HB 2235 2008 5 50(5) : 588-596.

PV Mo RS oD MM Y [T 22 )
—FUEIFEMIE I X % Bead—

W At K2z A M KRB X
AL R O EESFW MM

Day-by-day variability of home blood pressure in patients with chronic kidney disease
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Purpose : We examined the characteristics of the day-by-day variability of home blood pressure (HBP) in
patients with chronic kidney disease (CKD).

Methods : We obtained HBP recordings from 368 CKD patients (6313 years, eGFR 3423 mL/min/1.73
m?, males 253). The day-by-day variability of HBP was defined as the coefficient of variation (CV) values of
BP measurements every morning after waking and every evening before sleeping on 7 consecutive days. In a
portion of the patients, the CV values of HBP were collected every 6 months during a 2—year period and the
association with a decline in GFR was examined.

Results : CV values of morning/evening systolic BP (SBP) were 5.4+£2.4 %, 6.1+£2.9 % (p<0.01). The CV
values of morning SBP in females or patients with diabetic nephropathy (DN) were significantly greater than
those in males or patients without DN, respectively (females 5.91+2.3 %, males 5.2+2.4 %, p<0.01, DN 6.1 £
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2.8 %, non DN 52422 %, p<0.05). Multivariate linear regression analysis showed that female gender, DN,
the number of antihypertensive drugs, higher heart rate and higher CV values of heart rate were associated with
higher CV values of the morning SBP. CV values of the morning SBP showed no significant change during the
2-year period (0 ; 5.4%2.6 %, 1 year ; 5.3£2.9 %, 2 years 5.6+3.1 %, n=200). There was no significant dif-
ference in the change in eGFR between a group with high CV values (greater than 5 %) and a group with low

CV values (lower than 5 %) during the 2-year period.

Conclusions : In CKD patients, the day-by-day variability of HBP tended to be greater in the evening, in
female and DN patients. There was no significant association between the day-by-day variability of HBP and
decline rate in eGFR. Further studies are needed to clarify the clinical significance of the day-by-day variability

of HBP in CKD patients.
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Table 1. Clinical characteristics of the patients

Age (years) 63+13(21~89)
Male/Female 253/115
eGFR(mL/min/1.73 m?) 34+23(3~113)
Cer(mL/min/1.73 m?) 45+32(5~160)
CKD stage (eGFR) (1/2/3/4/5) 10/45/118/94/101
CKD stage(Ccr) (1/2/3/4/5) 39/57/137/80/55
Underlying disease

glomerulonephritis/nephrosclerosis/diabetic nephropathy/others 151/107/79/31
Numbers of antihypertensive drugs (0/1/2/3 or more) 25/107/136/100
Timing of administration (morning/morning and evening/evening) 180/156/7

Patients with diuretics or antihypertensive drugs
furosemide/calcium channel blocker/angiotensin converting 80/224/123/232/48
enzyme inhibitor/angiotensin receptor blocker/a; blocker

Table 2. Mean values, maximum differences, values of standard deviations (SD) and values of coefficient of variations (CV)

of BP and heart rate

SBP DBP Heart rate

Morning Evening p Morning Evening p Morning Evening p
Mean 138£16 134+16 <0.001 80%11 75+10 <0.001 70+9 73+10 <0.001
values mmHg mmHg mmHg mmHg /min /min
Maximum 20.9+9.6 22.4%=10.8 0.07 13.7£6.4 14.6%6.9 n.s. 13.3%£79 13.9%8.1 n.s.
differences mmHg mmHg mmHg mmHg /min /min
SD 7.5%£34 8.1£3.8 0.05 5.0+2.3 5.3+2.4 <0.001 4.8+2.8 5.0+2.9 n.s

mmHg mmHg mmHg mmHg /min /min
CV(%) 54%x2.4  6.1%29 <0.01 6329  7.1%32 <0.001 69+39 6.8+3.8 n.s

Maximum difference means the difference between the maximum value minus the minimum value during 7 days.

