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[Case Report]

A Case of Type 2 Diabetes with a Change from a Non-Dipper to a Dipper
Blood Pressure Pattern by Dapagliflozin

Hiroko Mori, Yosuke Okapa, Mayuko Kawacuchr and Yoshiya TANAKA"

First Department of Internal Medicine, School of Medicine, University of Occupational and Environmental Health,
Japan. Yahatanishi-ku Kitakyushu 807-8555, Japan

Abstract : Dapagliflozin, a selective inhibitor of sodium glucose co-transporter 2 (SGLT2), is a novel glucose-
lowering agent that has pleiotropic actions on blood pressure and lipids. Its glucose-lowering effect is not mediated
by insulin. We report a type 2 diabetic patient whose blood pressure pattern improved from non-dipper to dipper
after treatment with dapagliflozin. The 60-year-old man was treated with 5 mg/day dapagliflozin, and the effect of
treatment on his blood pressure (BP) was evaluated by ambulatory blood pressure monitoring (ABPM) before and at
8 and 14 days after the start of treatment. The 24-h systolic blood pressure/diastolic blood pressure decreased from
131/87 to 127/83 mmHg at day 14, with a particular decrease in nocturnal blood pressure from 123/84 to 116/75
mmHg (nocturnal blood pressure dip increased from 9.6% to 12.8%), changing from a non-dipper to a dipper blood
pressure pattern. Dapagliflozin might potentially improve not only the average blood pressure, but also nighttime
blood pressure from non-dipper to dipper in type 2 diabetic patients.
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Introduction

Hypertension is observed in 40% to 60% of patients
with type 2 diabetes mellitus. In particular, many pa-
tients with high insulin resistance are reported to have
a non-dipper blood pressure (BP) pattern [1,2], which
is a risk factor for arteriosclerotic diseases such as
heart disease and brain disease. Selective inhibitors of
sodium glucose co-transporter 2 (SGLT2), a group of
novel glucose-lowering agents, inhibit glucose reab-
sorption by the proximal convoluted tubule in the kid-
ney and enhance urinary excretion of glucose, thereby
lowering the blood glucose level. These inhibitors also
have pleiotropic actions, one of which is a direct BP
lowering action. The BP lowering action of SGLT2 in-

hibitors is considered a holistic result during natriuresis
and inactivation of the renin-angiotensin-aldosterone
system (RAAS). Although they have been consistently
reported to reduce systolic BP by 2 to 5 mmHg [3],
their effect on BP patterns has not been reported. We
describe a patient whose BP improved after treatment
with dapagliflozin, as confirmed by 24-h ambulatory
blood pressure monitoring (ABPM).

Case Report

The patient was a 60-year-old man with type 2 dia-
betes mellitus and body weight of 72.7 kg (body mass
index, 22.7 kg/m®). His postprandial plasma glucose
level was 417 mg/d/, and his hemoglobin Alc concen-
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tration was 11.4%. He was admitted to our depart-
ment for blood glucose control. Although he had been
diagnosed with type 2 diabetes mellitus approximately
12 years earlier, he had not been treated with any glu-
cose-lowering agents. Clinical examination showed
polyneuropathy, proliferative diabetic retinopathy, and
stage 2 nephropathy (urine albumin/creatinine ratio,
164 mg/g Cr; estimated glomerular filtration rate, 73.5
m//minx1.73/m*), but no evidence of macrovascu-
lopathy. His insulin secretion estimated from urinary
C-peptide immunoreactivity (CPR) was 70.7 pg/day,
and the glucagon loading test showed that his plasma
glucose level changed from 146 mg/d/ to 160 mg/d/,
his serum CPR changed from 1.83 ng/m/ to 3.34 ng/
ml, and he had A CPR of 1.47 ng/m/. The patient was
treated with 5 mg/day dapagliflozin (once daily in the
morning). Urinary glucose excretion measured after
the start of treatment was around 70 g/day, with urinary
volume of 1500-2000 m/. His body weight decreased
within 14 days to 68.4 kg compared with 70.7 kg at the
start of treatment. His hematocrit value did not change
noticeably within 14 days, reaching 40.3% compared
with 40.9% at start of treatment. Blood glucose was
evaluated by continuous blood glucose measurement
(iPro2). The mean blood glucose level + glucose vari-
ability before administration was 191 + 47 mg/d/, but
both improved to 159 + 44 mg/d/ at day 4, 149 + 40
mg/d/ at day 9, and 147 + 27 mg/d/ at day 13.
Twenty-four-hr ABPM was performed before and
at 8 and 14 days after the start of treatment, includ-
ing measurement of daytime blood pressure, noctur-
nal blood pressure, and nocturnal blood pressure dip.
The patient was not treated with hypotensive drugs.
The 24-h mean systolic blood pressure (SBP)/dia-
stolic blood pressure (DBP) was 131/87 mmHg before
treatment, but changed to 134/84 mmHg at day 8 and
decreased to 127/83 mmHg at day 14. The respec-
tive daytime SBP/DBP values showed no meaningful
changes (136/89, 140/87, and 133/88 mmHg), although
nocturnal SBP/DBP decreased on the respective days
from 123/84 to 121/77 and 116/75 mmHg. In other
words, the nocturnal BP dip increased from 9.6% to
13.6% and 12.8%, respectively, changing from a non-
dipper to a dipper pattern (Fig. 1). During the same
period, the patient’s sodium excretion rate increased
from 0.37% at day 0 to 0.68% at day 8, and 0.46% at

