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A call for wider use of ambulatory blood pressure
monitoring in patients with diabetes
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Hypertension is one of the most impor-
tant determinants of micro- and

macrovascular complications in patients
with diabetes. Recent guidelines on treating
hypertension in diabetes patients, based on
clinical evidence of protection against target
organ damage, especially as demonstrated by
renal outcomes, recommended that office
blood pressure (BP) be lowered to 130/
80mmHg in these patients.1 However, very
few studies have consistently achieved BP
levels as low as 130/80mmHg in diabetic
patients.
A landmark report related to the Action to

Control Cardiovascular Risk in Diabetes
(ACCORD) study showed that targeting a
systolic BP of o120mm Hg, as compared
witho140mmHg, did not reduce the rate of
a composite outcome of fatal and non-fatal
major cardiovascular events in type 2 dia-
betics with at high risk for cardiovascular
events.2 As a secondary outcome, intensive
BP lowering was effective in reducing total
stroke (P¼0.01) and non-fatal stroke events
(P¼0.03).2 Although many observational
studies support the ‘the lower, the better’
theory, it has not been clearly shown that
the aggressive lowering of BP is indeed bene-
ficial in the management of hypertension.
The ACCORD study was a randomized
control study that examined cardiovascular
disease as an outcome. The extent of BP
lowering in diabetes should be individua-
lized by cardiovascular complications, micro-
vascular complications and the severity of
diabetes and hypertension. In the ACCORD
subjects, 34% had experienced previous

cardiovascular events, and 87% were on anti-
hypertensive medications. The mean baseline
BP was as low as 139/76mmHg in all
patients. It is not surprising that no benefit
of a further reduction of BP was seen when
targeting a systolic BP of o120mm Hg.
In the early stage of diabetes, aggressive con-
trol of risk factors could be effective for
reducing cardiovascular outcomes.3,4 In
clinical practice, physicians occasionally
hesitate to add antihypertensive medications
to achieve clinic BP of 130/80mmHg. The
target BP level in patients with diabetes
remains to be established. In terms of indivi-
dualized BP control, ambulatory BP moni-
toring (ABPM) is the most useful tool for
accurately evaluating BP level and variability.
For the assessment and management of

BP, ABPM is better than clinic BP.5 ABPM
can more reliably and easily assess actual BP
levels than clinic BP and is helpful for pre-
dicting cardiovascular events, target organ
damage and antihypertensive effects. Even in
diabetes, we have shown that ambulatory BP
levels more accurately predict future cardio-
vascular events.5 An abnormal dipping
pattern has been established as a risk factor,6

and white-coat hypertension and masked
hypertension have been shown to be moder-
ate risk factors.7,8 We showed that BP varia-
bility during sleep was a risk factor for
cardiovascular disease even after adjusting
for BP levels in patients with diabetes.9 Unless
ABPM is performed, it is difficult to assess
these measures and to perform detailed
assessments, especially of nighttime BP. In
the meantime, ABPM is not recommended
for use in efforts that adhere to hypertension
and diabetic guidelines because of the lack
of a robust database related to ABPM in
diabetes. However, there are increasing
reports of the use of ABPM in diabetics,

and we advocate that ABPM be performed
at least once in all diabetic patients for the
assessment and risk stratification of diabetes.
An interesting paper recently published in
the Journal of Hypertension reports that a
daytime ambulatory BP of 129/79mmHg
and 134/88mmHg corresponds to an office
BP of 130/80mmHg and 140/90mmHg.10

However, as mentioned above, office BP and
ambulatory BP do not always correspond.
In this issue of Hypertension Research,

