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5Office/Out-of-Office Blood Pressure 
Measurements

Paolo Verdecchia, Gianpaolo Reboldi, and Fabio Angeli

5.1	� Introduction

Several studies have been conducted over the past 30 years to investigate whether 
the superiority of out-of-office blood pressure (BP) over office BP for improving 
cardiovascular risk stratification, initially obtained from mixed cohorts of diabetic 
and nondiabetic subjects [1–4], is suitably extendible to fully diabetic cohorts. 
Dealing with diabetes, these studies mostly focused on diabetic microvascular com-
plications at the renal, retinal, and neural level, in addition to macrovascular com-
plications and mortality.

Extensive reviews and commentaries have been published on this issue [5–7]. 
Here, we will provide a clinically oriented overview of clinical studies, which inves-
tigated the impact of office versus out-of-office BP, either at home or during 24-h 
ambulatory BP monitoring, on target organ damage and major cardiovascular events 
in diabetic subjects. Table 5.1 summarizes the main areas of interest.
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Table 5.1  Out-of-office blood pressure in subjects with diabetes: main areas of interest

Masked hypertension
White-coat hypertension
24-h BP and day-night BP changes
Self-measured home BP
BP variability
Therapeutic implications

5.2	� Masked Hypertension

Initially coined by Pickering in year 2002 [8], the term “masked hypertension” 
(MH) is defined as untreated subjects with normal BP during the clinical visit asso-
ciated with abnormally elevated BP out of the clinical setting (i.e., self-measured at 
home or during 24-h ambulatory BP monitoring). Such definition has been subse-
quently extended to treated subjects apparently controlled by treatment, using the 
term “uncontrolled masked hypertension” [9].

The prevalence of MH is generally elevated in diabetic subjects. In the IDACO 
(International Database on Ambulatory Blood Pressure in Relation to Cardiovascular 
Outcomes) study, the prevalence of MH, defined by 24-h ambulatory BP monitoring 
in untreated subjects, was 29%, versus 19% among nondiabetics [10]. When the 
analysis was restricted to treated subjects, the prevalence of MH was 42% among 
diabetics and 30% among nondiabetics [10]. In other studies conducted with 24-h 
ambulatory BP monitoring, the prevalence of MH among diabetics was 30% [11] 
and 47% [12]. In a study from Japan with MH detected using self-measured home 
BP in diabetic patients, the prevalence of MH was 41% (112 subjects over 270 with 
normal home BP) [13]. In a recent study, the prevalence of MH was 29% in off-
spring of patients with diabetes, versus only 3% in offspring of nondiabetic sub-
jects [14].

Which are the predictors of MH? As shown in Table 5.2, several factors includ-
ing diabetes have been associated with a higher probability of MH.

5.2.1	� Masked Hypertension and Organ Damage

Diabetic subjects with MH generally present greater organ damage when compared 
with diabetic controls with normal out-of-office blood pressure. In studies from 
independent laboratories, diabetic subjects with MH showed an increased left ven-
tricular mass at echocardiography [22, 23] and a reduction of active diastolic relax-
ation [23] when compared with diabetic normotensive controls. A meta-analysis of 
published studies showed a nonsignificant trend towards a higher left ventricular 
mass in diabetic subjects with MH [24]. Urinary albumin excretion rate (UAER) has 
been found increased in diabetic subjects with MH [22] and the progression from 
microalbuminuria to macroproteinuria was eightfold more frequent in diabetic sub-
jects with MH [13].
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Table 5.2  Predictors of masked hypertension

Prehypertension [15]
High physical or mental stress at work/home [16]
Diabetes [10]
Smoking [17]
Metabolic syndrome [18]
Chronic kidney disease [19]
Obstructive sleep apnea [20]
Elderly subjects, with office BP taken after a large meal [21]

Eguchi et al. found an excess risk of silent cerebral infarctions in diabetic sub-
jects with MH [12]. In a study from Sweden, diabetic subjects with MH defined by 
a normal office BP associated with an isolated raise in nighttime BP (30 out of 100 
subjects) showed an increased pulse wave velocity and central blood pressure, 
reflecting increased large artery stiffness [25].