day 14, although such change was not associated with
BP improvement.

Discussion

ABPM confirmed that dapagliflozin, an SGLT?2 in-
hibitor, improved the 24-h BP and nocturnal BP, with
24-h SBP and DBP decreasing by 4 mmHg and noctur-
nal SBP and DBP decreasing by 7 and 9 mmHg, thus
improving the BP pattern from non-dipper to dipper.
Although SGLT2 inhibitors have been reported to be
effective in lowering BP in previous studies [4], there
are no reports on BP pattern improvement. Further-
more, the effect of SGLT2 inhibitor on blood pressure
pattern is unclear, although it was reported that dapa-
gliflozin did not change the night-time blood pressure
by ABPM analysis [5].

Blood glucose variability in type 2 diabetes melli-
tus patients has attracted attention in recent years; it
is reported to be associated with oxidative stress and
dementia, and we also reported its association with
vascular endothelial dysfunction [6]. Similarly, BP
variation in patients with hypertension has also at-
tracted attention; it is known that non-dipper hyperten-
sion is associated with a high risk of cardiovascular
death [7]. In the present study, dapagliflozin increased
nocturnal BP dip from 9.6% to 12.8%, representing a
transition from non-dipper to dipper pattern. This ef-
fect has the potential to lower future vascular events
and early death.

Although weight loss is known to be associated with
falls in BP, it is not associated with decreased BP in
patients treated with SGLT2 inhibitors [4]. What is
the mechanism of the BP-lowering effect of SGLT2
inhibitors? Reduced sodium reabsorption by the proxi-
mal convoluted tubules increases sodium transport
to the juxtaglomerular apparatus, thereby inhibiting
part of the Renin-Angiotensin-Aldosterone System
(RAAS). SGLT2 inhibitors prevented a rise in BP in
diabetic rats treated with a high-salt diet [8]. In this
case report, there was no relationship between BP im-
provement and sodium excretion. It has been reported
that salt restriction and use of diuretics in hypertensive
patients with high salt sensitivity improved a non-dip-
per BP pattern to a dipper pattern, and that non-dipper
patients have abnormal urine sodium excretion and,
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particularly, have no reduced nocturnal sodium excre-
tion [9], indicating that excess sodium contributes to
the abnormal variability in nocturnal BP. Therefore,
taking into consideration the nocturnal BP drop after
the administration of dapagliflozin and the BP pattern
improvement to a dipper pattern in our patient, the BP-
lowering effect of SGLT?2 inhibitors may be related to
sodium excretion. Further studies are needed to deter-
mine the mechanism of BP drop by SGLT?2 inhibitors,
including circadian rhythm, association with nocturnal
sodium secretion, and the role of RAAS during sleep.

The present report has a limitation. The improve-
ment of blood pressure was affected not only by the
SGLT?2 inhibitor but also by salt restriction. To evalu-
ate the effect on ABPM by the SGLT2 inhibitor, we
should examine ABPM data after discontinuation of
the SGLT?2 inhibitor.
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