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Seasonal Variation of Ventricular Tachycardia Assessed by 24-Hour
Holter Monitoring

Mauricio Pimentel, Leticia Griidtner, Leandro I. Zimerman
Universidade Federal do Rio Grande do Sul - Porto Alegre, RS

Objective: To evaluate the seasonal variation of ventricular arrhythmias and its correlation with ambient temperature in
patients submitted to 24-hour Holter monitoring in the city of Porto Alegre, southern Brazil.

Methods: Holter monitoring reports of 3,034 patients from 1996 to 2002 were analyzed. Ventricular tachycardia (VT) was
defined as the presence of 3 or more consecutive ventricular beats, at a rate equal to or higher than 100 beats per minute.

Percentage distribution of patients presenting VT by seasons and its correlation with ambient temperature were analyzed.

Results: Mean age was 59.2 = 17.4 years, with a predominance of the female sex (61.9%). Patient distribution by season of
the year was: 561 (18.5%) in summer, 756 (24.9%) in fall, 843 (27.8%) in winter and 874 (28.8%) in spring. Fifty-two patients
(9.3%) presented VT episodes in summer, 39 (5.2%) in autumn, 56 (6.6%) in winter and 60 (6.9%) in spring (p = 0.035). There
was a 40% relative increase in the proportion of patients presenting VT during summer in comparison to winter. There was a

trend of increase in the proportion of patients presenting VT with rising temperatures (r = 0.57; p = 0.052).

Conclusion: The occurrence of VT presents seasonal variations in southern Brazil, with a higher proportion of episodes occur-

ring in summer. There is an association trend between VT and temperature increase.
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In the last years, several studies have demonstrated a
seasonal variation in the incidence of cardiovascular events,
such as myocardial infarction, sudden death, ventricular
arrhythmias and stroke'*. Most of these studies were carried
out in the northern hemisphere and most of them disclosed
an increase in the incidence of cardiovascular events during
winter. However, in areas of the same hemisphere that
presented differences of latitude and climate, some conflicting
results were observed®”. Heyer at al. showed a higher
incidence of myocardial infarction in summer in southern
United States of America. In Brazil, in the city of Sao Paulo, two
studies have consistently demonstrated an increase in mortality
due to myocardial infarction during winter and its correlation
with ambient temperature®?. In comparison, the assessment
of the seasonal variation of ventricular arrhythmias in the
southern hemisphere has been hardly studied. The aim of
this study was to evaluate the seasonal variation of ventricular
arrhythmias observed in patients submitted to 24-hr Holter
monitoring and its correlation with ambient temperature in
the city of Porto Alegre, southern Brazil.

Methods

The results of 24-hr Holter monitoring, carried out in
patients older than 18 yr of age, from 1996 to 2002, at
the Cardiology Laboratory of Hospital Moinhos de Vento,
Porto Alegre, Rio Grande do Sul, Brazil, were retrospectively
analyzed. When the same patient underwent the examination
in different periods, only the first one was included in the
analysis. Holter reports did not bring systematic data on the
presence or absence of cardiovascular disease, as well as the
indication for the examination, thus such information was not
assessed. Outpatient-based electrocardiographic evaluation
was carried out for 24 hours, with a three-channel recording
in a DMS 300-6 recorder (DMS, Escondido, California, USA).
The recordings were evaluated through the CardioScan 8.0
program. Ventricular tachycardia (VT) was defined as the
presence of three or more consecutive ventricular beats, with
a frequency = 100 bpm. All analyses were carried out by a
cardiac electrophysiologist.

The city of Porto Alegre is situated at latitude 30 degrees
south, in a temperate climate zone. The monthly mean
ambient temperature in the period corresponding from 1996
to 2002 was obtained at the 8" District of Meteorology of
the National Institute of Meteorology. For the study aim, the
seasons of the year were defined as: summer (December to
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February), autumn or fall (March to May), winter (June to
August) and spring (September to November).

