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Introduction:

Ambulatory blood pressure monitoring (ABPM) has demonstrated value in the prognostic
assessment of hypertensive patients with or without cardiovascular disease different from
heart failure (HF). The objective of this study was to evaluate whether ABPM can identify
subjects with HF with a worse prognosis.

Methods and Results:

We carried out a prospective multicentre study that included clinically stable outpatients with
HF. All patients underwent ABPM. A total of 154 patients from 17 centres were included,
with a mean age of 76.8 years (+ 8.3) and 55.2% were female: 23.7% had HF with a reduced
ejection fraction (HFrEF), 68.2% were in NYHA functional class Il, and 19.5% in NYHA
functional class lll. At one year of follow up, there were 13 (8,4%) deaths, of which 10 were
attributed to HF. Twenty-nine patients required hospitalization, which was due to HF in 19.
The presence of a non-dipper BP pattern was associated with an increased risk for
readmission or death at one year of follow-up (25% vs 5%; p = 0.024). By Cox regression
analysis, more advanced NYHA functional class and a higher proportional nocturnal
reduction in diastolic BP were independently associated with death or readmission at one
year; hazard ratios 3.51 ( 95%CI 1.70-7.26; p 0.001) for class Ill NYHA vs Il, and 0.961
95%ClI 0.926- 0.997; p 0.032 per 1% reduction of diastolic BP reduction, respectively.
Conclusion:

In older patients with chronic HF, a non-dipper BP pattern measured by ABPM was

associated with a higher risk of hospitalizations and death due to HF.



Introduction:

Heart failure (HF) is one of the main health problems in our setting (1-2) and
one of the main reasons for hospital admission in the developed world (3).

The role of hypertension in the development and prognosis of HF is well
known (4). Epidemiological studies show that 75% of patients with HF have a history
of hypertension and, in subjects with blood pressure (BP) > 160/90 mmHg, the
probability of HF is double that of those with BP< 140/90 mmHg (1). Hypertension
modulates the natural history of HF and is a relevant prognostic factor (5,6). There
are known to be compensatory neuro-hormonal changes in HF that alter BP levels
and patterns and heart rate patterns (7). These changes can cause poor
hypertension control, which can precipitate the decompensation of HF (8). Lower
clinical BP levels have been associated with a worse prognosis of HF (9,10),
although most available data are based on office BP levels. However, home BP
measurement using ambulatory blood pressure monitoring (ABPM) or self-
measured BP (SMBP) improves the accuracy and reproducibility of these measures
(11), meaning that ABPM may better assess the cardiovascular prognosis than office
BP measurement in hypertensive patients without cardiovascular disease (12).

Despite this, currently there are few studies of the prognostic value of ABPM
in HF, with a limited number of patients, and often with a partial focus on this
problem. Therefore, the available studies provide partial and incomplete answers
(13-15).

The objective of this study was to evaluate whether BP values measured by

ABPM can identify individuals with stable HF who will have a worse clinical evolution.



Methods:

Consecutive patients with HF and a previous admission were included in. the
Heart Failure: Usefulness of ABPM (DICUMAP) registry. This is a registry promoted
by the Heart Failure Working Group of the Spanish Society of Internal Medicine. The
inclusion criteria were: subjects > 40 years of age with HF and a previous admission,
clinically stable (= 15 days after hospital discharge with no clinical deterioration,
reappearance of symptoms or worsening of existing symptoms) capable of attending
outpatient clinics. Exclusion criteria were significant valve disease as a primary
cause of HF, contraindication to ABPM (arm circumference > 42 centimetres,
working at night, atrial fibrillation with rapid ventricular response, frequent ventricular
extrasystoles and other tachyarrhythmia).

