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less sensitivity at 4 weeks. However, at 4 and at 8 weeks, 
changes in home systolic BP were most strongly related to 
changes in interdialytic ambulatory systolic BP compared to 
predialysis and postdialysis BP. The reproducibility of BP 
measurements followed the order home  1  ambulatory  1  1  
predialysis  1  postdialysis. These data provide support for the 
use of home BP monitoring for the management of hyper-
tension in hemodialysis patients.  

Copyright © 2009 S. Karger AG, Basel 

 Introduction 

 Making a diagnosis of hypertension in patients on he-
modialysis remains a matter of controversy  [1–3] . The 
Kidney Disease Outcomes Quality Initiative (KDOQI) 
opinion-based guidelines recommend targeting predial-
ysis blood pressure (BP) to  ! 140/90 mm Hg and postdi-
alysis BP to  ! 130/80 mm Hg  [4] . However, cohort studies 
suggest that when these targets are achieved, hemodialy-
sis patients have more episodes of intradialytic hypoten-
sion compared to when these targets are not achieved  [5] . 
Furthermore, there is only a weak relationship between 
predialysis and postdialysis BP measurements and inter-
dialytic ambulatory BP, such that predialysis or postdi-
alysis BP measurements cannot be used to reliably predict 
interdialytic ambulatory BP  [6, 7] .
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 Abstract 

 Home blood pressure (BP) monitoring serves as a practical 
method to detect changes in BP instead of ambulatory BP 
monitoring in hemodialysis patients. To evaluate the rela-
tionship of reduction in home BP compared to interdialytic 
ambulatory BP measurements we analyzed the data from 
the dry-weight reduction in hypertensive hemodialysis pa-
tients (DRIP) trial in which 100 patients had their dry weight 
probed based on clinical sign and symptoms and 50 patients 
served as controls. We measured home BP 3 times a day for 
1 week using a validated oscillometric monitor on 3 occa-
sions at 4-week intervals after randomization. Changes from 
baseline in home, predialysis BP and postdialysis BP were 
compared to interdialytic 44-hour ambulatory BP. Home and 
ambulatory BP monitoring was available in 141 of 150 (94%) 
patients. Predialysis systolic BP was not as sensitive as am-
bulatory BP in detecting change in BP with dry-weight re-
duction. Whereas postdialysis BP was capable of detecting 
an improvement in systolic BP in response to probing dry 
weight, by itself it does not provide evidence that change in 
post dialysis BP persists over the interdialytic period. Home 
BP reliably detected changes in ambulatory BP, albeit with 
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  National and international guidelines call for moni-
toring home BP for the diagnosis and management of pa-
tients with hypertension  [8, 9] . These guidelines may be 
particularly relevant to hemodialysis patients because 
home BP monitoring is less expensive, less cumbersome, 
and more suited for long-term repeated use than inter-
dialytic 44-hour ambulatory BP monitoring  [10] . We 
have previously shown that BP obtained at home is a bet-
ter determinant of interdialytic ambulatory BP compared 
to BP measurements obtained before and after dialysis 
 [11] . Furthermore, home BP is a stronger determinant of 
left ventricular hypertrophy and all-cause mortality in 
hemodialysis patients compared to predialysis or postdi-
alysis BP recordings  [12, 13] . These data are consistent 
with observations that home BP recordings in patients 
with chronic kidney disease but not on dialysis are a bet-
ter marker of end-stage renal disease and all-cause mor-
tality  [14]  and that home BP measurements obtained out-
side the clinic are better predictors of cardiovascular 
events in patients with essential hypertension  [15, 16] .

  Knowledge of the relationship of change in ambula-
tory, dialysis unit, and home BP measurements in re-
sponse to deliberate intervention among hemodialysis 
patients is unknown. In the recently completed dry-
weight reduction in hypertensive hemodialysis patients 
(DRIP) trial we demonstrated a reduction of  � 7/3 mm 
Hg in response to probing dry weight measured by inter-
dialytic ambulatory BP at 4 weeks which persisted at 8 
weeks. The purpose of this report, a prespecified goal of 
this trial, was to evaluate the relationship of concurrent 
reduction in home BP, predialysis BP and postdialysis BP 
compared to the gold standard of interdialytic ambula-
tory BP measurements.

