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Masked uncontrolled hypertension in patients
on maintenance hemodialysis

Wenjin Liu1, Liang Wang2, Zhuxing Sun2, Xiurong Li3, Jianmei Zhou4, Chaoqing Gao4, Hong Chu5, Wei Fan5,
Youwei Bai6 and Junwei Yang1

Masked uncontrolled hypertension (MUCH) has been proven to be associated with increased cardiovascular risk in the general

population. We performed the current analysis to determine its prevalence in dialysis patients and its association with pulse

wave velocity (PWV). From 368 participants of another cohort study, we selected 145 subjects with controlled predialysis blood

pressure (BP). All subjects underwent ambulatory BP monitoring and PWV measurement. MUCH was defined as controlled

predialysis BP with daytime BP⩾135/85 mmHg (definition-1); total ambulatory BP⩾130/80 mmHg (definition-2); and

either daytime BP⩾135/85 mm Hg or nighttime BP⩾120/70 mmHg (definition-3). The prevalence of MUCH was 43.4%

(definition-1), 55.9% (definition-2) and 74.5% (definition-3). Multivariable logistic regression analysis showed that the use of

antihypertensive medication was the most consistent predictor of MUCH within all 3 definitions (all odds ratio (OR)⩾4.28,

Po0.001). Predialysis systolic BP (both OR41, P⩽0.04), predialysis diastolic BP (both OR41, P⩽0.001) and hemoglobin

(both ORo1, P=0.02) were all significantly associated with MUCH in two models. Interdialytic weight gain (OR=0.52,

P=0.02) was associated with MUCH under definition-2, and BMI (OR=0.86, P=0.03) was associated with MUCH under

definition-3. Patients with MUCH had significantly elevated PWV compared with their counterparts according to all three

definitions with or without adjusting for covariates (all P⩽0.03). In conclusion, MUCH affects a large proportion of dialysis

patients with controlled predialysis BP and is associated with increased PWV. Patients on antihypertensive medications and with

higher predialysis BP are more likely to have MUCH.
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INTRODUCTION

Masked hypertension refers to those with normal clinic blood pressure
(BP) but elevated ambulatory BP. It is the opposite of white-coat
hypertension and has been proven to be associated with increased
cardiovascular risk.1,2 Conventionally, this term particularly applies to
individuals who are untreated. For patients who are already diagnosed
with hypertension, the new term masked uncontrolled hypertension
(MUCH), coined by Banegas et al.,3 is currently accepted and adopted
by clinical researchers.4–8 For patients on maintenance hemodialysis,
MUCH is a more accurate diagnosis since these patients usually
undergo a long course of kidney disease, and management of BP is a
critical aspect of CKD management, and, therefore, the patients are
unlikely to be untreated.
For dialysis patients, the BP target recommended by the K/DOQI

guideline was based on dialysis-unit BP.9 However, routine BP
measured in the dialysis department has been proven to be
inconsistent with interdialytic ambulatory BP.10 Moreover, similar to

that in the general population, ambulatory BP is more informative
of a patient’s prognosis.11 Therefore, performing ambulatory BP
monitoring in these patients is valuable and will reveal a group of
patients with controlled dialysis-unit BP but elevated ambulatory BP,
which is known as MUCH.
Research on dialysis patients with MUCH is currently insufficient.

Here, we performed a cross-sectional analysis in a cohort of dialysis
patients to determine the prevalence of MUCH in patients with
controlled predialysis BP using various definitions and the clinical
variables associated with MUCH. Additionally, we hypothesized that,
in these patients, MUCH is associated with increased pulse wave
velocity (PWV), which is a measure of arterial stiffness.

METHODS

Study population
This is a post hoc analysis of baseline data from an ongoing cohort study that

aimed to evaluate vascular dysfunction in dialysis patients. The study included
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368 patients on maintenance hemodialysis aged 18–80 years. Detailed inclusion
and exclusion criteria together with a full list of coordinating centers are
presented in the Supplementary Information. The current analysis included
only those with controlled predialysis BP. The study protocol was approved by
the Institutional Ethics Committee of The Second Affiliated Hospital of Nanjing
Medical University. All participants provided written informed consent.