5.2.2	� Masked Hypertension and Outcome

MH is associated with a markedly increased risk of major cardiovascular events. In 
a meta-analysis from our group, the risk of major CV events was higher in subjects 
with MH than in the normotensive subjects regardless of whether MH was defined 
according to self-measured BP at home (hazard ratio [HR] 2.13; 95% confidence 
interval [CI], 1.35–3.35; P  =  0.001) or 24-h ambulatory BP (HR 2.00; 95% CI: 
1.54–2.60; P < 0.001) [26].

The IDACO study specifically investigated the prognostic impact of MH among 
diabetic subjects. Overall, 229 diabetic and 5486 nondiabetic subjects who under-
went 24-h ambulatory BP monitoring were followed for a median of 11 years [10]. 
After adjustment for potential confounders, the excess risk of total cardiovascular 
events (Fig. 5.1) in untreated subjects with diabetes and MH tended to be higher 
than that in diabetic normotensive subjects (HR 1.96; 95% CI 0.97–3.97; P = 0.059), 
not dissimilar from subjects with stage 1 hypertension (HR, 1.07; 95% CI 0.58–1.98; 
P = 0.82) and definitely lower than in subjects with stage 2 hypertension (HR 0.53; 
CI 0.29–0.99; P = 0.048) [10]. The prognostic impact of MH tended to disappear in 
treated subjects: in this subgroup, the risk of cardiovascular events did not differ 
between those with MH and the normotensive group (HR 1.13; 95% CI 0.54–2.35; 
P = 0.75), as well as with the group with stage 1 hypertension (HR, 0.91; 95% CI 
0.49–1.69; P  =  0.76) and stage 2 hypertension (HR 0.65; 95% CI, 0.35–1.20; 
P = 0.17) [10].

In addition to 24-h ambulatory BP, self-measured home BP may be useful to 
identify diabetic subjects with MH and increased cardiovascular risk. In the 
HONEST (Home BP measurement with Olmesartan Naive patients to Establish 
Standard Target blood pressure) study, which included treated diabetic patients, the 
incidence of major cardiovascular events was 13.2/1.000 patients/year in the group 
with masked uncontrolled hypertension, versus 6.1/1.000 patients/year (HR 2.77) in 
the normotensive subgroup [27].

5  Office/Out-of-Office Blood Pressure Measurements
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Fig. 5.1  Incidence of major cardiovascular events in diabetic subjects with normotension, masked 
hypertension, stage 1 hypertension, and stage 2 hypertension. From Franklin et al. [10], modified

An interesting finding noted in the PAMELA (Pressioni Arteriose Monitorate E 
Loro Associazioni) study was the increased risk to develop diabetes in the long term 
among initially nondiabetic subjects with MH [28]. This finding may be accounted 
for by the unfavorable metabolic profile of these subjects even in a prediabetic 
phase [28].

The recent European Hypertension Guidelines provided some important recom-
mendations on the management of subjects with MH [29] and there is no reason 
why these recommendations should not be extended to diabetic subjects [29]. First, 
“In masked hypertension, lifestyle changes are recommended to reduce cardiovas-
cular risk, with regular follow-up, including periodic out-of-office BP monitoring” 
(I C recommendation) [29]. Second, “antihypertensive drug treatment should be 
considered in masked hypertension to normalize the out-of-office BP, based on the 
prognostic importance of out-of-office BP elevation” (IIa C recommendation) [29] 
Third, “antihypertensive drug up-titration should be considered in treated patients 
whose outof-office BP is not controlled (i.e. masked uncontrolled hypertension), 
because of the high CV risk of these patients” (IIa C recommendation) [29].

Taken together, these findings strongly suggest the usefulness of 24-h ambulatory 
BP monitoring in diabetic subjects with normal office BP, particularly in those who 
are still untreated, with the aim to identify the high-risk subgroup with MH. These 
subjects should be treated with the aim to normalize out-of-office blood pressure.