Data collected from all patients included demographic, clinical, exploratory,
and analytical variables, chest x-ray, electrocardiogram (ECG), ABPM, and
echocardiogram (an echocardiogram performed up to 6 months previously, in the
case of known HF, or up to 3 months after inclusion was considered valid), and
treatment variables. A baseline visit was made with follow-up visits at 90 days and
one year, and data was collected on deaths, hospitalizations and their causes.

The mean of two BP measurements was used to measure office BP, with the
patient sitting after 5 minutes of rest. The two measurements were made with an
interval of 2 minutes. If there was a large difference between the two measurements,
a third measurement was made and the discordant measurement was discarded,
according to the recommendations of the European Society of Hypertension (16).

ABPM was carried out on a day representative of the subject's life. Patients

were instructed to avoid hard physical exercise and unusual stress and take their



usual medication at the usual time. Oscillometric monitoring devices (SPACELABS
90207 or 90217) were used, placing the sleeve on the non-dominant arm. ABPM
lasted for a minimum of 24 hours, with a frequency between readings of 20 minutes.
ABPM containing = 70% of valid readings and no more than one hour of inactivity
were considered valid. Periods of activity (diurnal) and rest (nighttime) were defined
a posteriori, as reflected by the patient's diary. A reduction of 10-20% in mean
systolic BP (SBP) and/or diastolic BP (DBP) was defined as a normal reduction in
nighttime BP compared with daytime BP (dipper pattern). A non-dipper pattern was
defined as a <10% decrease in nighttime BP with respect to the mean daytime SBP
and/or DBP. A riser pattern was defined as any increase in nighttime BP with respect
to the mean SBP and/or DBP value (17).

The study was approved by the Ethics and Clinical Research Committee of
the Sant Joan University Hospital of Reus, and written informed consent was
obtained from all patients before inclusion in the registry.

Statistical analysis

Quantitative variables were expressed as mean + standard deviation (SD)
and qualitative variables as frequencies and percentages. Comparisons were made
using the Student’s t test for quantitative variables and the Chi-square test or, when
dichotomous variables did not allow its use, Fisher’'s exact test for qualitative ones.

Descriptive statistics were used to analyse the data, including: mean, median,
mode, standard deviation, range, confidence intervals, minimum and maximum.

Kaplan Meier survival curves were constructed for ABPM values according to
the circadian pattern (grouped as dipper and non-dipper) by SBP and DBP quatrtile

for office BP, 24h-ABPM values, and BP during activity and rest, to assess



differences in terms of the main objective and their statistical significance, using the
log rank test. A p value of <0.05 was considered significant.

To assess whether ABPM values which presented a survival curve with
greater morbidity and mortality had prognostic significance, a bivariate analysis of
individual categorical variables was made using a Chi-square test, and calculating
the strength of the relationship of each variable with the main objective using the
odds ratio and 95% confidence intervals (Cl). Variables with a p value of < 0.05 were
selected. An analysis of the relationship of continuous variables with the main
objective was made using ANOVA, comparing the means and 95% CI. Variables
with a p value < 0.05 were selected.

The selected variables were entered into a Cox proportional hazards
regression model to identify variables with prognostic significance for the time to
readmission or death. The analysis was made using SPSS 17.0 for Windows. All

comparisons were bilateral and statistical significance was established as p <0.05.

Results:

A total of 154 patients from 17 centres were included. Baseline patient data
are shown in table 1. The mean age was 76.8 years (+ 8.3), 55.2% were female,
58.8% were autonomous and 80.4% had no cognitive impairment.

Previous Hypertension was recorded in 148 patients (94%), dyslipidaemia in
81 (52.6%) type 2 diabetes mellitus in 65 (42.2%), previous ischemic heart disease
in 16.2%, and a history of atrial fibrillation in 51.3%, while 44.2% did present chronic

kidney disease. A total of 76.3% of patients had HF with preserved ejection fraction



(HFpEF). The New York Heart Association (NYHA) functional classification was:
68.2% class Il, 19.5% class Ill, and the remaining patients class I.