Blood pressure
Using data from the dialysis records, predialysis BP was averaged over 2 weeks
(six dialysis treatments) before inclusion. Predialysis BP measurements in the
coordinating centers were performed by dialysis-unit staff members using
automatic devices usually 5–10 min before a dialysis session. Patients with
predialysis BP⩽ 140/90 mm Hg were considered to have controlled clinic BP.
Ambulatory monitoring of BP using a SpaceLabs 90217 monitor (SpaceLabs

Medical, Redmond, WA, USA) began on a midweek nondialysis day after PWV
measurement and was terminated before the next dialysis session. BP was
measured at 20-minute intervals in the daytime (6:00 am–10:00 pm) and at
30-minute intervals in the nighttime (10:00 pm–6:00 am). When collecting the
monitors, the physicians recorded the patients’ self-reported bedtime and wake
time for the determination of daytime and nighttime periods for data analysis.
The recordings were downloaded using the manufacturer’s software (SpaceLabs
Report Manager System) and were further extracted and analyzed by SPSS 19.0
(SPSS, Chicago, IL, USA). At least 12 measurements in the daytime and 6 in the
nighttime were required for a valid ABPM.

Definitions of MUCH
Currently, there is no general agreement on the standards for MUCH diagnosis.
In the report where the term ‘MUCH’ was first introduced, Banegas et al.
defined MUCH as 24-hour BP⩾ 130/80 mm Hg with controlled clinic BP
(o140/90 mm Hg). However, this definition did not consider isolated
nocturnal hypertension. Given that blunted BP circadian rhythm and nocturnal
hypertension were highly prevalent in dialysis patients and had the ability to
predict adverse events,12–14 we defined MUCH in three ways as adopted by
Agarwal et al.:5

Definition-1: Predialysis BPo140/90 mm Hg with daytime
BP⩾ 135/85 mm Hg;
Definition-2: Predialysis BPo140/90 mm Hg with total ambulatory

BP⩾ 130/80 mm Hg; and
Definition-3: Predialysis BPo140/90 mm Hg with either daytime

BP⩾ 135/85 mm Hg or nighttime BP⩾ 120/70 mm Hg.

Pulse wave velocity
Carotid-femoral PWV was determined on a midweek nondialysis day using the
Complior Analyzer device (Artech Medical, France). Caffeine, meals and
nitrates were not allowed within 2 h, and long-acting nitrates were not
permitted for 12 h before measurement. Patients rested for over 10 min, and
then, an experienced technician from the Second Affiliated Hospital of Nanjing
Medical University performed the test for all participants. Any measurement
with inconsistent waveform and a tolerance value 43 ms was considered
invalid. Arterial stiffness, as measured by PWV, is a proven type of
hypertension-associated organ damage and has been widely used in various
studies, including those on masked hypertension.15–19

Data collection
General information, including demographic characteristics and medical
information, were determined using the combination of patient interviews
and medical records. Height was measured before PWV evaluation. Routine
biochemical tests were performed in laboratory departments at each center
using blood samples drawn from venous access just before dialysis treatment on
the second or last dialysis day of the week. C-reactive protein was measured
using the Milliplex Map assay (Merck Millipore, Shanghai, China).

Statistical analyses
Numerical variables were presented as the mean± s.d. or the median
(interquartile range) and were transformed into logarithmic values if the
distribution was skewed. Categorical variables were expressed as counts (%).
Comparisons between the two groups were done using Student’s t-test, the
Mann–Whitney U-test or the χ2 test, as appropriate. For adjusted comparisons,
analysis of covariance was used. To compare PWV between true normotensive
and MUCH patients, we first performed multiple stepwise regression analysis
with PWV as the dependent variable in the study population and found that
besides BP parameters, independent determinants of PWV included age and
diabetes mellitus. Since age and the prevalence of diabetes mellitus did not
differ significantly between normotensive patients and MUCH, we first
compared PWV between groups without any adjustment. To further account
for the potential confounding effect of cardiovascular risk factors and to test the
stability of the model, we then adjusted extensively for these covariates
(including age, sex, body mass index (BMI), smoking status, interdialytic
weight gain, diabetes mellitus, history of cardiovascular disease, use of
antihypertensive medication, use of statins, total cholesterol, high-density
lipoprotein cholesterol and log-transformed C-reactive protein). Clinical
variables, including predialysis BP, with a P-value ⩽ 0.10 in the crude
comparison between patients with and without MUCH were entered into a
multivariable logistic regression model using the stepwise forward method for
the determination of independent correlates of MUCH. All statistical analyses
were performed using SPSS 19.0 (IBM SPSS, Chicago, IL, USA). Figures were
generated by GraphPad Prism 6.0 (GraphPad Software, San Diego, CA, USA).
A two-tailed P-value o0.05 was considered statistically significant.