Notwithstanding the utility of regular self-measurements of BP at home in the 
long term, 24-hour ABPM remains strongly recommended at least in the initial 
diagnostic phase because self-measured BP at home may miss about 25% of sub-
jects with MH [30]. Thus, 24-h ABP monitoring may be particularly recommended 
when one or more predictors for MH (Table 5.2) in addition to diabetes coexist in 
the same individual.
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5.3	� White-Coat Hypertension

White-coat hypertension (WCH) is defined by an elevated office BP combined with 
normal BP at home or during 24-h ambulatory BP monitoring [31]. Such definition 
relies on the belief that WCH is mostly accounted for by the alerting reaction and 
the transient rise in BP which commonly occur during the clinical visit [32]. WCH 
mostly applies to untreated subjects because drug treatment could induce a different 
drop in BP as captured by office and out-of-office BP measurement [1]. Subsequently, 
the term “white-coat uncontrolled hypertension” has been introduced to define, in 
treated subjects, a condition with elevated office BP and normal home or 24-hour 
ABP as opposed to a condition of “sustained uncontrolled hypertension” with eleva-
tion of both office and out-of-office BP [29].

The prognostic impact of WCH hypertension has been extensively debated [1, 29]. 
It is generally believed that such condition should be considered at intermediate car-
diovascular risk between normotension (i.e., office plus out-of-office normotension) 
and sustained hypertension (i.e., elevation in both office and out-of-office BP) [1, 29].

In patients with type 2 diabetes, the prevalence of WCH was around 18% [33]. 
Some studies addressed the issue of target organ damage in diabetic patients with 
WCH, but results are limited by the generally low sample sizes of these studies. For 
example, WCH was not associated with diabetic nephropathy or left ventricular 
hypertrophy in some studies [34, 35], while other studies found a greater organ 
damage in diabetic patients with WCH, which included increased arterial stiffness 
[36], silent cerebral infarcts [37], and diabetic retinopathy and nephropathy [38].

Evidence from a long-term outcome study is limited. In a longitudinal study of 
262 patients with type 2 diabetes followed for about 4 years, the incidence of major 
cardiovascular events was significantly lower among patients with WCH than in 
those with sustained hypertension [33]. Unfortunately, such study did not include 
clinically normotensive individuals [33]. As a consequence of such uncertainty, the 
medical literature hosted some hot debates over the past few years about whether 
clinically hypertensive patients with diabetes and WCH should receive drug treat-
ment [39] or not [40].

More recently, an important contribution on this topic came from a longitudinal 
analysis of the IDACO (International Database on Ambulatory Blood Pressure 
Monitoring) study, in which 653 untreated subjects with WCH and 653 normoten-
sive controls were followed for a median of 10.8 years [41]. Notably, the subjects 
with WCH were divided into “low” and “high” cardiovascular risk on the basis of 
established risk factors (diabetes, male sex, smoking, obesity, dyslipidemia). Of 
course, the prevalence of diabetes was 0% in the subgroup at “low” risk versus 
19%–23% in the subgroup at “high” risk [41]. During follow-up, the incidence of 
new cardiovascular events was significantly higher in the WCH group than in the 
age-matched normotensive group (HR 2.06, 95% CI 1.10–3.84, P = 0.023) [41]. 
However, the higher risk in WCH was restricted to the high-risk subjects aged 
60 years or more (HR 2.19, 95% CI 1.09–4.37) not to the low-risk subgroup (HR 
0.88, 95% CI 0.51–1.53, P = 0.66). The P-value for interaction between the two 
groups was statistically significant (P = 0.04) [41].

5  Office/Out-of-Office Blood Pressure Measurements



78

Taken together, all these findings suggest that WCH may not be an innocent 
phenotype in patients with diabetes, differently from other clinical lower-risk 
phenotypes.