The BP and heart rate values obtained during ABPM are shown in table 2.
With respect to circadian patterns of BP, 74.0% had a nighttime non-dipper BP
pattern (34.2% had a rising pattern and 39.6% a non-dipper pattern), while the
remaining patients had a dipper pattern (4.5% had an extreme-dipper pattern).

At one year of follow up, there were 13 deaths, of which 10 were attributed to
HF: 29 patients were re-admitted, which was due to HF in 19. With respect to the
main objective, the first admission due to HF or death during the follow up accounted
for 26 events, representing 16.9% of patients.

In the survival analysis, from all the analyzed hemodynamic markers of ABPM
(night-time dipper pattern, concordance between office BP and ambulatory BP
control, and nocturnal hypertension), only the night-time dipper pattern showed
significant differences. For this analysis, only the dipper pattern and the non-dipper
pattern were included: given the small number of patients with extreme-dipper and
riser patterns, these were assimilated to the dipper pattern and non-dipper pattern,
respectively. In patients with a dipper pattern (n 40, 26.0%), only 2 patients (5%)
presented an event, whereas in patients with a non-dipper pattern (n 114, 74,0%) 24
(21%) presented events during the follow-up. (Figure 1)

From all parameters, we selected those parameters that were relevant and
could be included in a logistic regression model. Presence of peripheral arterial
disease, being in NYHA functional class Ill, presenting a non-reducing pattern of the
PA, and some degree of cognitive impairment were significant to be selected for the

logistic regression model. Likewise, with respect to non-categorical variables,



glucose, haemoglobin and creatinine levels, estimated renal glomerular filtration
rate, left atrial diameter and the percentage of nocturnal decrease in DBP reached
statistical significance. Of these variables we selected, to be entered into a logistic
regression model, those variables with significance in terms of death or readmission,
once adjusted (table 3). Only NYHA functional class Ill was a predictor of death and
readmission, with a hazard ration of 3.5 (95% CI 1.7-7.3, p 0.001). The reduction in
the percentage of nighttime DBP compared with daytime was weakly protective
against death and readmission with a hazard ratio of 0.961 (95% CI 0.926-0.997, p
0.032)

Discussion:

The main finding of this study is that patients with any non-physiological
circadian pattern (non-dipper, extreme dipper and riser) were associated with a
worse prognosis compared to patients with a physiological BP-lowering pattern. In
this same sense, a greater nocturnal reduction in DBP was associated with fewer
hospitalizations and death. Our findings suggest that this pattern was not clearly
shown to be a risk factor for a poor prognosis, but was a risk marker. In addition, a
greater decrease in nighttime DBP compared with daytime DBP, which could
contribute to a dipper pattern, was associated with a slight decrease in
hospitalizations and death from HF. This issue has only been partially studied
previously.

Patients included had similar characteristics to those normally admitted for
HF (18-19) and particularly those admitted to Spanish internal medicine services

(20-26). These patients, unlike those usually included in clinical trials in HF, are



older, with a percentage of women similar to men, and with a higher prevalence of
hypertension as a cause of HF, and a greater number of comorbidities.

Seventy-four per cent of our patients had hypertensive heart disease, with a
lower percentage of patients with ischemic heart disease and a high percentage of
atrial fibrillation. The low percentage of patients with ischemic heart disease may be
explained by a possible selection bias towards patients with hypertension.

As in other studies, patients admitted for HF had significant comorbidity, with
the percentages of type-2 diabetes, dyslipidemia, peripheral arterial disease,
cerebral vascular disease and chronic kidney disease being similar to the patients
included in the RICA registry (27) and the UMIPIC study (28).

We found a combined rate of readmission and death of 16.8%, which is higher
than that observed in some clinical trials such as the I-Preserve study (18), but lower
than in the TOPCAT trial in the sub-study of the Americas (29), and the Paragon HF
trial (30) were patients characteristics were clearly different of those included in thgis
registry, but our results are similar to those found in other studies with similar
characteristics to our patients (18-24),.