  Methods 

 The trial results and methods have been previously published 
 [17] . Briefly, we recruited patients 18 years of age or older on long-
term hemodialysis for at least 3 months, who had hypertension 
defined as mean interdialytic ambulatory BP of 135/85 mm Hg or 
more. After a 6-hemodialysis run-in phase, during which baseline 
data were collected, patients were randomized in 1:   2 proportion 
into control group versus ultrafiltration trial group for 8 weeks. 
During this 24-dialysis treatment phase, patients were seen at 
each dialysis visit and had dry weight probed as assessed by symp-
toms and signs related to hypovolemia  [18, 19] .

  BP Monitoring 
 Ambulatory BP monitoring was performed after the midweek 

hemodialysis session for 44 h. BP was recorded every 20 min dur-
ing the day (6 a.m. to 10 p.m.) and every 30 min during the night 
(10 p.m. to 6 a.m.) using a Spacelab 90207 ABP monitor (SpaceLabs 

Medical Inc., Redmond, Wash., USA) in the nonaccess arm. Re-
cordings began immediately after hemodialysis and terminated 
immediately before the subsequent dialysis. Accuracy of ambula-
tory BP recordings was confirmed against auscultated BP at base-
line. Hourly means were calculated. These means were then aver-
aged over the entire course of recording to provide systolic and 
diastolic interdialytic ambulatory BPs.

  Home BP monitoring was performed 3 times daily for 1 week. 
Patients were asked to record their BP in the morning, afternoon 
and before going to bed with a validated home BP monitor 
equipped with a memory device (HEM 705CP, Omron Health-
care, Bannockburn, Ill., USA).

  Pre- and postdialysis BP measurements were recorded at each 
visit by the dialysis unit personnel using the oscillometric device 
equipped on the dialysis machine. No technique was specified to 
measure these BP. The mean of the last 3 treatments in the base-
line period, the 3 treatments in week 4 and the 3 treatments at 
week 8 were taken to represent the pre- and postdialysis BP.

  The study protocol was approved by the Institutional Review 
Boards (IRB) and the VA Research and Development Committee 
and all patients provided written informed consent. The trial was 
registered at ClinicalTrials.gov (NCT00067665).

  Data Extraction 
 We studied only those patients with ambulatory BP recordings 

who also had home BP recordings and predialysis and postdialy-
sis recordings. The last week of baseline, week 4 and week 8 pre-
dialysis and postdialysis BP measurements were averaged to ob-
tain the mean predialysis and postdialysis BP at the end of each 
interval.

  Statistical Analysis 
 We compared the change from baseline to 4 weeks in overall 

ambulatory BP, home BP, predialysis BP and postdialysis BP in 
the control and ultrafiltration groups. Next we compared the 
change from baseline to 8 weeks. The mean change between 
methods was compared using a mixed-effects model to account 
for repeated observations. We compared model fits to predict 
changes from baseline in ambulatory BP by regressing changes 
from baseline in predialysis, postdialysis and home BPs at 4 and 
8 weeks and testing model fits using the Bayesian information 
criterion. The lower the Bayesian information criterion, the better 
is the model fit. The absolute difference between models was used 
to grade the evidence according to the following criteria: absolute 
difference 0–2 (weak), 2–6 (positive), 7–10 (strong) and  1 10 (very 
strong)  [20] . Separate models were fitted for systolic (SBP) and 
diastolic BP (DBP) recordings.