5.4	� 24-Hour Day-Night BP Changes

The superiority of ambulatory BP over office BP for cardiovascular risk stratifica-
tion in mixed populations of diabetic and nondiabetic subjects is well established [2, 
29, 42]. In 1994, we provided the first longitudinal evidence that WCH and a non-
dipping pattern were independent predictors of major cardiovascular events after 
adjustment for several potential confounders including diabetes [3].

Over the subsequent years, a growing number of studies investigated the prog-
nostic impact of 24-hour ambulatory BP in cohorts of diabetic subjects.

5.4.1	� Relationship with Organ Damage

A blunted fall in BP from day to night has been associated with increased urinary 
albumin excretion in patients with diabetes [43–46], but it was not clear whether the 
major determinant of albuminuria was the blunted day-night BP drop or the 
increased nighttime BP in itself. In a study, a blunted decline in BP from day to 
night antedated the progressive worsening of renal function in diabetic subjects 
[47]. The percent decline in glomerular filtration rate (GFR) over a follow-up period 
of 3.6  years was 21.8% among diabetics, versus 6.6% among nondiabetics 
(P < 0.001), and it was greater in non-dippers (−15.9%) than in dippers (+1.3%) 
[47]. Notably, a mean 24-h systolic BP >136 mmHg was an additional independent 
predictor of GFR decline even after adjustment for non-dipping (P = 0.04) [47].

Ambulatory BP also showed a closer association with echocardiographic left 
ventricular mass [48–50] and carotid atherosclerosis [48] when compared with 
office BP in diabetic patients. Some authors have also found that a blunted day-
night BP fall is associated with diabetic neuropathy independently from pain-related 
sleep disorders and obstructive sleep apnea [51].

Subjects with diabetes are more prone to develop cognitive decline and dementia 
and hypertension is believed to increase the likelihood of neurological deficits. 
However, both low and high 24-h BP values are associated with impaired global 
cognitive functioning, consistent with a U-curve phenomenon [52].

5.4.2	� Relationship with Outcome

Knudsen et  al. first noted that diabetic subjects with a history of macrovascular 
events had an increased BP at night [53]. The first longitudinal evidence that ambu-
latory BP predicts outcome in diabetic subjects dates back to year 2000, when 
Sturrock et al. published a small study of 75 diabetic subjects followed for 4 years 
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[54]. In that study, a non-dipping pattern was associated with an increased risk of 
mortality [54]. In 2004, a larger study from Japan conducted in initially hospitalized 
diabetic subjects followed up for about 7 years found that the mean 24-h pulse pres-
sure and mean nighttime systolic BP were independent predictors of major cardio-
vascular events, independent of the day-night BP changes [55]. These findings have 
been subsequently confirmed from longitudinal studies conducted in Italy [56] and 
Japan [57]. In 2009, a longitudinal study of 1178 diabetic patients found that a 
blunted day-night rhythm of heart rate, in addition to the ambulatory arterial stiff-
ness index (a measure of the dynamic relationship between systolic and diastolic BP 
reflecting arterial stiffness), were independent predictors of mortality [58].

An important longitudinal study in this area, the Rio de Janeiro type 2 Diabetes 
Cohort Study (RIO-T2D), was published in 2013 by Salles et al. [59]. In brief, 565 
subjects with type 2 diabetes were followed for 5.75 years and 24-h ambulatory BP 
monitoring was performed at baseline and during follow-up [59]. After controlling 
other cardiovascular risk factors, 24-h systolic BP and 24-h pulse pressure were 
stronger predictors of major cardiovascular events than office BP. Notably, achieved 
BP was more potent than baseline BP on risk stratification [59]. The multivariate 
spline analysis showed that the risk of events in these subjects increased when 24-h 
ambulatory BP levels exceeded 120/75 mmHg, which corresponds to 130/80 mmHg 
for daytime BP and 110/65 mmHg for nighttime BP [59]. Although not being a 
randomized trial between more intensive and less intensive ambulatory BP targets, 
the study by Salles generates the hypothesis that lower ambulatory BP goals may be 
beneficial in the management of patients with diabetes.