The importance of certain BP patterns measured by ABPM, with a lower
nighttime decrease in BP figures, and even with high nighttime BP figures (known
as nocturnal hypertension) is that all these situations have been associated with
increased cardiovascular morbidity and mortality (25,26). However, this relationship
has been described in hypertensive subjects, sometimes with pre-diabetes (27) or
dyslipidemia (28), but there is little data on the prevalence of abnormal circadian

patterns and their relationship with morbidity and mortality in patients with HF.



Our results show that 74% of patients had a non-dipper BP pattern, similar to
the 78% found by Mallion et al (29).

Studies describe the non-dipper BP pattern and nighttime hypertension as a
marker and, possibly, a prognostic predictor of CVD. However, careful analysis of
these studies shows that this situation occurs in registers and series where CVD is
systematically excluded, or does not affect > 15% of patients (34-38).

The importance of our study lies in the fact that there is little data on the
prognostic role of the parameters obtained by ABPM in patients with established
CVD, and even fewer data on patients with HF, and there are practically no studies
in elderly patients with HF and comorbidities.

Only two studies have assessed the influence of ABPM data in the prognosis
of HF. Our study included the largest number of real world patients. Our data indicate
that a non-dipper nighttime pattern is a marker of poor prognosis in patients with HF.

Of the available data, the study by Canesin et al (39) shows a higher mortality
rate in patients with SBP <105mmHg measured by ABPM than those with SBP
2105mmHg. However, this study was carried out in only 38 patients with NYHA
functional class 4, limiting the utility of the results.

Shin et al (40) analysed ABPM values in 118 male patients with HFrEF and
found that the non-dipper pattern was associated with an increased risk of death and
readmissions due to HF after a 4-year follow-up. The dipper pattern was a risk factor,
as was the heart rate, probably because the follow up was longer than in our study.
However, in our study, the patient profile was more similar to that usually seen in
real world situations, and therefore the results of the Shin study may be more

applicable to younger patients with HFrEF.



Finally, Komori et al (41), analyzed a prospective, observational cohort study
of five hundred and sixteen hospitalized HF patients who underwent ABPM. Finding
that the riser BP pattern subgroup had a significantly higher incidence of the
composite outcome (all-cause mortality and cardiovascular events such as coronary
events, HF rehospitalization, and stroke) than the other subgroups of HFpEF
patients (HR, 3.01; 95% CI: 1.54-6.08, P<0.01), but not the HFrEF patients. The
results are similar to those of our study but in this cohort, ABPM was realized at
hospitalization, where changes in treatment are usually realized. In our study ABPM
is performed when patients are on stable treatment. On the other hand Komori's
study included Japanese population.

The strengths of the study are that it was a multi-centre study carried out in
17 Spanish centres covering the whole country and patients had a highly-prevalent
disease such as HF and characteristics similar to those usually admitted to our
centres.

The study had some limitations. First, the limited number of patients included.
However, based on the sample calculation the number of patients recruited seems
sufficient for an initial assessment of this issue. Secondly, the follow up was limited
to one year. Thirdly, patients with non-advanced stages of HF were selected. This
bias may be due to the characteristics of the study, which selected stable patients
able to attend outpatient consultations and carry out ABPM. Fourthly, data on
natriuretic peptides or troponins, were initially not included at the protocol and are
therefore not available.

In conclusion, a non-dipper circadian BP pattern measured by 24-hour ABPM

(with a reduction of <10% during the resting period) was associated with a greater



number of hospitalizations and higher mortality in patients with HF. Neither nocturnal
hypertension nor the SBP or DBP quartiles in each of the three periods measured
were significantly associated with a worse prognosis in patients with HF. The non-
dipper pattern was not a risk factor for a poor prognosis, but was a risk marker. If
this is so, this situation would not be susceptible to therapeutic intervention. The
explanation would probably be due to characteristics that are not entirely clear and

which merit further study.