7219, EHEHEAR T IRIEIE 1/Cr, eGFR OZ{LIC k> THD
L7,

2 HEH O g 1: Mann-Whiteny #25E, 3 #EDL Lo LBl 13—
JUITHIHT, Fisher’s PLSD 75 TfT > 72, #HBdlE Pearson ®
MBI B % ko 72, 2 #ED SBP fi, SBPCV fiiDZAl1x
Wilcoxon HUE THENT L 72, I3 V39fE+SD fECTEb L,
p fi 0.05 Kiiliz AR & L7,
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DBP O CV fii & DB IZ r=0.92(p<0.001) T, i DA
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Kbk, LEd->7T, ¥ DBP D CV fli 2.5 Bl KA
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L7,

2. B - WOEIEREDLILE (Table 2)

SBP, DBP & 12, WDIMFEFEIFEICH L THEIC
7S o 72, BKahic, ®olilE SD fif, CV fEix#icL
THEABREICEERE - 7,

3. ESBP O CV {EDH

i SBP @ CV fii 2.5 %A 1% 28 #1(7.6 %), 2.5 %Ll E
5 %A 154 1 (41.9 %), 5 %DLE 10 %A 1 169 4l
(459 %), 10 %A EIZ 17 81 (4.6 %) 72>7, TbbH, i
SBP 23#J 20 mmHg LA EDZHE 24 L T % BHF K
B, 512K 40mmHg M EOEHZE L T3 EEDH
5%F1ET 5 2 EBbdroT,

4. ERERIBERID CV {ED LS (Table 3)

B L, W SBP @ CV HVERICEEZ -
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Table 3. Coefficient of variations (CV) levels of BP in the subgroups

CV of SBP (%) CV of DBP (%)

" morning evening morning evening
Male 253 52%24 6.0£3.0 6.2+3.0 7.1£3.3
Female 135 59+23% 63+26" 6527  7.2+30
Age<60 years 129 5.6%*23 6.1t2.4 6.31t2.5 71x2.7
60~74 years 169 5.3%£2.5 6.1£3.3 6.0+2.8 72135
=75years 70 55%2.1 6.0+2.8 6.8£3.5% 7.0£3.3
Diabetic nephropathy 79 6.1%£2.8% 65+3.4 6.9+3.2% 7.3%+3.7
No diabetic nephropathy 289 52%£22 6.0£2.7 6.1£2.8 7.1£3.0
CKD stage(eGFR) 1, 2 55 5.2*+26 6.31t2.4 6.1£2.0 7.3%£2.8
3 118 5.4%23 6.1£2.8 5.9+2.9 6.913.1
4, 5 195 55%24 6.4£3.1 6.2+3.1 7.2+£3.3

Numbers of antihypertensive drugs
0 25 4.9*22 53*25 5.6*26 7.0+3.3
1 107 5.2%1.9 6.0t2.4 6.3£2.9 7.31£3.3
2 136 5.7£2.6 6.4£3.0 6.31t2.8 7.1£29
3ormore 100 5.4+2.6 6.0+3.3 6.5£3.1 7.0£3.5

§ : p<0.01 vs male, X :

* 1 p=0.06 vs 60~74 years or no diabetic nephropathy

p<0.01 vs no diabetic nephropathy, # : p=0.05 vs male,

Table 4. Multivariate regression analysis of coefficient of variations (CV)

levels of morning SBP

591

Morning Evening
B P B P

Age 0.077 n.s. 0.138 0.017
Gender(male=0, female=1) 0.195 0.0004 0.089 n.s.
Disease (nDN=0, DN=1) 0.129 0.03 0.132  0.025
Numbers of antihypertensive drugs 0.159  0.006 0.114  0.047
eGFR 0.058 n.s. 0.021 n.s.
SBP —0.113 n.s. —0.249  0.0001
Heart rate 0.178  0.002 0.182  0.001
CV of heart rate 0.180  0.001 0.180  0.001
R? 0.120 0.126

