
NATURE REVIEWS | CARDIOLOGY www.nature.com/nrcardio

Nature Reviews Cardiology published online 7 July  2015; doi:10.1038/nrcardio.2015.99

CORRESPONDENCE

We read the Review by Egan and Stevens-
Fabry (Prehypertension—prevalence, health 
risks, and management strategies. Nat. Rev. 
Cardiol. 12, 289–300; 2015)1 with great inter-
est. We wish to discuss some views about 
screening for masked hypertension for risk 
stratification in prehypertension.

Epidemiological studies have shown that 
prehypertension is associated with increased 
risk of target-organ damage.1,2 However, 
data (described below) have shown that 
target-organ damage in prehypertension 
might be caused by masked hypertension, 
a condition in which individuals are found 
to have normal blood pressure (BP) in the 
clinic, but elevated out-of-office BP, meas-
ured by ambulatory BP monitoring (ABPM) 
or home BP monitoring (HBPM).3

First, masked hypertension is highly 
prevalent in individuals with prehyperten-
sion detected by BP measurement in the 
clinic. In the Masked Hypertension Study,4 
ABPM revealed that 34.1% of participants 
determined by clinic BP measurement 
to have prehypertension, but only 3.9% 
of participants that had been classified as 
being normo tensive (BP <120/80 mmHg), 
had masked hypertension. The IDACO 
(International Database on Ambulatory 
blood pressure in relation to Cardiovascular 
Outcomes) study5 also showed that the 
prevalence of masked hypertension was 
higher among patients deemed by clinic BP 
measurement to be prehypertensive (29.3%) 
than among those deemed to be normoten-
sive (7.5%). Similar results were observed 
by HBPM in the IDHOCO (International 
Database of HOme blood pressure in relation 
to Cardiovascular Outcome),6 which showed 
that prevalence of masked hypertension was 
5.0%, 18.4%, and 30.4% in patients identified 
by clinic BP measurement as having normo-
tension, stage 1 (120–129/80–84 mmHg) pre-
hypertension, and stage 2 prehypertension  
(130–139/85–89 mmHg), respectively.

Second, masked hypertension is associ-
ated with subclinical cardiovascular disease 
in prehypertension. Manios et al. showed 
that prehypertensive patients with masked 
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hypertension had greater carotid intima–
media thickness than either prehyper tensive 
patients without masked hypertension or 
normotensive participants.7 One study 
found that masked hypertension might also 
be associated with endothelial dysfunction 
in prehypertension.8 However, in another 
study, although left ventricular mass index 
in participants with prehypertension or 
masked hypertension was greater than that 
in normotensive participants, no significant 
difference was observed among partici-
pants with prehypertension without or with 
masked hypertension.9

Third, masked hypertension is the impor-
tant cause of cardiovascular disease in indi-
viduals with prehypertension. Pierdomenico 
et al. first reported that among individuals 
with prehypertension, cardiovascular risk was 
higher in those with masked hypertension 
than in those without masked hyper tension.10 
The IDACO study5 showed that, after adjust-
ment for multiple confounding factors 
(including clinic BP), individuals identified 
by clinic BP measurement to have normo-
tension or prehypertension, but by ABPM to 
have masked hypertension, were three times 
as likely to experience stroke as individuals 
who had true normotension (deemed to be 
normal by both clinic BP measurement and 
by ABPM); stroke risk did not significantly 
differ between the two groups with masked 
hypertension. Similarly, in a participant-
level meta-analysis of risk stratification by 
HBPM, compared with true normotension 
(BP deemed normal by both clinic BP meas-
urement and HBPM), all-cause mortality and 
cardiovascular end points were increased in 
all participants with masked hypertension 
who had been identified as having normo-
tension, stage 1 prehypertension, or stage 2 
prehypertension by BP measurement in the 
clinic.6 Again, the risks in the three groups of 
participants with masked hypertension were 
not significantly different.6

In conclusion, although studies have 
shown that prehypertension is associated 
with increased risk of target-organ damage, 
the actual concern about this health risk is 

not the mild elevation in BP measured in the 
clinic, but the underestimation of masked 
hypertension. Out-of-office BP measure-
ments should be recommended for risk 
re stratification in individuals identified in 
the clinic as being prehypertensive.
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