Conflicts of interest Statement: The authors declare they have no conflict of
interest



Investigator list of the Dicumap Registry:
1. Miguel Camafort Babkowski, Hospital Clinic Barcelona
2. José Carlos Arévalo Lorido, Hospital de Zafra Badajoz
3. Javier Sobrino Martinez, Fundacié Hospital de |'Esperit Sant, Barcelona
4. Luis Manzano Espinosa, Hospital Universitario Ramén y Cajal, Madrid
5. José Luis Arias Jiménez, Hospital Universitario Virgen Macarena  Sevilla
6. Jorge GOmez Cerezo, Jorge Francisco Hospital Infanta Sofia,Madrid
7. Jesus Diez Manglano, Hospital Royo Villanova Zaragoza
8. Oscar Aramburu Bodas, Hospital Universitario Virgen Macarena Sevilla
9. Jordi Grau Amorés. Hospital Municipal de Badalona. Barcelona
10.Manuel Montero Peréz-Barquero. Hospital Universitario Reina Sofia Cordoba
11.Gerard Torres Cortada, Hospital Santa Maria Lleida
12.Joan Carles Trullas Vila, Hospital Sant Jaume, Olot, Girona
13.José Manuel Varela Aguilar, Hospital Virgen del Rocio Sevilla
14.Gonzalo Martinez de las Cuevas, Hospital ~ Universitario  Marqués de
Valdecilla, Cantabria
15.Fernando Salgado Ordofiez, Hospital Carlos Haya Malaga
16.Manuel Méndez Bailon, Hospital Infanta Leonor Madrid.

17.Nuria Ribas Piz4, Hospital de la Santa Creu i Sant Pau, Barcelona



References

1. Benjamin EJ, Virani SS, Callaway CW, Chamberlain AM, Chang AR, Cheng
S, et al. American Heart Association Council on Epidemiology and Prevention
Statistics Committee and Stroke Statistics Subcommittee. Heart Disease and Stroke
Statistics-2018 Update: A Report From the American Heart Association. Circulation.
2018; 137:€67-e492.

2. Beaty C, Moran AE, Forouzanfar MH, Roth G, Mensah GA, Ezzati M, et al.
The Global Burden of Ischemic Heart Disease in 1990 and 2010: The Global Burden
of Disease 2010 Study. Circulation. 2014; 129:1493-1501.

3. Levy D, Kenchaiah S, Larson MG, Benjamin EJ, Kupka MJ, Ho KKL, et al.
Long-term trends in the incidence of and survival with heart failure. N Engl J Med.
2002; 347: 1397-1402.

4. Pfeffer MA. Heart Failure and Hypertension: Importance of Prevention. Med
Clin North Am. 2017;101:19-28.

5. Pocock SJ, McCormack V, Gueyffier F, Boutitie F, Fagard RH, Boissel JP. A
score for predicting risk of death from cardiovascular disease in adults with raised
blood pressure, based on individual patient data from randomised controlled trials.
BMJ. 2001;323:75-81.

6. Lewington S, Clarke R, Qizilbash N, Peto R, Collins R. Age-specific relevance
of usual blood pressure to vascular mortality: a meta-analysis of individual data for
one million adults in 61 prospective studies. Lancet. 2002; 360:1903-1913.

7. Parati G, Esler M. The human sympathetic nervous system: its relevance in

hypertension and heart failure. Eur Heart J. 2012;33:1058-1066.



8. Gheorghiade M, Abraham WT, Albert NM, Greenberg BH, O'Connor CM, She
L, et al. Systolic blood pressure at admission, clinical characteristics, and outcomes
in patients hospitalized with acute heart failure. JAMA. 2006;296:2217-26.

9. Lee TT, Chen J, Cohen DJ, Tsao L. The association between blood pressure
and mortality in patients with heart failure. Am Heart J. 2006;151:76-83.