Statistical Analysis - The evaluation of the percentage
distribution of patients with VT among the four seasons
of the year was carried out through the Chi-square test.
The evaluation of seasonal distribution was also evaluated
regarding age and gender. The correlation between the
percentage of patients with VT and temperature was carried
out through Pearson’s correlation test.

Results

From 1996 to 2002, Holter monitoring was carried out in
3,034 patients, being 1,853 females (61.9%) and 1,181 males
(38.1%). Mean age was 59.2 = 17.4 yrs. Patient distribution
by season of the year was: 561 (18.5%) in summer, 756
(24.9%) in autumn, 843 (27.8%) in winter and 874 (28.8%)
in spring. The distribution of the proportion of patients with
VT during the four seasons is shown in Figure 1. Fifty-two
patients (9.3%) presented VT episodes in summer, 39 (5.2%)
in autumn, 56 (6.6%) in winter and 60 (6.9%) in spring (p =
0.035 for the difference among seasons of the year). There
was a relative increase of 40% in the proportion of patients
with VT in summer in comparison to winter.

There was a higher proportion of male patients with VT
in comparison to the females (10.7 vs. 4.4%, respectively;
p<0.001). Regarding the seasonal variation of the proportion
of patients with VT, it was significant among the female
patients, but not among the males. Among the females, the
incidence of VT was 7.2% in summer, 2.1% in fall, 4.9%
in winter and 4.4% in spring (p=0.004). Among the male
patients, the incidence was 12.5% in summer, 10.2% in fall,
9.3% in winter and 11.2% in spring (p=0.656) (Fig. 2).

Regarding age, in the group of patients younger than 65
years (n=1,704) the incidence was 5.6% in summer, 2.9%
in fall, 3.3% in winter and 5.7% in spring (p=0.078). Among
patients who were 65 years or older, (n=1,330), the incidence
was 13.7% in summer, 8.0% in fall, 11.3% in winter and 8.4%
in spring (p=0.071).

Mean temperatures during the four seasons in Porto
Alegre in the period from 1996 to 2002 were: 24.1 * 0.7°
C in summer, 20.3 + 3.4° Cinfall, 14.7 = 1.2° C in winter
and 19.2 = 2.4°C in spring (p = 0.006). The mean monthly
temperature and the proportion of patients with VT are shown
in Fig. 3. The correlation between the proportion of patients
with VT and the temperature is shown in Fig. 4, disclosing a
possible trend between the increase of the number of patients
with VT and temperature rise (r=0.57; p=0.052).

Discussion

This study shows that, in the assessed group, there was a
significant increase in the proportion of patients with VT in
summer. There was also a possible correlation trend between
temperature rise and increase of proportion of patients with
VT.

The seasonal variation of ventricular arrhythmias has been
assessed in studies with animal models and observational
studies. In a canine model of myocardial infarction, there
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was a higher incidence of ventricular arrhythmias in winter'.
Recent observational studies in the northern hemisphere
conducted a follow-up of patients with an implantable
cardioverter-defibrillator (ICD) and evaluated the seasonal
distribution of shocks for the treatment of malignant
ventricular arrhythmias. Miiller et al.* demonstrated 27%
of appropriate shocks in summer in ischemic patients, in
comparison to 31% in winter. Nevertheless, these findings
cannot be directly compared with the results of this study.
Patients with an ICD generally present severe heart disease
and represent a selected group of patients.

In this study, 3,034 patients were assessed and although
they do not represent a population sample, they probably
present a lower degree of selection than patients with an
ICD. In studies with ICD, malignant arrhythmia episodes
were considered only in accordance with detection criteria
and utilization of shocks programmed at the ICD. These
episodes include basically polymorphic and monomorphic
sustained tachycardia, which can trigger sudden death. In
the present study, all episodes of sustained or unsustained
VT, whether symptomatic or not, were detected during a
shorter period of observation (24 hours). No sudden death
episodes were recorded.

