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Figure 1
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KR L T2 o7z 18 Bl BEE & 79 (Table.1), 18 Bl BE T TIZISWCEBRIIR I H7 7= 72 i 1)
IIEIRB L O L x> M L DRIERZRD N1,

AW O I 36 K ORsR T E O 2k 2 #2772 (Fig.2), 7L I x v b OFHAIE kT 5
&L TRy PR 12 B85 TGRS T, SRERIE & b ICAEICED L. (p<0.001), RiZ, 7L
I3y MMEHRIETO CBF O&{bzrd (Fig.3), 7L I x> FNARATOFEM KA -EkO CBF i
30.0£4.2m1/100g/min T&H ¥, WARK X 31.1£4.1ml/100g/min TH >7=, SR EERIZ B W TN IRETIE
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KHAIR I HER I BV T CBF OB ZLIZRD 2o T2, £z, 7L I 32 FNRAETE TO CVR IZIHEM
KIKEERICI T, 18 filH 18 Bl TIFEALR 2D o7 b DD, 5 BICHERUEN AL S, 2K T CVR 2
14.5+2.3% M 5 28.6+12.0% & A E 72 LA 2580 72(p=0.007), SAHAUKMHERIZI VT, CVR OF B2k
TR D72 12(Fig.d), & HIZ 18 FlF X THOERED 5 HIREMAIRMER, SOHAIRAK Bk & 612 CVR D
bZRBDT-H DX LIS Ieh o7, IRICAFTE TOMAG 2 4R 3 5(Fig.5), 7L I x> MGG G 12
FZIZ, WHEHIME2Y 150mmHg 705 1837TmmHg, $EEMIM/EA 94mmHg 225 79mmHg (2300 L 7= B35
DRI SPECT Hitg 4 R CTH D & 2R CBF 2L L TV, acetazolamide AfifiF CBF T&L%
BT LI FNIREIZ CVR 2880 LT,

Table 1. Patient characteristics

Age Gender Body Cumrent Excess Diabetes Dyshpidemua Symptoms Lesions on MRI Lesions on Anti-platelet
mass smoking donking® mellitus angiography drug
index
67 M 26.9 Yes No Yes Yes MCS Border zone INF Right ICA stn CP
47 M 253 No No No No TIA None Right MCA stn AS
58 M 21.4 No No No No TIA None Left ICA ocl CcP
61 M 243 No No No No TIA None Left ICA stn AS
68 M 27.6 No Yes No Yes MCS Border zone INF Left ICA ocl CcP
56 F 204 Yes No Yes No TIA Border zone INF Left MCA ocl AS
76 M 229 No No No No MCS Border zone INF Left ICA ocl CP
55 M 253 No No No No TIA None Right MCA stn AS
65 M 259 Yes No Yes Yes MCS Border zone INF Left MCA ocl CP
48 M 273 No No No No TIA Border zone INF Right MCA ocl AS
57 M 236 No Neo No Yes TIA None Left ICA ocl AS
68 F 26.0 Yes No No No MCS Border zone INF Left ICA ocl CcP
55 F 227 No No No No TIA None Left MCA ocl AS
65 M 222 No No No No TIA None Raght MCA ocl CP
48 M 264 No No Yes Yes TIA None Left MCA ocl AS
72 M 225 Yes No No No MCS Border zone INF Right ICA ocl CP
70 M 269 Yes No No Yes MCS Border zone INF Right ICA ocl AS
62 M 271 No No No No MCS Border zone INF Left ICA ocl CcP

MRI. magnetic resonance imaging: M. male; F. female: MCS, minor complete stroke: TIA, transient ischemic attack; INF. infarction; ICA
mternal carotid artery; MCA. muddle cerebral artery: stn, stenosis; ocl. occlusion; CP, clopidogrel; AS. aspinn. *: Excess dnnking 1s

defined as donking alcohol = 60 g/day.
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Figure 5
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HIHICTRAXT L IR0 MR DWBRER DR H L5000 L7y,
6 f&EEE

7L 2 L BRI TREE RN R A+ 53 7o E BRI T e BIIRPA ZE AR A2 28 1 K D INFEBRAR T 2 A 4 % @i e AR
IR LT, LIy b B B G IIARICIEZK T S, Biiticsh3 2 EEEITR D o 7,

SE 3k

(1) Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA, Izzo JL, Jones DW, Materson BdJ,
Oparil S, Wright JT Jr, Roccella EJ; the National High Blood Pressure Education Program
Coordinating Committee: Seventh report of the joint national committee on prevention, detection,
evaluation, and treatment of high blood pressure. Hypertention 2003; 42: 1206-1252.

(2) Nishimura Y, Ito T, Saavedra JM: Angiotensin II AT: blockade normalizes cerebrovascular
autoregulation and reduces cerebral ischemia in spontaneously hypertensive rats. Stroke 2009;
31: 2478-2486.

(3) Moriwaki H, Uno H, Nagakane Y, Hayashida K, Miyashita K, Naritomi H: Losartan, an

25



(4)

(5)

(6)

(7

)

9

NMCC 19 2012

angiotensin II (AT:) receptor antagonist, preserves cerebral blood flow in hypertensive patients
with a history of stroke. J Hum Hypertens 2004; 18: 693-699.