  Measurement of Reproducibility 
 We compared the reproducibility from baseline to week 4 to 

week 8 within individuals for predialysis, postdialysis, home, and 
ambulatory BPs. We first fitted a mixed-effects model with full 
maximum likelihood estimates where the subject was the random 
variable and SBP was a fixed effect  [21] . Specifically we fitted the 
following model  y  ij  =  � ̂  +  �  j  +  �  ij , where  y  ij  is the SBP for the  j -th 
individual ( j  = 1, …,  N ) with  i -th measurement occasion ( i  = 
1, …,  6 ),  �  j  is the random intercept for the  j -th individual (i.e., the 
individuals deviation from the overall mean),  � ̂  is the estimated 
population mean SBP, and  �  ij  is the error for the  j -th individual at 
the  i -th measurement occasion.  �  ij  was assumed to distribute nor-
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mally and independently with a mean of zero and constant vari-
ance across individuals. This model provided the standard devia-
tions between subjects and within subjects.

  Next, the statistical significance of the reproducibility was 
tested by examining the residual variation in BP within individu-
als from one dialysis to the next. We constructed two mixed mod-
els. In the first model, SBP measured by a given method was used 
as a fixed effect and subject as the random effect. Specifically, the 
following model was fitted  y  ij  =  � ̂  +  �  j  +  �  ij , where  y  ij  is the SBP for 
the  j- th individual ( j  = 1, ...,  N ) on the  i -th measurement occasion 
(j = 1, ...,  6 ),  �  j  is the random intercept for the  j -th individual, and 
 �  ij  is the error for the  j -th individual at the  i -th measurement oc-
casion. The second model contained SBP measured by the given 
method as well as ambulatory BP as a fixed effect as well as two 
nested random effects; one random effect was for subjects and 
another for the measurement method nested within subjects. 
This three-level model can be written as  y  ijk  =  � ̂  +  �  jk  +  �  k  +  �  ijk  
where  �  jk  is the random intercept for method j and subject k and 
 �  k  is the random intercept for subject k. The likelihood ratio test 
was used to compare the two nested models.

  The nominal level of significance was set at two-sided p  !  0.05 
and all statistical analyses were performed with Stata version 10.1 
(StataCorp LP, College Station, Tex., USA).

  Results 

 Five (10%) patients in the control and 4 (4%) in the ul-
trafiltration group had missing data. Of these, 9 patients 
had missing home BPs and 1 patient missing dialysis unit 
BP at baseline. At 4 weeks, 40 (80%) patients in the con-
trol group and 85 (85%) in the ultrafiltration group had 
complete data for all BP measurement modalities. At 8 
weeks, 39 (78%) patients in the control group and 86 
(86%) in the ultrafiltration group had complete data. 
These data form the basis of the current analysis.

  The baseline characteristics of the patients eligible at 
baseline for this analysis are shown in  table 1 . The two 
treatment groups were well balanced with respect to the 
baseline characteristics of the patients.

   Table 2  shows the SBP obtained before and after dialy-
sis, at home by the patients through self-measurement 
and by ambulatory BP monitoring. In the ultrafiltration 
group, predialysis SBP declined 8.0 mm Hg at 4 weeks 
and 11.7 mm Hg at 8 weeks. Although these changes were 
significant from baseline, when adjusted for changes 
from baseline in the control group, the ultrafiltration-at-
tributable effect on predialysis SBP was not significant at 
4 weeks, but was at 8 weeks.

  Postdialysis SBP had a response that was different 
from predialysis SBP. Although in the ultrafiltration 
group postdialysis SBP declines were comparable to that 
seen with predialysis SBP, the control group had a small-
er change at 4 weeks and an insignificant increase was 

seen at 8 weeks. The ultrafiltration-attributable effects on 
postdialysis SBP were significant at 4 and 8 weeks.

  On average about 13–15 readings were available per 
week for home BP. The changes in control group from 
baseline group were  ! 2 mm Hg at 4 and 8 weeks. In con-
trast, BPs of the ultrafiltration group declined signifi-
cantly by 6.5 mm Hg at 4 weeks and 11.8 mm Hg at 8 
weeks. The ultrafiltration-attributable decline in home 
SBP was marginally significant at 4 weeks and highly sig-
nificant at 8 weeks. The decline in home SBP from 4 to 8 
weeks was 7.8 mm Hg, which was statistically significant 
(p = 0.013).

