in gener-
al. In addition, with this mode of selec-
tion, possible errors in the coding pro-
cess of discharge diagnoses according to 
ICD 9 and ICD 10 should be avoided [17]. 
The decrease in acute CA with a similar 
rate of overall CA between the two win-
ters (with an unchanged capacity for cor-
onary angiographies at our institution) 
on the one hand might be regarded as a 
possible measure of reliability of data col-
lection, while on the other probably re-
flects a shift in the presentation of CAD 

from a more acute to a more stable form 
in parallel with an increase in tempera-
ture. Although we ultimately cannot ex-
clude an influence of the known secular 
trend of a continuous reduction in the 
number of patients with STEMI since the 
start of this millennium, the most impor-
tant decrease in STEMI occurred in par-
allel with the broad invention of primary 
PCI between 2002 and 2004 and has been 
about 6%–7% per year since 1999, which 
is about half our observed decrease [24]. 
Furthermore, in contrast to previous in-
vestigations we compared two consecu-
tive winters characterised by a dramatic 

7.5°C temperature increase, and not dif-
ferent seasons within a year [18]. Thereby, 
we tried to exclude confounding season-
al factors like less endurance exercise and 
more official holidays in winter compared 
to summer months, which were shown to 
be associated with a higher incidence of 
ACS [5], probably due to overeating, more 
emotional stress and depression [19].

In contrast to our data, de Luca et al. 
[20] did not find seasonal variations in 
the number of primary percutaneous 
coronary interventions (PCI) in a larger 
study including only patients with STE-
MI (n=1548). Methodological differences 
might explain the divergent results. First, 
we included all patients referred for acute 
coronary angiography due to any kind 
of ACS and not only patients referred for 
primary PCI due to a STEMI. Second, we 
tried to exclude other seasonal confound-
ing factors by comparing two consecutive 
winters, whereas de Luca et al. analysed 
four seasons within 1 year. Given the sim-
ilar rate of PCI and coronary artery by-
pass graft (CABG) as one possible marker 
for unchanged selection criteria for the re-
ferral of patients to acute CA between the 
two winters, the higher rate of acute CA in 
CW seems not to be a matter of chance, al-
though the major limitation of our study 
is its rather small sample size. Therefore, 
we analysed only patients undergoing in-
vasive coronary angiography as it is the 
most rapidly changing therapeutic strat-
egy in the treatment of overall ACS pa-
tients. Furthermore, air pressure might 
influence the incidence of ACS [7, 26, 27]. 
This correlation seems to be more depen-
dent on daily than on monthly variations, 
which may explain the lack of association 
between air pressure and the number of 
acute coronary angiographies in our study.

From a clinical point of view our data 
might be interesting for logistic reasons in 
the context of optimising the fight against 
acute coronary syndromes. Our depart-
ment has previously shown that, during 
extensive winter tourism, myocardial in-
farctions cluster within the first 2 days of 
holidays, Saturdays being the most com-
mon days for arrival [28]. A potentially 
increased rate of acute coronary angiog-
raphies during cold weather conditions—
especially when coinciding with the first 
2 days after a typical arrival day—might 
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aggravate or even potentiate the incidence 
of ACS, causing pre- and intra-hospital lo-
gistic problems. Further larger-scale stud-
ies are needed to clarify this hypothesis.

Mortality in cold and warm winters

In addition to the higher incidence of 
acute CA in CW, former studies [4] al-
so reported a higher mortality rate dur-
ing colder weather conditions, which 
could not be observed in our study. This 
might be due to the overall low mortali-
ty in our ACS patients (n=4) undergoing 
acute CA and the overall low number of 
patients (n=229). Moreover, the statisti-
cally not different mortality rate might al-
so be due to the almost identical total isch-
emia times in STEMI patients in these two 
winters, which is one of the strongest pa-
rameters predicting mortality [21].

Cardiovascular risk factors in 
cold and warm winters

Furthermore, the rate of acute CA be-
tween the two winters might be due to 
changes or differences in the cardiovas-
cular risk factor profile of patients. In CW, 
patients had higher LDL cholesterol levels 
and a non-significantly higher prevalence 
of smoking, which might have been more 
than counterbalanced by their younger 
age and the lower prevalence of hyper-
tension as compared to patients in WW. 
Higher LDL cholesterol levels are a well-
known epidemiological phenomenon in 
cold weather conditions probably reflect-
ing man’s ancient nutritional behaviour 
[22, 23].

Limitations

The most important limitation of our 
study is the overall low number of pa-
tients with ACS and the inclusion of pa-
tients in only two consecutive winters, 
which reduces some in-depth analyses 
to a descriptive nature. By selecting these 
two winters characterized by a dramat-
ic temperature increase when compared 
to the variations in the last century, we 
tried to exclude confounding by chang-
es in concomitant therapies during acute 
CA. Among other reasons, we wanted to 
minimize seasonal confounding factors 

by analysing two winters and not differ-
ent seasons of a year, but we were not able 
to fully eliminate possible changes in life-
style and sporting activity that might have 
influenced results. In addition, we did not 
try to enlarge the sample size by inviting 
scientists with access to larger databases 
outside Austria. Larger registries on this 
topic generally include populations liv-
ing further away from the Alps. The lat-
ter are the most important meteorological 
divide in Europe and being situated more 
adjacent to them is associated with much 
more dramatic mean temperature chang-
es, as was the case between the two win-
ters analysed.

Conclusions

The average temperature increase of 
7.5°C from the cold to the warm win-
ter was associated with a decrease in 
acute coronary angiographies, in partic-
ular due to a lower incidence of STEMI re-
ferred for primary percutaneous inter-
vention.
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Algorithmus hilft bei Diagnose 
von Beinvenenthrombose

In der ambulanten Patientenversorgung 

verbessert ein Algorithmus die diagnost-

ische Sicherheit bei Bein- und Beckenve-

nenthrombosen. Dies ist das Ergebnis einer 

Studie der Universität Düsseldorf, an der 

knapp 60 Hausärzte und 400 Verdachtsfälle 

beteiligt waren.

Tiefe Beinvenenthrombosen (TVT) kön-

nen zu tödlichen Lungenembolien oder 

chronischen postthrombotische Syndro-

men führen. Der sichere Ausschluss einer 

TVT in der Hausarztpraxis ist schwierig, da 

die Symptomatik auf viele Erkrankungen 

zutreffen kann.

Die vorliegende Studie beschreibt die 

Bestimmung der Ausschlusssicherheit mit-

tels eines klinischen Scores (Wells-Score). 

Für die Kalkulation des Summenscores 

werden Einzelbefunde unterschiedlich ge-

wichtetet. Score-Punkte geben bspw. eine 

Krebserkrankung, Beinlähmung, längere 

Bettruhe, Schwellung oder Schmerz. 

Im Vergleich zur herkömmlichen, subjek-

tiven klinischen Beurteilung des Arztes 

zeigt sich, dass mittels des angewandten 

Algorithmus eine TVT mit höherer Sicher-

heit ausgeschlossen werden kann. In der 

beschriebenen Studie konnte die Zahl der 

übersehenen Fälle von 5% auf 1% reduziert 

werden. 

Literatur: Tabei LE,  Holtz G, Schürer-Maly 

C et al (2012) Diagnostische Sicherheit bei 

der tiefen Bein- und Beckenvenenthrom-
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