5.4.3	� Impact on Chronotherapy

In a prospective, randomized study in 448 hypertensive patients with type 2 diabetes 
followed for 5.4 years, Hermida et al. found that administration of at least one anti-
hypertensive drug at bedtime was associated with a significant reduction of a com-
posite outcome of major cardiovascular events (Fig.  5.2) as compared with 
administration of all antihypertensive drugs in the morning [60]. Whereas daytime 
BP at follow-up did not differ between the two groups (127/71 mmHg in both), 
asleep BP was lower in the group with at least one antihypertensive drug at bedtime 
(115/60 vs 122/64 mmHg) [60]. In a commentary, Friedman and Banrji noted that 
these results partly disagree with the Action to Control Cardiovascular Risk in 
Diabetes (ACCORD) study, which did not find a different incidence of major car-
diovascular events between the groups randomized to a more intensive (<120 mmHg) 
or less intensive systolic BP goals (<140 mmHg) [61]. In a subsequent study con-
ducted in a smaller diabetic cohort, bedtime administration of antihypertensive 
drugs was associated with lower nighttime and 24-h BP, increased natriuresis, and 
lower levels of C-reactive protein, the latter suggesting a reduction in low-grade 
inflammation [62].

Taken together, these data suggest the potential usefulness of bedtime adminis-
tration of antihypertensive drugs in diabetic patients, particularly in those with 
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Fig. 5.2  Incidence of major cardiovascular events in hypertensive subjects randomized to receive 
all antihypertensive drugs at awakening, or at least one drug at bedtime. From Hermida et al. [60], 
modified

elevated nighttime BP values. A caveat to consider is that the sleep disturbances 
possibly caused by cuff inflations during nocturnal BP monitoring could trigger a 
monitoring-related raise in nighttime BP, which might invalidate its prognostic 
impact [63]. Further, randomized studies are urgently needed to provide a definite 
answer to this question.

5.5	� Self-Measured Home Blood Pressure

Several longitudinal studies conducted in mixed cohorts of diabetic and nondiabetic 
subjects clearly demonstrated that BP self-measured by patients at home (home BP) 
is superior to office BP for the prediction of major cardiovascular events and mortal-
ity [64–68].

Some cross-sectional and longitudinal studies investigated the applicability of 
these findings to diabetic subjects. Cross-sectional studies found an association of 
home BP with diabetic nephropathy, retinopathy, and history of major cardiovascu-
lar complications [69, 70]. In a longitudinal study, the progression of diabetic 
nephropathy from normo-albuminuria to micro- and macroproteinuria was more 
frequent among subjects with home BP in the range of 120–129 mmHg than among 
those with home BP <120 mmHg (OR 2.72, P = 0.035) even after adjustment for 
other potential determinants of proteinuria. Of note, the risk of coronary events did 
not increase (i.e., there was no “J-curve”) among the subjects with home BP 
<120 mmHg [71].

P. Verdecchia et al.
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In the Hypertension Objective Treatment Based on Measurement by Electrical 
Devices of Blood Pressure (HOMED-BP) trial, 979 patients with impaired fasting 
glucose (IFG) or type 2 diabetes were followed for a median of 5.45 years. At entry, 
home systolic BP was a significant predictor of major cardiovascular events in the 
total population of subjects with IFG or diabetes (HR 1.68, 95% CI 1.26–2.26, 
P = 0.0005] [72]. Home BP recorded during follow-up was a significant predictor 
of cardiovascular events even after adjustment for clinic BP, which did not achieve 
significance in the multivariate analysis. Since only 26 events occurred in the dia-
betic subgroup, this study could not assess the prognostic impact of home BP in 
these subjects. Notably, home BP values <125/75 mmHg were associated with a 
47% (systolic BP) and 55% (diastolic BP) lower risk of cardiovascular events when 
compared with subjects with higher home BP [72].