DN : diabetic nephropathy, nDN : no diabetic nephropathy

7o % SBP O CV i b HifE DI %2 388 72, BEIRISPEBE
(DN) e O #E1ZIE DN BEOREICIL L, @] SBP @ CV fili
DIE RIS EAEE > 72, 1 SBP @ CV il b EfE DI % 580
7,

Z DA, 45, CKD stage, BEHEFREONOREH I TI3H
BEEROLD T, T— IR R0, WIS G
DH LR D), MERZEE (H 5 6~8 H, % 12~2
H, 204 Tl L TOEREZRD Lo 12,

5. SBPCV fEICEE T 5 EF (Table 4)

H[AYFaHT I, o SBPCV fHICET 21 & LT,
DN, ZoE, BEIEFRE, IRIAE, IRIED CV lihdhif S
7eo £7-, %D SBPCV {HIZFHE T 5KF L LT, DN, 4

fin, WEIEAE%, SBP F-¥{H,
oz,

5%, SBPCV fifi & NRIEAE O HAHB XK I N b HET
127 < (r=0.07, —0.09), EMFHIHTCHZZEEUCIRHAR
ZEML TOHBERNFITE RS Bho Tz,

6. 53 - ®ROME®D CV 1ENDER (Fig. 1)

], "D SBPCV fHDH, F 7%, %KD DBPCV fHD[H
ICIE B A ARGHBEZRAD 7,

7. SBPCV {ED 2 FEDZEAEL (Fig. 2, 3)

BRI & 1 52, 1 82 & 2 D SBPCV fHDM
BAREfR % Fig. 2 1T d, B, W& bIK 4 HEAMEE%ZR
D7,

kg, IRfEeo Cv ilid3d
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Fig. 1. Correlation between coefficient of variation levels of the morning and evening BP
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Fig. 2. Correlations of coefficient of variation levels of SBP between at the start and after 1 year and

between after 1 year and after 2 years
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Fig. 3. Changes in mean values of SBP and coefficient of variation levels of SBP

Table 5. Comparison of decline rate of renal function between a group with higher values of coefficient of

variation (CV) and a group with lower CV values during the 2-year period

Higher CV(=CV 5%) Lower CV(<CV 5%)
n=67 n=65
Male/female 49/16 47/18 n.s.
Age (years) 65+11 64£10 n.s.
Disease (nDN/DN) 56/11 44/21 <0.05
Number of antihypertensive drugs(0/1/2/3 or more) 4/9/35/19 5/9/26/25 n.s.
Class of antihypertensive drugs (CCB/ARB/ACEI) 43/49/32 47/45/33 n.s.
Cr at start(mg/dL) 2.00£1.20 2.19+1.34 n.s.
Ccr at start(mL/min/1.73 m?) 48.0+25.1 48.4+31.0 n.s.
eGFR at start(mL/min/1.73 m?) 32.5+18.6 30.5+18.5 n.s.
Urinary protein excretion at start(g/day) 1.29+1.79 1.41£1.37 n.s.
Mean morning BP (mmHg) 135+10/78+8 134+9/76%9 n.s.
Mean evening BP (mmHg) 128+12/73+9 130+9/73+9 n.s.
Mean urinary protein excretion (g/day) 1.08+1.35 1.38+1.25 n.s.
Mean morning SBPCV (%) 7.04+1.86 3.79£0.91 <0.001
Mean evening SBPCV (%) 7.64+2.96 4.64%+1.70 <0.001
Change in 1/Cr(dL/mg/month) —0.004+0.005 —0.003%0.004 n.s.
Change in eGFR(mL/min/1.73 m?/year) —2.39+2.97 —2.28+2.24 n.s.

DN : diabetic nephropathy, nDN : no diabetic nephropathy, CCB : calcium channel blocker, ARB : angio-
tensin receptor blocker, ACEI : angiotensin converting enzyme inhibitor
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