10. Pérez-Calvo JI, Montero-Pérez-Barquero M, Camafort-Babkowski M,
Conthe-Gutiérrez P, Formiga F, Aramburu-Bodas O, RICA Investigators. Influence
of admission blood pressure on mortality in patients with acute decompensated heart
failure. QJM. 2011; 104: 325-333.

11. Andersen MJ, Khaw W, Khawandi W, Agarwal R. Home blood pressure
monitoring in CKD. Am J Kidney Dis. 2005;45: 994-1001.

12. Bobrie G, Chatellier G, Genes N, Clerson P, Vaur L, Vaisse B, et al.
Cardiovascular prognosis of «masked hypertension» detected by blood pressure
self-measurement in elderly treated hypertensive patients. JAMA. 2004;291:1342-9.
13. Camafort-Babkowski M. Monitorizacion ambulatoria de la presion arterial e
insuficiencia cardiaca. Hipertension y Riesgo Vascular. 2011; 28:102-107.

14. Goyal D, Macfadyen RJ, Watson RD, Lip GYH. Ambulatory blood pressure
monitoring in heart failure: a systematic review. Eur J Heart Fail. 2005; 7: 149-156.
15. Jamieson MJ, Jamieson C. Ambulatory blood pressure in heart failure. Eur J
Clin Invest. 2001;31 Suppl 2:18-25.

16. Williams B, Mancia G, Spiering W, et al. 2018 ESC/ESH Guidelines for the

management of arterial hypertension Eur Heart J. 2018;39(33):3021-3104.



17. Parati G, Stergiou G, O'Brien E, et al. European Society of Hypertension
practice guidelines for ambulatory blood pressure monitoring. J Hypertens. 2014;
32:1359-1366.

18. Massie BM, Carson PE, McMurray JJ, Komajda M, McKelvie R, Zile MR, et
Al. Irbesartan in patients with heart failure and preserved ejection fraction. N Engl J
Med. 2008; 359:2456-2467.

19. Kjekshus J, Apetrei E, Barrios V, Béhm M, Cleland JG, Cornel JH, et al.
Rosuvastatin in older patients with systolic heart failure. N Engl J Med. 2007;357:
2248-2261.

20. Montero-Perez-Barquero M, Manzano L, Formiga F, Roughton M, Coats A,
Rodriguez-Artalejo F et al. Utility of the SENIORS elderly heart failure risk model
applied to the RICA registry of acute heart failure. Int J Cardiol. 2015; 182:449-53.
21. Conde-Martel A, Arkuch ME, Formiga F, Manzano-Espinosa L, Aramburu-
Bodas O, Gonzélez-Franco A, et al. Gender related differences in clinical profile and
outcome of patients with heart failure. Results of the RICA Registry. Rev Clin Esp.
2015; 215:363-370

22. Ruiz-Laiglesia FJ, Sanchez-Marteles M, Pérez-Calvo JI, Formiga F,
Bartolomeé-Satué JA, Armengou-Arxé et al. Comorbidity in heart failure. Results of
the Spanish RICA Registry. QJM. 2014; 107: 989-94.

23. Trullas JC, Formiga F, Montero M, Carrera-lzquierdo M, Grau-Amoroés J,
Chivite-Guillén D, et al. Impact of weight loss on mortality in chronic heart failure:
findings from the RICA Registry. Int J Cardiol. 2013; 168: 306-311

24. Gonzalez-Garcia A, Montero Pérez-Barquero M, Formiga F, Gonzalez-

Juanatey JR, Quesada MA, Epelde F, Oropesa R, Diez-Manglano J, Cerqueiro JM,



Manzano L; RICA registry investigators. Has beta-blocker use increased in patients
with heart failure in internal medicine settings? Prognostic implications: RICA
registry. Rev Esp Cardiol (Engl Ed). 2014; 67: 196-202.

