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Ambulatory blood pressure monitoring in hypertensive CAPD patients

Satoru KURIYAMA?*, Haruo TOMONARI, Aya ABE, Yoshimi KAWAMURA, and Tatsuo HOSOY A**

* Division of Nephrology, Saiseikai Central Hospital, ** Division of Nephrology & Hypertension,
The Jikei Medical University, Tokyo, Japan

The periodic structure of 24-hour blood pressure variation (circadian rhythm of blood pressure by
ambulatory blood pressure monitoring(ABPM)) in hypertensive CAPD patients was investigated by a
new method of analysis based upon the maximum entropy method (MEM). In addition, this method allows
the adequacy of antihypertensive therapies to be evaluated in such patients. The results were as follows ;

1) The frequency of non-dipper type hypertension was 88 % (36/41 cases), and the remaining 12 %
(5/41) were dipper type hypertension patients. The rise in morning blood pressure (morning surge : MS)
was noted in 64 % of the former.

2) Night time systolic blood pressure(182+22 mmHg, n=36) was higher in patients with non-
dipper type hypertension than in those with the dipper type (151+17 mmHg, n=5, p<0.01).

3) The standardized level of systolic blood pressure (SLSBP) calculated by MEM analysis in
patients with non-dipper type hypertension(177+7 mmHg) was comparable with that in those with
dipper type hypertension (168+ 13 mmHg, ns).

4) Treatment with long-acting Ca antagonist alone significantly reduced both SLSBP and the area
over the SLSBP from 188+ 18 mmHg to 160+7 mmHg(p<0.01, n=8), and area over the SLSBP from
2,735+340 mmHg « hr to 1,9454+298 mmHg * hr(p<0.01, n=38).

5) In addition to long-acting Ca antagonist, administration of a;-blocker given at bed time was
significantly efficacious in reducing the rise in morning blood pressure, MS.

The present study using MEM analysis of ABPM suggests that the blood pressure profile of
hypertensive CAPD patients is characterized by a non-dipper type dominance and a frequent morning
surge. Furthermore, the combined therapy with long-acting Ca antagonist and a;-blocker was substantial-
ly effective both in reducing the overall blood pressure level, and in inhibiting the MS. This combined
antihypertensive therapy may be potentially useful to prevent CAPD patients from the future development
of cardiovascular complications.

Jpn J Nephrol 2000 ; 42 : 625-631.
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Table 1. Demographics of hypertensive patients on
CAPD
Non-dippers Dippers p

n(%) 36(88) 5(12) —
Age (yrs) 61 %10 59+38 ns
Sex(M/F) 24/12 3/2 ns
CAPD duration(yrs) 2.3+2.4 2.6%+3.0 ns
DM (%) 17/19 2/3 ns
Day SBP (mmHg) |75+ 18 |72£20 ns
Night SBP (mmHg) 182+22 15117 p<0.0l
Day DBP (mmHg) 86+ 13 80+5 ns
Night DBP (mmHg) 83+ 10 77£3 p<0.05
Day HR(/min) 80+ 12 7610 ns
Night HR(/min) 78+ 11 71£9 ns
Morning surge (%) 23/36(64) 0/5(0)
h-ANP (pg/m!) 48+ 13 42+ 12 ns
D/P Cr 0.68%0.15 0.60*0.11 ns
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Fig. 1 12 dipper &, Fig. 2 12 {% non-dipper & o [fil £ H
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T2 MOy — 28 LT, — K, non-dipper £
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BH NIz,

Fig. 313 & O IME HANZ#H © ABPM % MEM i
L 7z dipper #1 D, % 7- Fig. 4 12 1% non-dipper &l f£3 D ##
W 2R Uiz, & 512 Table 2 EERICIZ 21 & OFNTHS
A MRETLEE U 72 8 % /8 U 72 MEM #8247 O 5 5 non-
dipper I @ 7k #£ {E (177+7 mmHg) 1%, dipper & @ Z 1L
(168+13 mmHg) & ZH |3FW® £ nr>7z, CAPD EE T
1%, non-dipper BIEMENL W Lo, LB DR
#7113 non-dipper 1> CAPD BFIZPR D 175 72,