Possible factors that can influence the seasonal variation of
ventricular arrhythmias have not been fully established. Thermal
stress, due to very low as well as very high temperatures, can
trigger alterations in physiological processes, and maybe
physiopathological ones, determining a seasonal variation
in cardiovascular events'>'>. Some observational studies
have shown that the correlation between temperature and
cardiovascular events, including ventricular arrhythmias, can
be expressed by a U-shaped curve, with an increase of events
at the highest as well as the lowest temperature extremes'®
8. In the city of Sao Paulo, Sharovsky et al.” demonstrated
a lower incidence of mortality due to myocardial infarction
with temperatures ranging from 21.6 to 22.6°C. Lower
temperatures than this range were associated with a significant
increase of cardiovascular events. Higher temperatures, on the
other hand, although also associated with a higher probability
of events, presented a lower risk.

The city of Porto Alegre is located in a temperate climate
zone, and it does not present an excessive variation between
temperature extremes in summer and winter. In this study,
a possible positive correlation trend between the rise of
temperature and increase of proportion of patients with VT
registered by Holter monitoring was demonstrated. It could be
considered that, in this area, the temperature rise in summer
influenced the occurrence of ventricular arrhythmias, whereas
the magnitude of temperature decrease recorded in winter
was not enough to determine a variation in the occurrence of
ventricular arrhythmias. Additionally, one must consider the
fact that the climate and temperature variations in the northern
hemisphere are different from those observed in the studied
area, as winters are more rigorous and summers are milder
in most of the studies.

The increase in the proportion of patients with VT in
summer can be related not only to alterations in the absolute
temperature degree, but also to behavior alterations, which are
characteristic of this season. During summer, longer exposure
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Fig. 1 - Percentage of patients with ventricular tachycardia by season of the

year (p = 0.035).
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Fig. 2 - Percentage of women and men with ventricular tachycardia by season

of the year (p = 0.004 for women and p = 0.656 for men).
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Fig. 3 - Mean monthly temperature and percentage of patients with ventricular

tachycardia (V7).

Fig. 4 — Correlation between the percentage of patients with ventricular
tachycardia (VT) and temperature.

to sunlight, increase of physical activities and uncontrolled
weight-loss diets can lead to fluid and electrolyte loss
through the skin, which can determine electrolyte imbalance,
favoring the occurrence of ventricular arrhythmias. Similarly,
the increased food and alcoholic beverage intake, which is
characteristic of the vacation periods, can also contribute to
an increase in the occurrence of ventricular arrhythmias.

The prevalence of structural heart disease, the substrate
for the occurrence of VT episodes, is higher among men
in comparison to women'?, which can explain the higher
proportion of male patients with VT observed in this study.
Regarding the influence of gender on the seasonal variation
of VT, although a higher proportion of VT in summer was
equally found in men, it was statistically significant only
among women. The possible reason for this finding is that
the study included more females than males, as previous
studies did not demonstrate the influence of gender on the
seasonal variation of cardiovascular events?*?'. Age, however,
has an effect on the seasonal variation of sudden death and
myocardial infarction*"”. In this study, no effect of age on
the seasonal variation of VT was observed. This was not an
expected finding, as the thermoregulatory response seems to
decrease with age®.

Study limitations - The study presents some potential
limitations. This is not a population-based study; it is a
retrospective study, carried out from the analysis of the results
of 24-hour Holter monitoring at a Cardiology Service in a
general hospital, and accurate information on the presence
or not of cardiovascular disease, other diseases and utilization
of antiarrhythmic medication are not available. Thus, it is
not possible to better categorize the studied group and the
results cannot be generalized. The data were obtained from
the medical reports, and the tracing review was not possible.
Nevertheless, this was the first study to evaluate the seasonal
variation of VT in the south of Brazil, and it cannot be
considered a definitive study, but a hypothesis-generator.
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Conclusion

The occurrence of VT presents a seasonal variation in

southern Brazil, with a higher proportion of episodes occurring
in summer. There is a possible association trend between
temperature increase and VT. These results must be confirmed
by prospective future studies.
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