RESULTS

A total of 145 subjects with controlled predialysis BP were selected
from 368 participants of the cohort for the current analysis (Figure 1).
Compared with the original cohort, subjects included in the current
analysis showed lower predialysis and ambulatory BP (predialysis
systolic BP: 124.7± 11.1 mmHg vs. 140.5± 19.7 mmHg; predialysis
diastolic BP: 75.2± 8.6 mmHg vs. 83.0± 11.9 mmHg; ambulatory
systolic BP: 124.0± 16.4 mmHg vs. 138.7± 22.9 mmHg; and
ambulatory diastolic BP: 77.5± 9.5 mmHg vs. 84.5± 12.8 mmHg;
all Po0.001), decreased PWV (9.7± 2.7 m s− 1 vs. 10.6± 3.5 m s− 1;
P= 0.005) and were more likely to be female (53.1 vs. 43.5%;
P= 0.049) and less likely to use antihypertensive medication
(55.9 vs. 69.6%; P= 0.003).
Using the three definitions described above, the prevalence

of MUCH in these clinic BP controlled patients was 43.4%
(definition-1), 55.9% (definition-2) and 74.5% (definition-3; Figure 2).

Figure 1 Algorithm for the selection of the study population. MUCH, masked
uncontrolled hypertension; NT, normotension.
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General characteristics of normotensive patients and MUCH
patients, who were diagnosed according to the various definitions,
are summarized in Table 1. Age and sex ratios were comparable
between normotensive patients and patients with MUCH. BMI was
significantly higher in normotensive patients under definition-2 and -3
(P= 0.04 and 0.009, respectively). Patients with MUCH had
lower interdialytic weight gain (all P⩽ 0.03) and hemoglobin levels
(all P⩽ 0.05), and the prevalence of antihypertensive drug use
was greater (all Po0.001). There was a marginal increase in
high-density-lipoprotein cholesterol level and serum parathyroid
hormone concentration in patients with MUCH under definition-3

(both P= 0.04). No additional significant differences between groups
were observed regarding other parameters.
Predialysis and ambulatory BP are presented in Table 2. Compared

with normotensive patients, patients with MUCH had significantly
higher predialysis BP (all P⩽ 0.001), and as expected, they also had
significantly higher ambulatory BP (including total, daytime and
nighttime BP; all Po0.001).
We next explored clinical associates of MUCH using multivariable

logistic regression analysis, the results of which are shown in Table 3.
The variables independently associated with MUCH were varied across
different definitions. The use of antihypertensive medication was the
most consistent factor in all three models (OR= 4.28, 5.83 and 8.07
for definition-1, 2 and 3, respectively; all Po0.001). Predialysis systolic
BP (both OR41, P⩽ 0.04), predialysis diastolic BP (both OR41,
P⩽ 0.001) and hemoglobin (both ORo1, P= 0.02) were all signifi-
cantly associated with MUCH in two models. Interdialytic weight gain
(OR= 0.52, P= 0.02) was associated with MUCH under definition-2,
and BMI (OR= 0.86, P= 0.03) was associated with MUCH under
definition-3.
PWV was compared between the two groups with or without

adjustment (Figure 3). In the crude comparison, patients with MUCH
had significantly elevated PWV compared with their counterparts
under all three definitions of MUCH (all P⩽ 0.01). After adjusting
for age, sex, BMI, smoking status, interdialytic weight gain, diabetes
mellitus, history of cardiovascular disease, use of antihypertensive
drugs, use of statins, total cholesterol, high-density lipoprotein

Figure 2 Percentages of MUCH in patients with controlled predialysis blood
pressure based on various definitions. MUCH, masked uncontrolled
hypertension; NT, normotension.