  On average about 80–90 readings were available per 
recording for ambulatory BP. BP decline in the control 
group at 8 weeks from baseline of 5.4 mm Hg was statisti-
cally significant. The ultrafiltration group experienced 

Table 1. Clinical characteristics of the study population

Clinical characteristic Ultrafiltration
(n = 96)

Control
(n = 45)

Age, years 54.2812.9 54.0812.1
Men 63 (65%) 34 (76%)
Race

White 12 (13%) 2 (4%)
Black 81 (84%) 42 (93%)
Other 3 (3%) 1 (2%)

Predialysis weight, kg 83.7819.3 84.9820.5
Postdialysis weight, kg 80.7818.7 82.1819.9
Body mass index 27.385.8 27.286.6
Years of dialysis 3.984.8 4.786.0
Etiology of end-stage renal disease

Diabetes mellitus 37 (38%) 17 (38%)
Hypertension 46 (47%) 22 (49%)
Glomerulonephritis 4 (4%) 1 (2%)
Polycystic kidney disease 3 (3%) 0 (0%)
Other 6 (6%) 5 (11%)

Current smokers 31 (32%) 16 (36%)
History of

Congestive heart failure 16 (17%) 3 (7%)
Myocardial infarction 14 (15%) 5 (11%)
Stroke 9 (9%) 4 (9%)

Urea reduction ratio 74.386.8 73.586.4
Albumin, g/dl 3.780.5 3.780.4
Hemoglobin, g/dl 12.281.1 12.081.3
Presence of edema1 18 (19%) 6 (13%)
Number receiving

antihypertensive drugs 83 (86%) 35 (78%)
Number of antihypertensives

in users 2.781.4 2.681.3

1 Missing in 2 patients in the ultrafiltration group.
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highly significant reductions in SBP of 10.6 mm Hg at 4 
weeks and 13.7 mm Hg at 8 weeks. The ultrafiltration-at-
tributable decline in 44-hour interdialytic ambulatory 
SBP was 8.0 mm Hg at 4 weeks and 8.3 mm Hg at 8 weeks. 
No additional reduction in ambulatory BP was seen from 
4 to 8 weeks either in the ultrafiltration group or in the 
control group.

   Figure 1  illustrates the comparative changes in SBP 
from baseline in the ultrafiltration group minus the con-
trol group. The error bars represent the 95% confidence 
interval of the change and when the upper limit of the 
confidence interval traverses the zero line, the statistical 
significance is lost. The most consistent reduction in SBP 
was seen in the ambulatory BP group. The predialysis 
SBP was reduced at 8 weeks when only the paired data are 
considered, but when all available data were analyzed 
( fig. 1 b), the statistical significance of the change in pre-
dialysis SBP was lost. Postdialysis SBP was reduced at 4 

and 8 weeks. Home SBP was reduced at 8 weeks and mar-
ginally at 4 weeks.

  The changes in DBP were directionally and qualita-
tively similar to those seen with SBP (data not shown).

  The degree of model fit was compared for various re-
gression models predicting the change in ambulatory BP 
by calculating the difference in the Bayesian information 
criterion of the models ( table 3 ). The best predictor of 
change in ambulatory BP was the change in home SBP 
and not predialysis or postdialysis BP whether the change 
was calculated at 4 or 8 weeks. DBP change was best pre-
dicted by change in predialysis DBP at 4 weeks and post-
dialysis DBP at 8 weeks. However, at 8 weeks home BP 
was similar to postdialysis DBP in predicting change in 
ambulatory BP.

