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Context : Seasonal variation in arterial blood pressure has been reported in studies with hypertensive and normotensive subjects.
However, the influence of seasonal change on blood pressure of hemodialysis patients has not been reported. Objective: To
investigate the seasonal variation of blood pressure in Brazil, a tropical country, in patients on hemodialysis. Design : Prospective,
cohort study. Setting : Dialysis unit of a tertiary medical center (a teaching hospital of the University of S&o Paulo School of
Medicine, Sao Paulo). Patients : Sixteen patients with chronic renal failure undergoing hemodialysis. Outcomes : Blood pressure,
body weight, and ambient temperature were evaluated during 6 hemodialysis sessions carried out on 13 days during the four
seasons. Results : The diastolic blood pressure was lower in summer than in fall and winter (95 + 8 vs 107 + 10 and 101 + 10
mmHg, respectively; p < 0.05). The same was observed with mean blood pressure (116 + 8 vs 130 + 11 and 124 + 9 mmHg,
respectively; p < 0.01). On the other hand, the ambient temperature was higher in summer than in fall and winter (23.0 £ 1.6 vs 19.5
+ 3.0 and 15.8 = 1.9 °C, respectively; p < 0.01). Conclusions : We concluded that for patients with chronic renal failure the blood
pressure has a seasonal variation with higher pressures in fall and winter than in summer. Thus, further studies are needed to
elucidate the impact of this observation on the adjustment of antihypertensive treatment and on morbidity and mortality in maintenance
dialysis patients.
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INTRODUCTION The causes of seasonal variation in blood pressure
are not clear, although some studies have reported an
inverse correlation between blood pressure and

asonal variation in blood pressure has been reportgsironmental temperatut€Furthermore, a study carried

in studies with hypertensive and normotensiveut in Japan observed a blood pressure increase of 4/3

ubjects:® Several reports have shown that botinmHg in the winter in association with elevated urinary
systolic and diastolic blood pressure are highest in winteatecholamine excretion.
This pattern affects all ages, including childféand the In the northern hemisphere mortality from
magnitude of this variation appears to increase wittt ageardiovascular disorders, including ischemic heart
The Medical Research Council of England studiedisease and stroke, is higher in winter than sumer.
seasonal variation of blood pressure in 17,000 treated|ar patients undergoing chronic hemodialysis, the
untreated hypertensive patients and observed that blasgtdiovascular disease is associated with increased
pressure increases by approximately 7/3 mmHg in theorbidity and mortality? However, the influence of
winter compared to the summder. seasonal change on blood pressure of hemodialysis
patients has not been reported. In this study we
investigated the seasonal variation of blood pressure in
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METHODS RESULTS

Sixteen patients with chronic renal failure undergoing  In the 16 patients studied, the body mass index (Kg/
hemodialysis at the University of Sdo Paulo General HospitaF) was 22.5 + 3.0 (range 16.5 to 29.7). For men it was
entered this study after signing the informed consent. Eigt2.9 + 2.8 (21.2 to 29.7) and for women it was 22.1 + 3.3
were men and 8 women, 14 were white and two were bla¢k6.5 to 25.2). Table | shows the ambient temperature,
Age ranged from 24 to 69 years (45 £ 12 years, mean + SD)erdialysis body weight gain, hemoglobin and blood
and hemodialysis time from 4 to 91 months (33 £ 24 monthgkessure for each season. Although the average
Twelve (75%) patients were hypertensive (BP > 160 / 9@mperature was significantly higher in summer there was
mmHg) and were receiving anti-hypertensive drugs including change in body weight gain in the interdialytic interval
beta-blockers, calcium channel inhibitors or angiotensiand in hemoglobin. On the other hand, both diastolic and
converting enzyme inhibitors. The patients were advised rieean blood pressure pre-hemodialysis were significantly
take anti-hypertensive medication until the night precedingwer in summer than in fall, winter and spring. Table 1
the hemodialysis session and the adjustments of prescriptidso shows that hemodialysis was effective in decreasing
were carried out according to the assistant physician. Tpest-dialysis blood pressure in every season of the year.
24-hour urinary volume was less than 100 ml in all of the
patients.