Fig. 512 1% non-dipper Z1 T MS %58 % 8 Flicxf L C,
RIFEWEAL Ca #FEPi3E % 28 b 72 D B S U 75
HBCOIMEER %R LTz, %7 Fig 6 (B5H0) & Fig. 7(#%
GBI RFEREME CaBEiERGHIZICBE W T
ABPM O MEM f##f DFER 2R LTz, & 512 Table2 T
Bzix, 2o O MEM T O R R 2 fEEHLE L T 2R
L7z, CafiPiEE DG X 0 I FE A8 0 K HEfE 1
187410 mmHg »* & 160+6 mmHg & HEI{E T L7z (p<
001, n=8), —7J, LB OKIEGHEM X 2,735+340
mmHg«hr 205 1,9454+298 mmHg «hr N FEICET L2
(6<0.01, n=8),
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Blood pressure profile of the dippers on CAPD
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Fig.2. Blood pressure profile of the non-dippers on
CAPD
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dippers SBP
Basal level 168.24
Standard deviation 13.2
gﬂ Max 18:00/188.81
£ 180 Min 2:15/144.13
§ Basal change Area over level Area under level
(n,:) 160 Change of average value  10.25 -13.03
Change of area 154.62 116.16
140 Total area 2692.24 1383.99
dippers DBP
— Basal level 86.33
:EB 100 2 Standard deviation 616
E Max 18:25/97.58
& 90 Min 4:10/76.93
2 Basal change Area over level Area under level
80 Change of average value  5.07 -4.92
Change of area 63.01 57.01
12 14 16 18 20 22 0 2 4 6 8 10 12 14 o™ 1138 4303
(Time of Day )
Fig.3. MEM analyses in the dippers
non-dippers SBP
Basal level 176.88
L Standard deviation 6.77
w F Max 17:00/186.29
18| Min 11:40/164.05
é E Basal change Area over level Areaunder level
170 Change of average value  4.48 -8.14
“ooor Change of area 7162 65.12
160 Total area 200175 1349.94
non-dippers DBP
—_ L Basal level 84.88
é" k Standard deviation 3.02
0 -
E %0 Max 17:20/90.82
= Min 10:39/79.69
g 85 E Basal change Area over level Area under level
L Change of average value  2.96 2.36
80t Change of area 28.64 33.82
12 14 16 18 20 22 0 2 4 6 8 10 12 14 Totalarea 849.12 1182.77
(Time of Day )
Fig.4. MEM analyses in the non-dippers
Fig. 4~7 NEEE)DEREA
Basal level : M &KL ENKAESE, SD : BE(FZ, Basal change : Z£JKZ &), Area over basal
level : JK#EFBEIFE, Area under basal level : 7KZ#ESRi#, Change of average value : FF¥HZ
fif, Change of area : ZfI[E&, Total area : &E&E
Table 2. MEN analyses on 24h ABPM in hypertensive CAPD patients
SBP DBP
Basal level Area over level Basal level  Area over level
(mmHg) (mmHg - hr) (mmHg) (mmHg « hr)
A
Non-dippers (n=236) 1777 2,901 £356 85+3 849+ 117
Dippers(n=5) 168 %13 2,692+325 86+6 I, 135+208
B
Pre Tx(n=8) 187£10 j* 2,73513401 85+4 I, 170271
Post Tx with amlodipine(n=8) 160£6 I,945+£298 81%3 898 =202
* 1 p<0.0l
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Fig.5. Blood pressure profile of the non-dippers before and
after the treatment with long-acting Ca antagonist
Pre Tx SBP
Basal level 187.39
Standard deviation 10.24
20200 Max 3:35/197.61
E Min 12:40/168.20
5:180 Basal change Area over level Area under level
% Change of averagevalue  6.86 -12.36
- Change of area 96.55 122.62
160 Total area 2735.68 1735.7
Pre Tx DBP
_— Basal level 85.37
= 5. Standard deviation 445
S . Max 17:55/93.74
E Min 10:45/76.38
(=) Basal change Area over level Area under level
Change of average value 2,98 -4.32
Change of area 39,52 45.43
S S S S U S S SRS S P . §72.32
12 14 16 18 20 22 0 2 4 6 8 10 12 14 @™ 707

(Time of Day )

Fig. 6. MEM analyses of the non-dippers before the treatment with long-acting Ca-antagonist
Post Tx SBP
Basal level 159.77
Standard deviation 5.63
gn Max 17:05/171.69
g 170 Min 11:35/148.95
é Basal change Area over level Area under level
5:; 160 Change of average value  4.61 -4.8
Change of area 54.6 58.45
150 Total area 1945.18 1885.38
Post Tx DBP
Basal Jevel 80.93
W 90| Standard deviation 2.92
% 85 [ Max 17:35/87.61
E Tl Min 11:05/76.81
I @
g 80 - Basal change Area over level Area under level
3 Change of average value 26 2.44
5L % o Change of area 27.98 3238
Lo e e e gt aren 897.95 1039.91
12 14 16 18 20 22 0 2 4 6 8 10 12 14
(Time of Day )
Fig.7. MEM analyses of the non-dippers after the treatment with long-acting Ca-antagonist
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Table 3.

non-dipper hypertension

Effect of «,-blockers on the morning surge in CAPD patients with

(A)