25.  Franco J, Formiga F, Chivite D, Manzano L, Carrera M, Arévalo-Lorido JC, et
Al; RICA investigators. New onset heart failure--Clinical characteristics and short-
term mortality. A RICA (Spanish registry of acute heart failure) study. Eur J Intern
Med. 2015;26:357-362.

26. Cerqueiro JM, Gonzalez-Franco A, Montero-Pérez-Barquero M, Llacer P,
Conde A, Davila MF, et Al. Reduccién de ingresos y visitas a Urgencias en pacientes
fragiles con insuficiencia cardiaca: resultados del programa asistencial UMIPIC, Rev
Clin Esp. 2016; 216: 8 -14

27. Fagard RH, Celis H, Thijs L, Staessen JA, Clement DL, de Buyzere ML, et al
Daytime and Nighttime Blood Pressure as Predictors of Death and Cause-Specific
Cardiovascular Events in Hypertension. Hypertension. 2007;51: 55-61.

28. Fan HQ, Li Y, Thijs L, Hansen TW, Boggia J, Kikuya M, Bjorklund-Bodegard
K, Richart T, et Al. Prognostic value of isolated nocturnal hypertension on ambulatory
measurement in 8711 individuals from 10 populations. J Hypertens. 2010;28: 2036-
2045.

29. Pfeffer MA, Claggett B, Assmann SF, et al. Regional variation in patients and
outcomes in the Treatment of Preserved Cardiac Function Heart Failure With an
Aldosterone Antagonist (TOPCAT) trial. Circulation. 2015;131:34-42.

30. Solomon SD, McMurray JJV, Anand IS, et al. Angiotensin-Neprilysin
Inhibition in Heart Failure with Preserved Ejection Fraction. N Engl J Med. 2019;

381:1609-1620.



31. Gupta AK, Greenway FL, Cornelissen G, Pan W, Halberg F. Prediabetes is
associated with abnormal circadian blood pressure variability. J Hum Hypertens.
2008; 22: 627-633.

32. Rafidah HM, Azizi A, Noriah MN. Blood pressure variability and arterial
elasticity in hyperlipidaemic subjects. Singapore Med J. 2008; 49:297-303.

33. Mallion JM, Neuder Y, Ormezzano O, Rochette GB, Salvat M, Baguet JP.
Study of nycthemeral variations in blood pressure in patients with heart failure. Blood
Press Monit. 2008;13:163-165.

34. Brotman DJ, Davidson MB, Boumitri M, Vidt DG. Impaired Diurnal Blood
Pressure Variation and All-cause Mortality. American J Hypertens. 2008;21:92-97.
35. Verdecchia P, Angeli F, Mazzotta G, Garofoli M, Ramundo E, Gentile G, et
al. Day-Night Dip and Early-Morning Surge in Blood Pressure in Hypertension:
Prognostic Implications. Hypertension. 2012; 60: 34-42.

36. Papadopoulos DP, Mourouzis |, Faselis C, Perrea D, Makris T, Tsioufis C, et
al Masked Hypertension and Atherogenesis: The Impact of Apelin and Relaxin
Plasma Levels. J Clin Hypertens. 2013;15:333-336.

37. Ohkubo T, Kikuya M, Metoki H, Asayama K, Obara T, Hashimoto J, et al.
Prognosis of “Masked” Hypertension and “White-Coat” Hypertension Detected by
24-h Ambulatory Blood Pressure Monitoring. J Am Coll Cardiol. 2005; 46: 508-515.
38. Dolan E, Stanton A, Thijs L, Hinedi K, Atkins N, McClory S, et al. Superiority
of Ambulatory Over Clinic Blood Pressure Measurement in Predicting Mortality: The

Dublin Outcome Study. Hypertension. 2005; 46: 156-161.