Table 1 General characteristics of dialysis patients with NT or MUCH

Definition-1 Definition-2 Definition-3

Variables NT MUCH NT MUCH NT MUCH

Age, years 55.1±12.4 53.7±12.1 55.8±12.2 53.5±12.3 55.6±12.2 54.1±12.3

Male 36 (43.9%) 32 (50.8) 30 (46.9%) 38 (46.9%) 19 (51.4%) 49 (45.4%)

BMI, kg m−2 22.7±3.7 21.7±3.1 23.0±3.6 21.8±3.4a 23.6±4.0 21.9±3.2a

Current smoker 15 (18.3%) 14 (22.2%) 13 (20.3%) 16 (19.8%) 8 (21.6%) 21 (19.4%)

Dialysis vintage, months 79.3±56.1 73.0±61.3 79.9±54.7 73.8±61.2 79.8±53.1 75.4±60.1

IDWG, kg 2.5±0.8 2.2±0.8a 2.6±0.8 2.2±0.8a 2.6±0.9 2.3±0.8a

Diabetes 10 (12.2%) 8 (12.7%) 7 (10.9%) 11 (13.6%) 4 (10.8%) 14 (13.0%)

History of CVD 3 (3.7%) 5 (7.9%) 3 (4.7%) 5 (6.2%) 1 (2.7%) 7 (6.5%)

Use of antihypertensives 31 (37.8%) 50 (79.4%)a 20 (31.3%) 61 (75.3%)a 9 (24.3%) 72 (66.7%)a

CCB 18 (22%) 41 (65.1%) 10 (15.6%) 49 (60.5%) 4 (10.8%) 55 (50.9%)

ACEI/ARB 7 (8.5%) 18 (28.6%) 6 (9.4%) 19 (23.5%) 3 (8.1%) 22 (20.4%)

ß-blocker 23 (28.0%) 29 (46.0%) 14 (21.9%) 38 (46.9%) 5 (13.5%) 47 (43.5%)

Others 7 (8.5%) 15 (23.8%) 4 (6.3%) 18 (22.2%) 2 (5.4%) 20 (18.5%)

Use of EPOb 66 (80.5%) 54 (85.7%) 51 (79.7%) 69 (85.2%) 27 (73.0%) 93 (86.1%)

Use of statins 3 (3.7%) 4 (6.3%) 2 (3.1%) 5 (6.2%) 1 (2.7%) 6 (5.6%)

Hemoglobin, g l−1 112.7±14.3 107.8±15.0a 114.0±14.7 107.9±14.4a 115.3±16.3 109.0±13.9a

Albumin, g l−1 39.6±4.5 39.1±4.4 39.6±4.7 39.2±4.3 39.6±5.3 39.3±4.2

Total cholesterol, mmol l−1 4.04±0.94 4.07±0.85 4.03±0.92 4.07±0.89 3.93±0.94 4.09±0.88

Triglyceride, mmol l−1 2.25±1.34 1.90±1.13 2.20±1.16 2.01±1.33 2.21±1.31 2.06±1.25

HDL cholesterol, mmol l−1 0.97±0.26 1.04±0.27 0.95±0.24 1.03±0.29 0.92±0.25 1.02±0.27a

LDL cholesterol, mmol l−1 2.11±0.60 2.09±0.55 2.14±0.59 2.07±0.56 2.08±0.58 2.11±0.57

Phosphorus, mmol l−1 1.83±0.50 1.77±0.51 1.84±0.49 1.77±0.52 1.77±0.51 1.81±0.50

Calcium, mmol l−1 2.27±0.29 2.30±0.28 2.25±0.31 2.30±0.27 2.22±0.33 2.30±0.27

Parathyroid hormone, pg ml−1 231.6 (78.8–461.0) 232.6 (118.5–492.2) 229.4 (67.6–435.7) 235.6 (115.6–514.0) 186.2 (29.1–352.4) 237.1a (118.7–516.1)

CRP, µg ml−1 8.26 (2.94–19.62) 6.11 (3.12–17.33) 10.32 (2.71–20.00) 5.62 (3.27–15.22) 12.07 (2.92–23.5) 5.61 (3.15–14.63)

Abbreviations: ACEI, angiotensin converting enzyme inhibitor; ARB, angiotensin II receptor blocker; BMI, body mass index; CCB, calcium channel blocker; CRP, C-reactive protein;
CVD, cardiovascular disease; HDL, high-density lipoprotein; IDWG, interdialytic weight gain; LDL, low-density lipoprotein; MUCH, masked uncontrolled hypertension; NT, normotension.
aindicates statistically significant compared with NT.
bEPO was administered intravenously.
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cholesterol and log-transformed C-reactive protein, the results
remained qualitatively unchanged (all P⩽ 0.03).