Foregoing

(B) (©

— add amlodipine — add «,-blocker

antihypertensive Tx

(n=38) (n=38) (n=38)
SBP (mmHg : AM 3~7) 188+t 18 |74+ 15" |50* |2*
DBP(mmHg : AM 3~7) 88 £ 10 86£ 10 74 £6*
HR(mmHg : AM 3~7) 81£5 80£8 76 £9*
* p<0.0l, (C)vs(A)or(B), "p<0.0l, (A)vs(B) (by Fisher’'s PLSD)

fiE, HD EF 2B \» T non-dipper OHHEENE W I & b 4l
5T 5, non-dipper B &I FE B3 1 dipper #1112 FE X
PeREZER DK 2 £ DLIMESIHENEHEIC 25 2 Lo
5, DIEREIHEDV A7 77275 — LTHEHSNT
BV, ZOWROEEMENFFH I NERSI N TV,
CAPD 2 B 2 mIlE OB 3 2 #HE 1%, HD &
OHIE» SEL 5 5b 2 En3%n»~7, ESRD Core Indica-
tors Project Tlx, CAPD & HD D& IMTE S HHEE % K
BUCHET L, RIECEMEOAEHB R E2®/EL T
W 51819, FEM IR R O mIMESHIHE O T b,
CAPD 2’ HD X DA TH 2 Z ENFHHEIN TV BT,
Rodby & |3 CAPD £ ABPM %2 #HI%£ L, CAPD Tli
HD X 0 SIMMFEDHEER DN L 2HEL TW»w 520, 2
o0 CAPD HEHMICHR L T, CAPD IZEIMEAHH»%
WETLEEMNHE L H 22, bbb OETIE, HD
BEOEMEIRE S 2 BERORGHE &9, AR OEHEO H
7> 513 HD 83 & CAPD B O & IfE OFLE (BEAER)
ERI%ETH - 72,

&T, CAPD, HD b 6, BHTERE CRREIME
EBOFOBEEIEBY TEL, L bigERitTchy, BH
DEGTFRICKESEEL VR LZHABTH S, Lz
NoT, ZNSDBEEFETHMEIZARERRE Y ES D
nFzsixv, LarLl, BRTIEEErEENEEOR
MEZ+SEFEHEIRL TSI ERVWZR W, Thbb,
NHANES 92 Ci%, BHE#H T 140/90 mmHg LLF o &
FE%k%LTméwié%@”%k?%&mu&#ﬁ
HIN T3, ABPM % HWiziff5Eic BT b Rk,
CAPD 83 O I 1+ e E%kkb’cuvﬁfu ek
BIRENT VB2, Kiffgehr o b, CAPD HBE TRHIAHK
ESIFIFEF IOV E BN SIRETH > T b EERED
TohTwsEHENL L, LHd non-dipper #l & BgioD
MEEFMS) 22 ENHSNLTH D,

CAPD DREHEFREICEE T 2 a3y THE L Bbh

%, CAPD IZ 5 \» T dipper # T & > T ¥ non-dipper
Th->ThH, MEDKIEBEZET S5 EEHELENT 2
ZERHIIhR STV, ZOEHICHHISLREREZ, ¥
JEERDS= A v R CHESE, MEAYEE 2 SR T S
%, RITEAD D 2w, T/PHE W, BHRtoES 24
v, BEEBID R Ay TIATVARREN, BED
R Z T2 N5, RIFFETIE, hbs
SRl TREESE & U CRRERIERS Ca i3, 7 A
O YrrEERL 2, RIEXZ, CAPD E3H D non-dip-
per BUFEILE O MFEKHEE 2 A RICE T S ¥ 7e, SERET
L7z CAPD ¥, ANP {H2NFIZIER CHRIKENHEIE T
b2 EBONBIERTH2H, fTT 2REFEERIE TR
TOERETITbNTWI, CAPD BECIIBEDEZ #
HOUWEIMESTFAEL, LrbEEEIMETH 2 2 L3455
NTBL, KPFEH» 6 bFER I N, 2o DBET
&, AT AR Nz, REFHEIVEA Ca fEHI3E % &
U haBE2M% 2 £id, LMESHHETOE TE
HThs LHESND,

ST, AW TIE CafHis BN S U T a Bl 3
D MS HEIRNR 2 E L7z, MS REESMEDK X 28
MO—D2Th b, MS & 1F, BEFITITHRERF O 2 37% KOk
HOIME FRHRTH 223 (surge B), [KEICFE, ¥IHEC
#oZ BAE MM T & (sustained B) 3 S 65 b, bl
b OEHETlE CAPD B30 MS 13%# O sustained B &
Bbilz, MS HEOBFIZCBIL X, a2 T
HETDZEDS aZBERENLIMERHEFEZ 5TV
%23 Z D7z ®, MSHIHNCIE ACE fHEIESS g MM 3E

ZEIRT 2 LD a EWFEEZEIRT 2 2 L3I rkoT
W5, EE, KEMSITE T a BB ORERT OR 5103
%mefkﬁoMS%M%LH%T“%@TénTm
o AWtFETH, MSHIHIDOHW T a W3 % 5hiE
BN 5 Ule s, BEo RISk I HD 3% O S I
BT HEANE MSHIFNCHER TH -7z, HD HED A%
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