   Figure 2  shows a dot plot that illustrates SBP at base-
line visit in the control and ultrafiltration groups. Ambu-
latory BP had the least variability between subjects. The 

Table 2. Systolic ambulatory, home and dialysis unit blood pressure

BP component Baseline Change at 4 weeks
from baseline

Change at 8 weeks
from baseline

Predialysis
Control (95% CI) 161.1 (155.7 to 166.4) –3.6 (–9.2 to 2.0) –3.8 (–9.4 to 1.9)
UF (95% CI) 159.7 (156.1 to 163.4) –8.0 (–11.8 to –4.1)c –11.7 (–15.5 to –7.8)c

Difference between groups, UF – control (95% CI) –1.3 (–7.8 to 5.2) –4.4 (–11.2 to 2.4) –7.9 (–14.8 to –1.0)a

p value of difference between groups >0.2 >0.2 0.02

Postdialysis
Control (95% CI) 143.4 (137.7 to 149.1) 0.6 (–5.4 to 6.6) 4.2 (–1.8 to 10.3)
UF (95% CI) 143.7 (139.8 to 147.6) –8.6 (–12.8 to –4.5)c –10.5 (–14.6 to –6.3)c

Difference between groups, UF – control (95% CI) 0.3 (–6.6 to 7.2) –9.3 (–16.5 to –2.0)b –14.7 (–22.0 to –7.4)c

p value of difference between groups >0.2 0.01 0.001

Home
Number of readings, control (8SD) 1384 1584 1584
Control (95% CI) 158.0 (152.6 to 163.5) –1.0 (–5.9 to 3.9) 1.5 (–3.5 to 6.4)
Number of readings, UF (8SD) 1385 1484 1485
UF (95% CI) 159.3 (155.5 to 163.0) –6.5 (–9.9 to –3.1)c –11.8 (–15.1 to –8.4)c

Difference between groups, UF – control (95% CI) 1.2 (–5.3 to 7.8) –5.5 (–11.4 to 0.4) –13.3 (–19.2 to –7.3)c

p value of difference between groups >0.2 0.07 <0.001

44-hour interdialytic
Number of readings, control (8SD) 90823 87824 80823
Control (95% CI) 146.5 (142.3 to 150.8) –2.6 (–7.3 to 2.2) –5.4 (–10.2 to –0.6)a

Number of readings, UF (8SD) 90822 89821 83828
UF (95% CI) 145.7 (142.8 to 148.6) –10.6 (–13.9 to –7.3)c –13.7 (–17.0 to –10.4)c

Difference between groups, UF – control (95% CI) –0.9 (–6.0 to 4.3) –8 (–13.8 to –2.2)b –8.3 (–14.1 to –2.5)b

p value of difference between groups >0.2 0.01 0.01

0.01 < a p < 0.05; 0.001 < b p < 0.01; c p < 0.001. UF = Ultrafiltration.
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bottom panel shows the standard deviation within indi-
viduals from baseline to 4 weeks to 8 weeks which illus-
trates the time-dependent variation. The residual varia-
tion in SBP was 14.8 mm Hg for postdialysis BP, 14.0 mm 
Hg for predialysis BP, 12.4 mm Hg for home BP and 12.6 
mm Hg for ambulatory BP. Home and ambulatory BP 
were both more reproducible compared to predialysis 
and postdialysis BP (likelihood ratio test  ! 0.001 for all 
comparisons). Home BP was more reproducible com-
pared to ambulatory BP (likelihood ratio test = 0.02).

  Discussion 

 The main findings of the present study are: (1) the 
changes in response to nonpharmacological intervention 
in hemodialysis patients with hypertension can be most 
reliably detected by 44-hour interdialytic ambulatory BP 
monitoring as early as after 4 weeks, (2) predialysis SBP 

is not as sensitive as ambulatory BP in detecting this 
change, (3) while postdialyis BP is capable of detecting an 
improvement in SBP in response to a nonpharmacologi-
cal intervention, it instills little confidence that such 
changes persist over the interdialytic period, (4) home BP 
can reliably detect changes in BP, but home BP is not as 
sensitive as ambulatory BP monitoring in detecting early 
changes (within 4 weeks) with intervention, (5) changes 
in home SBP were most strongly related to changes in in-
terdialytic ambulatory SBP, and (6) ambulatory and home 
BP were more reproducible, i.e. they had greater test-re-
test reliability compared to predialysis and postdialysis 
BP.