The Japan Morning Surge Home Blood Pressure (J-HOP) study provided impor-
tant data on the prognostic value of home BP in diabetic subjects [73]. In that study, 
1057 subjects with diabetes and 3251 without diabetes were followed for a median 
of 4.0 years. After adjustment for confounders, home systolic BP ≥135 mmHg was 
associated with increased risk of cardiovascular events both in the diabetic (HR 
2.45, P = 0.017) and nondiabetic (HR 1.79, P = 0.024) cohorts. Conversely, home 
systolic BP ≥125 mmHg predicted an increased risk of cardiovascular events only 
in the diabetic cohort (HR 4.35, P = 0.045), not in the other cohort [73]. Again, 
although it was not a randomized study between different treatment goals, the 
J-HOP study generates the hypothesis that home systolic BP should be kept below 
125 mmHg for an optimal protection from major cardiovascular events.

As discussed above, home BP may be useful to identify diabetic subjects with 
white-coat or masked hypertension, as shown in the HONEST study [27]. An inter-
esting point to be kept present when interpreting the data is represented by the sea-
sonal variations in home BP. A study from Japan conducted in patients with type 2 
diabetes showed that home BP is considerably lower in August (about 126/70 mmHg) 
than in January (about 140/77 mmHg) [74].

Diabetic patients should be instructed to share the results of home BP measure-
ments with their doctors. A study specifically conducted in 566 subjects with diabe-
tes clearly showed that the patient-clinician communication of results of home BP 
monitoring is an independent factor associated with a better BP control [75].

5.6	� Blood Pressure Variability

BP variability is a complex phenomenon which results from the interaction between 
extrinsic (physical activity, psychological stress, temperature, etc.) and intrinsic 
(neural and humoral mechanisms) factors [7]. BP variability can be detected beat-
by-beat using intra-arterial BP recoding, or over longer time windows using 24-h 
noninvasive BP monitoring (BP variability during the day, night, or over 24 h) or 
home BP measurements (day-to-day and seasonal variability). When using 24-h 
ambulatory BP monitoring, BP variability can be estimated through the standard 
deviation of daytime, nighttime, or 24-h BP, the latter being more properly an 
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expression of the day-night dipping pattern (see above). Unfortunately, the standard 
deviation of daytime and nighttime BP may not be sensitive enough to short or very 
short changes in BP that may occur during day or night.

BP variability during the day, night, and over 24 h tends to be increased in hyper-
tensive subjects with diabetes as compared with subjects without diabetes [76, 77]. 
In subjects at risk of diabetes due to overweight or obesity, a visit-to-visit variability 
of systolic BP of at least 10 mmHg predicted an increased likelihood to develop 
diabetes over time [78]. A study in diabetic subjects showed that day-to-day home 
BP variability is more closely associated with daytime variability than with night-
time variability from 24-h ambulatory BP monitoring [79].

Several factors including increased arterial stiffness, autonomic dysfunction, and 
elevated adrenergic activity could explain the increased BP variability in subjects 
with diabetes [76, 80, 81]. An elevated variability of systolic BP during the night 
and 24-hour BP has also been linked with coronary artery disease [82].

The prognostic impact of blunted day-night BP variability has been discussed 
above. Coming to the day-to-day BP variability, there is large evidence that such 
variability is associated with a greater organ damage and a higher risk of major 
cardiovascular events [7]. Increased home BP variability predicted a higher risk of 
development and progression of diabetic nephropathy [83, 84]. In subjects with type 
1 diabetes, the year-to-year BP variability was linked with a higher risk of subse-
quent diabetic nephropathy, but not retinopathy [85]. In a study from Japan con-
ducted in subjects with type 2 diabetes, the standard deviation and the coefficient of 
variation of home BP measured in the morning were significantly associated with 
the risk of progression from micro- to macroalbuminuria over 2 years even after 
adjustment for important confounders including sex, duration of diabetes, obesity, 
glycosylated hemoglobin, serum creatinine, and antihypertensive treatment [86]. 
These data have been confirmed in a large study from the United States [87]. In 
another longitudinal study, day-to-day variability was associated with greater arte-
rial stiffness, reflected by pulse wave velocity and urinary albumin excretion, in a 
large cohort of subjects with type 2 diabetes [88].