DISCUSSIONS

In a group of dialysis patients with controlled predialysis BP, we
demonstrated the following: (1). The prevalence of MUCH was high
and varied from 43.4 to 74.5% depending on the different definitions;
(2). Patients on antihypertensive medication and those with higher
predialysis BP were more susceptible to MUCH; and (3). MUCH was
associated with increased PWV.
The definitions of MUCH varied in previous studies. When Banegas

et al. first proposed the term MUCH in their 2014 report, they defined
it as 24-hour BP⩾ 130/80 mmHg in people with treated and
controlled clinic BP (o140/90 mmHg), which corresponds to
definition-2 in our analysis, and they observed a prevalence of
31.1% in 14 840 treated hypertensive patients.3 Before their introduc-
tion of this concept, masked hypertension was instead used to describe
a similar phenomenon, and it was usually diagnosed based on daytime
ambulatory BP⩾ 135/85 mmHg, which corresponds to definition-1 in
the present study.20 Based on this definition, ~ 1/5 subjects in the
general population had MUCH in two independent studies (23% by
Selenta et al. and 20.6% by Franklin et al.).21,22 Noticeably,
the aforementioned studies reported the prevalence of MUCH
(or masked hypertension) in those with controlled (treated) or normal

(treatment-naive) clinic BP, while in other studies, the prevalence of
MUCH was determined within subjects with either normal or elevated
clinic BP. With the definition of masked hypertension as office
BPo140/90 mmHg and 24-hour BP⩾ 130/80 mmHg, Gorostidi et al.
and Drawz et al. reported the prevalence of MUCH as 32.1 and 36.1%,
respectively, in CKD patients with controlled clinic BP.19,23 In patients
on hemodialysis, the prevalence was 30.5% in those with normal
dialysis-unit BP when masked hypertension was defined as 44-hour
ambulatory BP⩾ 135/85 mmHg and median midweek intradialytic
BPo140/80 mmHg.24 Our analysis demonstrated that, based on
various definitions, the prevalence ranged from 43.4 to 74.5%,
indicating that at least 42/5 dialysis patients with controlled
dialysis-unit BP actually have elevated ambulatory BP, and the ratio
could be as high as ~ 3/4 given a broader definition. This finding was
similar to that shown by Agarwal et al. in dialysis-independent CKD
patients: the prevalence was 26.7% by daytime ambulatory BP and
increased to 56.1% by either daytime or nighttime ambulatory BP.5

Our data also showed that the occurrence of MUCH in these
patients can be predicted by several clinical characteristics. The most
effective predictor of MUCH in these dialysis patients was the use
of antihypertensive medications. The reasons for this probably
include the following: (1) normal clinic BP without the need for
antihypertensive medication may indicate that the patient is naïve
from hypertension and is thus less likely to have elevated ambulatory

Table 2 BP Levels of dialysis patients with NT or MUCH

Definition-1 Definition-2 Definition-3

Variables NT MUCH P-value NT MUCH P-value NT MUCH P-value

Dialysis-unit BP
Predialysis SBP 120.8±11.7 129.7±7.8 o0.001 119.2±12.2 129.0±7.7 o0.001 117.5±13.6 127.1±8.9 o0.001

Predialysis DBP 73.0±8.3 78.0±8.3 0.001 71.3±7.8 78.2±8.0 o0.001 69.9±7.2 77.0±8.3 o0.001

Predialysis HR 76.6±8.6 73.6±7.7 0.03 76.3±7.5 74.5±8.8 0.19 76.9±8.6 74.7±8.1 0.16

Ambulatory BP
Total SBP 113.5±12.4 137.6±9.7 o0.001 110.7±12.1 134.5±10.8 o0.001 106.2±12.3 130.1±12.9 o0.001

Total DBP 72.1±7.3 84.5±7.3 o0.001 70.0±6.6 83.4±7.0 o0.001 67.3±6.1 81.0±7.8 o0.001

Total HR 79.2±11.5 76.1±11.5 0.11 79.1±11.9 76.9±11.3 0.25 79.2±12.8 77.4±11.1 0.42

Daytime SBP 115.2±11.8 140.8±9.8 o0.001 112.8±11.8 137.1±11.6 o0.001 109.8±12.8 132.1±14.0 o0.001