  It is now well recognized that ambulatory BP monitor-
ing is more precise in detecting changes in BP among in-
dividuals  [22, 23] . However, these data have been largely 
generated in patients who are not on hemodialysis. He-
modialysis can cause large changes in volume and may 
disturb circadian rhythms which can be captured by the 
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  Fig. 1.  Mean SBP changes from baseline to 4 weeks (4w) and from 
baseline to 8 weeks (8w) in the ultrafiltration (UF) group minus 
changes from baseline to 4 weeks and from baseline to 8 weeks in 
the control group. The error bars are the 95% confidence intervals 
of the means. When the bars transect the zero line, then the 

changes from baseline are not statistically significant.  a  The 
paired data shown are those detailed in table 2.  b  All available 
data. Predialysis (PreD) BP is insensitive in detecting change. 
PostD = Postdialysis; ABP = ambulatory BP. 
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technique of ambulatory BP monitoring  [24] . While the 
greater number of measurements is undoubtedly impor-
tant in obtaining a more reliable mean, it is also possible 
that sampling BP outside the dialysis unit is better related 
to the health of the arterial tree and long-term outcomes 
 [13, 25, 26] . Although ambulatory BP is an excellent re-
search tool, it is cumbersome and difficult to use on a 
large scale for the diagnosis and treatment of hyperten-
sion in hemodialysis patients. Home BP monitoring bet-
ter relates with ambulatory BP, but its ability to detect 
longitudinal changes in BP among hemodialysis patients 
was unclear prior to this report. Our data provide evi-
dence that home BP can detect changes in ambulatory BP 
and that it is more strongly related to change in ambula-
tory BP compared to predialysis or postdialysis measure-
ments. Furthermore, our report extends the observations 
of reproducibility of ambulatory BP measurements in
hemodialysis patients to BP measurements obtained at 
home  [27] .

  In their review, Thompson and Pickering  [1]  suggest 
that ambulatory or some form of home BP monitoring 
should be more widely adopted for patients with end-

stage renal disease. Their recommendations are further 
strengthened by two published reports utilizing home BP 
monitoring to detect changes in BP in hemodialysis pa-
tients. Kauric-Klein and Artinian  [28]  randomized 17 
chronic hemodialysis patients to receive home BP moni-
tor intervention in addition to usual care, whereas an ad-
ditional 17 participants were randomized to usual care 
without home BP monitoring. Significant reductions in 
systolic average weekly home BP measurements were 
seen in the home BP group. No significant differences 
were found between groups in terms of DBP or interdia-
lytic weight gains. These findings indicate that home BP 
monitoring per se could help improve BP control in the 
hemodialysis population. Another 6-month randomized, 
controlled trial tested the notion that the automatic feed-
back system of dialysis will improve hypertension control 
compared with standard dialysis  [29] . A systematic BP 
management protocol was used in addition to the auto-
matic feedback system dialysis or standard dialysis in all 
patients. A novelty of this study conducted in 44 long-
term hemodialysis patients was the use of home BP mea-
surement as a primary endpoint. The intervention groups 

Table 3. Relationships between changes in ambulatory BP, dialysis unit BP and home BP

Timing of BP SBP beta coefficients (4 weeks) SBP beta coefficients (8 weeks)