Gorostidi et al.,11 drawing on data from a
Spanish database, describe patterns of ABPM
in hypertensive patients with or without
diabetes. The authors found that diabetic
patients have higher BP levels and are more
likely to be non-dippers; the riser pattern in
particular was more frequent than in non-
diabetic patients. This study is a descriptive
study of ABPM using a large Spanish data-
base, and the data represent a confirmation of
previous findings. The strength of this study
is the large size of the sample, representing
data from as many as 68 045 ABPM records.
This paper includes numerous information
about the use of ABPM in patients with
diabetes mellitus. The weakness of this
study is that drug-related information was
not described and that the database included
subjects with a history of cardiovascular
disease, which is associated with abnormal
circadian BP patterns. Therefore, this study
reflects a mixture of primary and secondary
prevention with regard to BP management in
diabetic patients. The subjects were extremely
obese (body mass index 30.1±4.9 kgm�2),
and the pathophysiology of diabetes would be
somewhat different from that observed in
Asian populations.
Diabetes mellitus is characterized by

disordered homeostasis in terms of glucose
and BP control. It has been shown that BP
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variation is associated with continuously mon-
itored blood glucose. Such fluctuations in
glucose and BP by themselves could increase
the risk for target organ damage and could
trigger vicious circles in diabetic patients. As
was shown by our study, not only ambulatory
BP levels5 but also autonomic nervous system
disturbance, as evaluated by BP fluctuation at
night, are risk indicators of cardiovascular
outcomes.9 Nighttime BP in patients with
diabetes was also important when assessed
by home BP monitoring.12 At present, it has
been proven that the riser pattern is extremely
harmful.6 If this pattern is combined with a
sleep disturbance such as short duration of
sleep or disordered breathing during sleep, it
could have a synergistic impact on the inci-
dence of cardiovascular disease.13

Chronological therapy in diabetes is also
important in patients with diabetes. Hermida
et al.14 recently showed that antihypertensive
drug therapy with at least one drug in the
evening was more effective than a morning
dosing schedule for lowering BP and reducing
the likelihood of cardiovascular disease.
Because patients with diabetes are salt sensi-
tive, the use of diuretics for natriuresis is also
important for controlling nighttime BP and
could change the non-dipper pattern to a
dipper pattern.15 Therefore, an antihyperten-
sive treatment that takes into account circa-
dian BP profile might be more effective
than the conventional regimen in controlling
BP in patients with diabetes. Because indivi-

dualized therapy is important, ABPM should
be performed at least once in all diabetic
patients to achieve an improved cardio-
vascular prognosis.
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Segura J, de la Cruz JJ, Vinyoles E, Llisterri JL, Aranda
P, Ruilope LM, Banegas JR, on behalf of the Spanish
Society of Hypertension ABPM Registry Investigators.
Abnormalities in ambulatory blood pressure monitoring
in hypertensive patients with diabetes. Hypertens Res
2011; 34: 1185–1189.

12 Eguchi K, Matsui Y, Shibasaki S, Hoshide S, Kabutoya
T, Ishikawa J, Ishikawa S, Shimada K, Kario K.
Controlling evening bp as well as morning bp is
important in hypertensive patients with prediabetes/
diabetes: the JMS-1 Study. Am J Hypertens 2010; 23:
522–527.

13 Eguchi K, Pickering TG, Schwartz JE, Hoshide S,
Ishikawa J, Ishikawa S, Shimada K, Kario K. Short
sleep duration as an independent predictor of cardio-
vascular events in Japanese patients with hypertension.
Arch Intern Med 2008; 168: 2225–2231.

14 Hermida RC, Ayala DE, Mojón A, Fernández JR. Influ-
ence of time of day of blood pressure-lowering treat-
ment on cardiovascular risk in hypertensive patients
with type 2 diabetes. Diabetes Care 2011; 34:
1270–1276.

15 Uzu T, Sakaguchi M, Yokomaku Y, Kume S, Kanasaki
M, Isshiki K, Araki S, Sugiomoto T, Koya D, Haneda M,
Kashiwagi A. Effects of high sodium intake and
diuretics on the circadian rhythm of blood pressure in
type 2 diabetic patients treated with an angiotensin II
receptor blocker. Clin Exp Nephrol 2009; 13:
300–306.

Commentary

1172

Hypertension Research


	A call for wider use of ambulatory blood pressure monitoring in patients with diabetes
	References