The Action in Diabetes and Vascular Disease: Preterax and Diamicron Modified 
Release Controlled Evaluation (ADVANCE) study, conducted in 8811 subjects 
with diabetes and no previous cardiovascular events, strongly supported the prog-
nostic value of visit-to-visit BP variability [89]. In this study, the association 
between systolic BP variability and macrovascular and microvascular events was 
continuous even after adjustment for mean systolic BP and other confounding fac-
tors. The HRs in the upper tenth versus the lowest tenth were 1.54 (0.99–2.39) for 
macrovascular events and 1.84 (1.19–2.84) for microvascular events [89].

5.7	� Blood Pressure Targets

The 2018 ESC/ESH Guidelines [29] and the 2019 ESC Guidelines on diabetes, 
prediabetes, and cardiovascular diseases [90] recommended that in subjects with 
diabetes:
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	(a)	 Antihypertensive treatment is needed when office BP is ≥140/90 mmHg (I A 
recommendation).

	(b)	 Systolic BP should be targeted to 130 mmHg and <130 mmHg if tolerated, but 
not <120 mmHg (I A recommendation).

	(c)	 In people aged ≥65 years, systolic BP should be targeted to 130–139 mmHg (I 
A recommendation).

	(d)	 Diastolic BP should be targeted to <80 mmHg, but not <70 mmHg (I C recom-
mendation) [29, 90].

Conversely, the 2017 Guidelines issued by the American College of Cardiology, 
the American Heart Association, and other scientific societies recommend starting 
antihypertensive drug treatment when office BP is 130/80 mmHg or higher, with the 
aim to reduce it to <130/80 mmHg [91].

The Standards of Medical Care in Diabetes-2019 issued by the American 
Diabetes Association suggest that BP should be targeted <130/80 mmHg in diabetic 
hypertensive subjects at high cardiovascular risk (history of cardiovascular disease, 
or 10-year atherosclerotic cardiovascular disease risk >15%) and to <140/90 mmHg 
in those at lower risk (no history of cardiovascular disease, or 10-year atheroscle-
rotic cardiovascular disease risk <15%) [92].

While office BP targets in subjects with diabetes appear to be well established, 
out-of-office BP targets remain undefined. Home BP should be kept below 125/75 
mmHg according to the HOMED-BP study [72]. Also the J-HOP study [73] and the 
HONEST study [27] suggested that home systolic BP <125 mmHg is an appropriate 
target. Thus, a home BP target <125/75 mmHg sounds like a reasonable proposal.

As for ambulatory BP monitoring, the RIO-T2D study concluded that achieved 
24-h systolic BP values <120/75 mmHg are associated with significant cardiovascu-
lar protection [59].

Despite the reported association between a blunted day-night BP decline and 
organ damage (see above), uncertainty remains whether the higher nocturnal BP in 
itself or the blunted day-night BP drop is the main determinant of outcome [47, 55]. 
Similar caveats may apply to long-term (i.e., visit-to-visit) BP variability, although 
the ADVANCE study provided clear evidence that the relation between visit-to-visit 
systolic BP variability and outcome is continuous and independent from the mean 
BP [89].

5.8	� Conclusions

The above data strongly suggest that, owing to the continuous rise in the incidence 
of diabetes worldwide, the deleterious impact of elevated BP in these subjects, and 
the superiority of out-of-office versus office BP for cardiovascular risk stratification 
in diabetic subjects, further studies with home BP and 24-h ambulatory BP in dia-
betes are urgently needed. In the meantime, the use of both techniques of out-of-
office BP measurements should be encouraged in the clinical practice. This review 
provides some out-of-office BP goals based on available outcome-based studies.
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