Parameter: preHD postHD home preHD postHD home

Coefficient 0.258 0.219 0.371 0.410 0.356 0.501
Constant –6.5 –6.8 –6.4 –6.9 –8.6 –7.0
r2 0.103 0.078 0.123 0.212 0.246 0.298
RMSE 14.13 14.32 13.96 15.36 15.03 14.50
AIC 1,002.5 1,005.8 999.6 1,014.8 1,009.5 1,006.3
BIC 1,008.1 1,011.4 1,005.2 1,020.4 1,015.1 1,000.7
Extent of evidence for home BP as
a better model vs. model in column

positive strong very strong strong

DBP beta coefficients (4 weeks) DBP beta coefficients (8 weeks)

Parameter: preHD postHD home preHD postHD home

Slope 0.359 0.305 0.521 0.302 0.304 0.434
Constant –3.7 –4.8 –3.7 –4.6 –4.8 –4.4
r2 0.203 0.227 0.155 0.156 0.227 0.219
RMSE 7.9 7.7 8.1 8.1 7.7 7.8
AIC 858.3 873.6 865.7 858.2 847.3 848.7
BIC 864.0 879.2 871.3 863.8 852.9 854.3
Extent of evidence for home BP as
a better model vs. model in column

home worse
(strong)

strong strong home worse
(weak)

RMSE = Root mean squared error; AIC = Akaike information criterion; BIC = Bayesian information criterion.
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had a drop in SBP from 147.8 to 139.8 mm Hg and the 
control group from 141.9 to 135.2 mm Hg (p = 0.005 for 
change from baseline). The authors were able to detect a 
remarkable improvement in SBP during the study period 
despite a limited number of patients.

  In a recent meta-analysis, Ishikawa et al.  [30]  reported 
that changes in home BP in response to antihypertensive 
therapy are slightly less than those seen with clinic BP, 
but slightly greater than those recorded by ambulatory 
BP recordings. Although they excluded hemodialysis pa-
tients from their meta-analysis, we note that the changes 
in home BP are less than postdialysis BP. The changes in 
interdialytic ambulatory BP are the least of all. However, 
interdialytic ambulatory BP monitoring is able to detect 

smaller changes in BP given its greater precision. It is no-
table that at 4 weeks, ambulatory BP could detect a change 
that was not possible with predialysis or home BP. Al-
though this change could be detected by postdialysis BP, 
the clinical significance of this change is questionable 
given the nature of the study design. Since we were prob-
ing dry weight, it would be of no surprise that the inter-
vention group would have a lower BP compared to the 
control group. However, in the absence of interdialyt-
ic measurements, persistent decline in interdialytic BP 
would be questionable.

  A limitation of our study is that it was overrepresented 
by black hemodialysis patients. Whether black partici-
pants have a different response to home BP than nonblack 
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  Fig. 2.  Mean SBP at baseline in the control and ultrafiltration 
groups shows that ambulatory BP (ABP) has the least interindi-
vidual variation. The mean level of home BP is higher than am-
bulatory BP. Intraindividual changes in SBP in the bottom panel 

show that home BP has the lowest standard deviation. Predialysis 
(preD) and postdialysis (postD) BP were less reproducible than 
home or ambulatory BP. In our study, the test-retest reliability of 
home BP was the greatest. See text for details. 
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participants is not known. However, greater representa-
tion by nonblack participants would have made the study 
more generalizable. A strength of our study was the use 
of a validated home BP monitor which was equipped with 
a memory device and all participants were instructed in 
its use. Ambulatory BP monitoring and simultaneous 
home BP monitoring make this study unique in being the 
first in hemodialysis patients utilizing both methods of 
BP measurement.

  Recent American Heart Association guidelines call 
for home BP monitoring in children, the elderly, pregnant 
women, patients with chronic kidney disease or diabetes 
mellitus and for the detection and treatment of essential 
hypertension. These data provide support for the role of 
home BP monitoring for the management of hyperten-
sion in hemodialysis patients. They challenge the notion 

that for practical and financial reasons, self-measured 
home BP cannot be applied to the totality of dialysis pa-
tients  [4] . It is time that home BP monitoring was more 
widely applied to the diagnosis and management of hy-
pertension in hemodialysis patients  [31] .
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