The patients were studied from January to December
1992, in S&o Paulo, Brazil. Brazil is a tropical country iD|SCUSSION
the southern hemisphere and the four seasons are defined
as summer (January, February and March), fall (April, May
and June), winter (July, August and September) and spring Several studies have shown seasonal variation in blood
(October, November and December). Each patient wagessure in both normotensive and hypertensive subjects.
evaluated during 6 consecutive hemodialysis sessiof¢jowever, none of them showed this variation in patients
carried out over 13-day intervals, from February 17 to 28ith chronic renal failure. Thus, this is the first study to
(summer), May 18 to 30 (fall), August 17 to 29 (winterflemonstrate that seasonal change in blood pressure is also
and November 16 to 28 (spring). observed in patients undergoing hemodialysis.

The study was done on an outpatient basis. Before and Most of the studies made comparisons between
after the hemodialysis the body weight and the blood pressatenmer and winter and showed an increase in blood
was measured on the arm opposite the arteriovenous fistpl®ssure in winter. In our study, in sharp contrast to what
The blood pressure was measured twice after 5 minutes inad previously been report&d? a more intense blood
supine position by a trained renal nurse. pressure increase was observed in the fall, when the

Patients received hemodialysis treatment three timasbient temperature was higher than in winter. The reasons
a week, 4 hours each session, with a dialysate containfig this are not clear. These results are the opposite to
sodium (140 mEg/l), potassium (1.0 mEg/l), calcium (3.Rose’s study; in which blood pressure peak values
mEg/l), and bicarbonate (35 mEg/l). During hemodialysisccurred in the spring rather than in the winter. These
all patients were ultrafiltrated to maintain their hydratatiodiscrepancies might result from climatic differences
status at dry weight. Kt/V was 1.19 + 0.12. between the geographic sites covered by the two studies.

Environmental temperature recordings were provided  In the summer, peripheral vasodilatation is associated
by the Brazilian Air Force and correspond to thavith an increase in cardiac output. On the other hand, in
temperature recorded at Congonhas Airport (Sdo Paulti)e winter peripheral vasoconstriction is associated with a
The temperature was recorded in Centigrade, at one-ho@crease in cardiac output. Since there is an increase in
intervals for 24 hours. For each season, the temperaturpli@sma norepinephrifi€® and urinary excretion of
the average of the 13 consecutive days. catecholaminésin the winter, it is plausible to assume

Data are expressed as mean = SD. Mean blotltht seasonal blood pressure adaptation requires activation
pressure was calculated as 1/3 of the systolic blood pressefréhe sympathetic nervous system, which is present in
plus 2/3 of the diastolic blood pressure. Statistical evaluatipatients with chronic renal failure undergoing dialy$is.
was done by Student’s paired t test and variance analysis In accordance with studies where blood pressure
for repeated measures (Anova) followed by Bonferroniisieasurements were casual, those involving non-invasive
test. Statistical significance was accepted as p < 0.05. outpatient blood pressure recordings have reported blood
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Table 1
Seasonal variation of ambiental temperature, interdialysis body weight gain, hemoglobin and diastolic and
mean blood pressure.

Summer Fall Winter Spring
Temperature (°C) 23.0+1.6 195+3.0° 158+19°¢ 20.1+2.7°"
Body weight (kg) 21+09 21+09 2.2+0.9 21+0.6
Hemoglobin (g%) 7.7+15 74+13 7.7+14 87+19
DBP before HD 95+8 107 +£10° 101 £10° 101 £8°
(mmHg) after HD 87+7¢2 96 +10° 89+9°2 91+9+®
MBP before HD 116 + 8 130+ 11°¢ 124 +9°¢ 124 £ 127"
(mmHg) after HD 104 +£13° 116 £ 14 @ 108 £12 @ 112 +11°
a=p<0.01 before vs after HD
b=p<0.05c=p<0.01 vS summer