Shah S, Khatri I, Freis ED: Mechanism of antihypertensive effects of thiazide diuretics. Am Heart
J 1978; 95: 611-618.

Stoltz JF, Zannad F, Kdher Y, Le Bray Des Boses B, Ghawi RE, Meihac B, Cauchois G, Gentils M,
Muller S: Influence of a calcium antagonist on blood rheology and arterial compliance in
hypertension: comparison with thiazide diuretic. Clin Hemorheol Microcirc 1992; 21: 201-208.
Araoye MA, Chang MY, Khatri M, Freis ED: Furosemide compared with hydrochlorothiazide;
long-term treatment of hypertension. JAMA 1978; 240: 1863-1866.

Calvo C, Gude F, Abellan J, Olivan J, Olmos M, Pita L, Sanz D, Sarasa J, Bueno J, Herrera J,
Macias J, Sagastagoitia T, Ferro B, Vega A, Martinez J: A comparative evaluation of amlodipine
and hydrochlorothiazide as mono-therapy in the treatment of isolated systolic hypertension in the
elderly. Clin Drug Invest 2000; 19: 317-326.

Zannad F, Bray-Desboscs L, el Ghawi R, Donner M, Thibout E, Stoltz JF: Effects of lisinopril and
hydrochlorothiazide on platelet function and blood rheology in essential hypertension: a randomly
allocated double-blind study. J Hypertens 1993; 11: 559-564.

Ogasawara K, Ogawa A, Yoshimoto T: Cerebrovascular reactivity to acetazolamide and outcome
in patients with symptomatic internal carotid or middle cerebral artery occlusion: a xenon-133

single-photon emission computed tomography study. Stroke 2002; 33: 1857-1862.

(10)Kuroda S, Houkin K, Kamiyama H, Mitsumori K, Iwasaki Y, Abe H: Long-term prognosis of

medically treated patients with internal carotid or middle cerebral artery occlusion: can

acetazolamide test predict it? Stroke 2001; 32: 2110-2116.

26



NMCC ANNUAL REPORT 19 (2012)

Effect of combination therapy with the angiotensin receptor blocker
Losartan plus Hydrochlorothiazide on brain perfusion in patients with
both hypertension and cerebral hemodynamic impairment due to
symptomatic chronic major cerebral artery steno-occlusive disease
: a SPECT study

H. Saura!?, K. Ogasawaral, H. Saito!, K. Yoshidal,
K. Terasaki?, M. Kobayashi!, K. Yoshida! and A. Ogawa'

1Department of Neurosurgery, Iwate Medical University

19-1 Uchimaru, Morioka, Iwate 020-8505, Japan

2 Department of Cyclotron Research Center, Iwate Medical University

348-58 Tomegamori, Takizawa, Iwate 020-0173, Japan

Abstract

Background: While the combination of an angiotensin receptor blocker with thiazide diuretics produces a
clinically beneficial reduction in blood pressure in patients who otherwise only partially respond to
monotherapy with an angiotensin receptor blocker, blood pressure-lowering therapy with combination
antihypertensive drug regimens in patients with cerebral hemodynamic impairment may adversely
affect cerebral hemodynamics. The purpose of the present exploratory study was to determine whether
blood pressure-lowering therapy with the combination of the angiotensin receptor blocker losartan plus
hydrochlorothiazide (LPH) worsens brain perfusion in patients with both hypertension and cerebral

hemodynamic impairment due to symptomatic chronic major cerebral artery steno-occlusive disease.

Methods: Patients with losartan-resistant hypertension and reduced cerebrovascular reactivity (CVR)
to acetazolamide due to symptomatic chronic internal carotid artery (ICA) or middle cerebral artery
(MCA) steno-occlusive disease were prospectively entered into the present study and received 50 mg/day
of losartan plus 12.5 mg/day of hydrochlorothiazideat 14 weeks after the last ischemic event. Cerebral
blood flow (CBF) and CVR were measured before and 12 weeks after initiating LPH using
N-isopropyl-p-[(123) I]-iodoamphetamine single-photon emission computed tomography (SPECT). A
region of interest (ROI) was automatically placed in the MCA territory on each SPECT image using a

three-dimensional stereotactic ROI template.
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Results: None of the 18 patients who participated in the study experienced any new neurological
symptoms or adverse effects related to antihypertensive drugs. Systolic (p < 0.001) and diastolic (p <
0.001) blood pressures were significantly reduced after the administration of LPH, with average
reductions of 11 mm Hg in systolic blood pressure and 10 mm Hg in diastolic blood pressure. While in
the affected hemisphere CBF did not differ between measurements taken before and after the
administration of LPH, CVR was significantly higher after the administration of LPH than before (p =
0.007) and was significantly improved in 5 of 18 patients. In the contralateral hemisphere, CBF and
CVR did not differ between measurements taken before and after the administration of LPH. There
were no patients who experienced a significant deterioration in CBF or CVR in the affected or
contralateral hemisphere after the administration of LPH.

Conclusions: Although the present study was exploratory and its results were preliminary due to the
small sample size, the current data suggest that blood pressure-lowering therapy with LPH apparently
does not result in worsening of cerebral hemodynamics in patients with both hypertension and cerebral

hemodynamic impairment due to symptomatic chronic ICA or MCA steno-occlusive disease.
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