Daytime DBP 73.8±7.1 87.2±7.5 o0.001 71.9±6.6 85.7±7.4 o0.001 70.3±6.7 82.8±8.7 o0.001

Daytime HR 82.6±11.5 78.6±11.7 0.04 82.6±12.0 79.5±11.4 0.11 83.4±12.8 79.9±11.3 0.12

Nighttime SBP 110.4±15.2 131.5±13.2 o0.001 106.8±14.4 129.6±13.1 o0.001 99.7±12.7 126.3±13.7 o0.001

Nighttime DBP 69.0±8.7 79.2±8.7 o0.001 66.6±8.2 78.8±7.9 o0.001 61.8±6.4 77.5±7.7 o0.001

Nighttime HR 72.2±12.4 70.9±11.8 0.55 72.1±12.7 71.2±11.7 0.66 71.1±13.6 71.8±11.6 0.76

Abbreviations: BP, blood pressure; DBP, diastolic BP; HR, heart rate; MUCH, masked uncontrolled hypertension; NT, Normotension; SBP, systolic BP.

Table 3 Clinical variables associated with MUCH

Definition-1 Definition-2 Definition-3

Variables OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value

BMI — — — — 0.86 (0.76–0.99) 0.03

IDWG — — 0.52 (0.30–0.89) 0.02 — —

Use of antihypertensives 4.28 (1.92–9.54) o0.001 5.83 (2.37–14.33) o0.001 8.07 (2.90–22.47) o0.001

Hemoglobin — — 0.96 (0.93–0.99) 0.02 0.96 (0.93–0.99) 0.02

Predialysis SBP 1.08 (1.03–1.13) 0.001 1.05 (1.00–1.11) 0.04 — —

Predialysis DBP — — 1.10 (1.04–1.17) 0.001 1.12 (1.05–1.18) o0.001

Abbreviations: BMI, body mass index; CI, confidence interval; DBP, diastolic blood pressure; IDWG, interdialytic weight gain; MUCH, masked uncontrolled hypertension;OR, odds ratio; SBP, systolic
blood pressure.
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BP; and (2) the drugs used to achieve controlled clinic BP are
incapable of achieving controlled BP within a whole 24-hour period,
especially during the nighttime.25–27 Higher predialysis BP was also
independently associated with MUCH. This result is consistent with
that reported by Agarwal et al. in CKD patients. They found that the
prevalence of MUCH positively increased with the levels of clinic BP.5

It is worth noting that intravenous use of erythropoietin can increase
interdialytic BP and may thus contribute to MUCH.28 However,
we did not observe a difference in erythropoietin use between NT and
MUCH patients. Further studies should attempt to specify whether
erythropoietin use during dialysis just before ABPM contributes
to MUCH.
According to our analysis, MUCH was associated with reduced

hemoglobin level and lower BMI, which are both predictors of adverse
outcome in dialysis patients.29,30 Lower interdialytic weight gain was
also a predictor for MUCH. Although volume status is usually a factor
associated with BP, previous data have suggested that interdialytic
weight gain has a very modest effect on hypertension in dialysis
patients.31 The significant association observed in the present study
may be a false positive finding since it was present in only one of the
three models.
Arterial stiffness, as measured by PWV, is a classical sign of

hypertensive target-organ damage. Prior studies have confirmed its
role in predicting prognosis in dialysis patients.32,33 In the current
analysis, we demonstrated that MUCH in dialysis patients was
associated with elevated PWV even after extensive adjustments with
cardiovascular covariates. This finding highlights the detrimental effect
of MUCH on the cardiovascular system and is line with previous data
suggesting that ambulatory BP is more accurate in predicting outcome
than dialysis-unit BP.11

Some limitations of our study should be noted for the accurate
interpretation of our data. First, the cross-sectional design precludes
any causality inference, and the sample size was limited. Second,
we extracted dialysis-unit BP data from dialysis records instead of

performing standardized predialysis BP measurements. This may be
less precise in evaluating predialysis BP levels. However, this approach
reflects every-day clinical practice, using data that physicians would
consider in their determination of hypertension status in dialysis
patients.
In conclusion, MUCH affects a large proportion of dialysis patients

with controlled predialysis BP and was associated with increased PWV.
Patients on antihypertensive medication and with higher predialysis
BP were more likely to have MUCH. Attention should be paid to these
patients in clinical practice.
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