pressures higher in cold than in warm sea&onkus, our reported that in winter there is an increase in caloric intake,
observations may influence the decision to stashich may be attributable to increased demands for body
antihypertensive therapy in patients undergoing dialysis. hreat production. In addition, there might be greater salt
addition, it is possible that for these patients the adjustmengestion in winter with a blood pressure increase. In our
of anti-hypertensive medication should be carried out ipatients urinary sodium excretion did not contribute to
summer and in the beginning of the cooler months. sodium homeostasis. Furthermore, in our patients
Seasonal blood pressure variation is observed in atiterdialysis body weight gain was similar in all seasons,
age group® and, at least for patients with hypertensionsuggesting that sodium intake was the same. However,
this variation is higher in older than in younger subjéctsanother possibility is an increased sodium loss in sweat in
This is relevant in patients undergoing dialysis, since treimmet? with higher blood pressure decrease in summer.
mean age in this population is increased. In the northern hemisphere the higher winter mortality
Seasonal blood pressure change is also greater in thimm ischemic heart disease and cerebral vascular disorder is
than obese subjectdt is possible that body fat provideswell known#2In England and Wales, mortality from ischemic
thermal isolatioft and increased body fat might lesserheart disease is 50% higher in winter than in sufiraad
the degree of centrally controlled vasoconstrictor responBell and Morton reported similar findings in New Y&tk here
to cooling. Since body mass index is lower in hemodialysis evidence to suggest that cardiovascular risk becomes greater
patients, this might account for higher seasonal variati@s blood pressure increase8.Therefore, it is possible that
blood pressure. the cardiovascular risk is greater in winter. However, the impact
In our study the anti-hypertensive therapy was not@f seasonal variation in the mortality of patients undergoing
controled variable and 75% of the patients were receivirttiglysis has not been studied, although it is well known that, in
anti-hypertensive drugs when blood pressure measuremehts population, cardiovascular mortality increases in the
were performed. In this way, the Medical Research Coungitesence of hypertensié#i° Finally, this study confirms that
of England showed that, at least for patients with milchemodialysis treatment is accompanied by control of blood
hypertension, there was no evidence that treatmepressuré and adds the information that this effect is not
influenced seasonal variation in arterial blood pressurafluenced by environmental temperature.
However, for patients on dialysis future studies are necessary In conclusion, our observations suggest that for
to confirm that anti-hypertensive therapy does not influengeatients with chronic renal failure the blood pressure has
seasonal variation in arterial blood pressure. a seasonal variation with higher pressures in fall and winter
Hata et aP reported that in normal subjects and irthan in summer. Thus, further studies are needed to
patients with essential hypertension, urinary sodiumlucidate the impact of this observation in morbidity and
excretion was higher in winter than in summer. The authonsortality in maintenance dialysis patients.
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REsumo

Objetivo: Variagdo sazonal na pressao arterial foi relatada em estudos com individuos hipertensos e normotensos. Porém, a
influéncia de variacéo sazonal na presséo sangiliinea de pacientes em hemodidlise néo foi relatada. Neste estudo nés investigamos
a variacdo sazonal da pressao sangulinea no Brasil, um pais tropical, em pacientes em programa de hemodialise. Tipo de
estudo : Estudo clinico prospectivo. Local: Unidade de dialise de um centro médico terciario (Hospital de ensino da Faculdade de
Medicina da Universidade de Sao Paulo — Sao Paulo ). Pacientes : 16 pacientes com insuficiéncia renal crénica em programa de
hemodidlise. Variaveis: Registro da pressao arterial, peso corpéreo e temperatura ambiente durante seis sessdes de hemodialise,
realizadas em 13 dias durante as quatro esta¢des do ano. Resultados : A pressao arterial diastélica foi menor no verao que no
outono e inverno (95 + 8 vs 107 + 10 e 101 + 10 mmHg, respectivamente; p <0,05). O mesmo foi observado para a pressao
arterial média (116 £ 8 vs 130 + 11 e 124 + 9 mmHg, respectivamente; P <0,01). Por outro lado, a temperatura ambiental foi mais
alta no verdo que no outono e inverno (23.0 + 1.6 vs 19.5 + 3.0 e 15.8 + 1.9 °C, respectivamente; p <0,01). Conclus6es : N6s
concluimos que para pacientes com insuficiéncia renal cronica a pressao sangliinea tem uma variagao sazonal com pressées
mais altas no outono e inverno que no verao. Sendo assim, estudos adicionais sdo necessarios para elucidar o impacto desta
observacgao no ajuste do tratamento anti-hipertensivo e na morbidade e mortalidade de pacientes em programa de dialise.
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