39. Canesin MF, Giorgi D, Oliveira MT Jr, Wajngarten M, Mansur AJ, Ramires
JA, et al. Ambulatory blood pressure monitoring of patients with heart failure. A new
prognosis marker. Arg Bras Cardiol. 2002; 78:83-89.

40. Shin J, Kline S, Moore M, Gong Y, Bhanderi V, Schmalfuss CM, et al.
Association of Diurnal Blood Pressure Pattern With Risk of Hospitalization or Death
in Men With Heart Failure. Journal of Cardiac Failure. 2007;13: 656-662.

41. Komori T, Eguchi K, Saito T, Hoshide S, Kario K. Riser Pattern Is a Novel
Predictor of Adverse Events in Heart Failure Patients With Preserved Ejection

Fraction. Circ J. 2017 Jan 25;81(2):220-226.



1,0

0,8

0,61

0,0

Days Free from Death or re-hospitalization

ﬁi—%

T T T
0 100 200 300

T
400

Dipper Pattern
—I1 Dipper
M .
Non Dipper
+ PP
+
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Variable Mean (£ SD)/%

Age at first visit (years) 76.8 (£8.3)
Women 55.2 %
Hypertension 94%
Ischemic Cardyomyopathy 17%
Mean Office SBP (mmHg) 137.4 (x19.4)
Mean Office DBP (mmHg) 74.8 (£ 11.4)
Office Heart rate (BPM) 73.1 (£11.5)
Body mass index (Kg/m 2) 29.9 (+ 4.8)
Abdominal perimeter (cm) 100 (£ 11)
Glucose (mg/dL) 121.5 (+ 35.7)
Diabetes (%) 42.2%
GFR (ml/min/1.73m?) 58.3 (+ 23.2)
CKD (GFR < 60 ml/min/1.73m?) 45.85%
LVEF (%) 56.9 (+ 13)
HFREF (%) 23.7%
HFPEF (%) 76.3%
Dependency 41.2%
Cognitive impairment 19.6%

Table 1: Baseline subject characteristics

Dependency was defined as Barthel index below 60 points, cognitive impairment
was defined as equal or more than 5 points in Pfeiffer's short portable mental state
questionnaire.

SBP: Systolic Blood Pressure, DBP: Diastolic Blood Pressure, BPM: Beats per
minute GFR: Glomerular filtration rate; CKD: Chronic Kidney disease. LVEF: Left
Ventricular Ejection Fraction, HFREF: Heart Failure with reduced ejection fraction,

HFPEF Heart failure with preserved ejection fraction .



Variable Mean * SD/%
SBP 24h (mean) mmHg 1242+ 16.4
DBP 24h (mean) mmHg 66.1+9.7
24h HR (mean) BPM 70,8 +£12.1
SBP activity (mean) mmHg 126,4 £ 16.7
DBP activity (mean) mmHg 68,7 +10.7
Activity HR (mean) BPM 73,0+ 13.2
SBP rest (mean) mmHg 121,3+18.9
DBP rest (mean) mmHg 62,9+10.4
Heart rate rest (mean) 68,6 + 13.5
Reduction in SBP % 4,1 +16.7
Reduction in DBP % 9,0+ 15.8
Dipper Pattern 21.43%
Super Dipper Pattern 4.55%
Non Dipper Pattern 39.61%
Riser Pattern 34.42%

Table 2: Baseline Blood Pressure and Heart Rate parameters.
SBP: Systolic Blood Pressure, DBP: Diastolic Blood Pressure, BPM: Beats per

minute. HR: Heart Rate



VEUETES Hazard Ratio Significance Lower 95% Cl Upper 95% ClI

NYHA Stage 3,511 0,001 1,699 7,256
Left Atrial Diameter | 1,032 0,058 0,999 1,066
% of DBP reduction [0,961 0,032 0,926 0,997

Table 3. Stepwise Cox regression for death/readmission of significant variables in
bivariate analysis. NYHA: New York Heart Association, DBP: Diastolic Blood

Pressure
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