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Background: A greater interdialytic weight gain (IDWG) implies a greater ultrafiltration 
rate, which might lead to hemodynamic instability and intradialytic blood pressure (BP) 
change in hemodialysis patients. However, current studies have not explicated the impact of 
IDWG on the association between intradialytic BP changes and prognosis, especially in 
patients without cardiac dysfunction and diabetes. In this study, we aimed to explore the 
relationship between absolute intradialytic BP changes and mortality with different IDWG 
levels.
Methods: A total of 204 hemodialysis patients (without cardiac dysfunction and diabetes) 
were included in this prospective observation study, with a mean follow-up of 55.32±20.99 
months. Initially, we collected IDWG, IDWG% (percentages according to dry weight), and 
pre-/post-BPs of 36 consecutive dialysis sessions during three months enrollment. And the 
average value of them was defined as baseline value. Patients were divided into 3 cohorts 
according to IDWG% tertiles (<3.3%, 3.3%–4.6%, ≥4.6%). Comparisons between different 
tertiles were analyzed.
Results: Compared to the low IDWG% group (tertile 1, T1), patients of high IDWG% group 
(tertile 3, T3) were younger, had higher ultrafiltration rate, less residual kidney function, 
lower BMI and dry weight, longer dialysis vintage and higher N terminal pro B type 
natriuretic peptide levels (P<0.05). Correlations were found between IDWG% and intradia
lytic BP changes. Kaplan–Meier analysis and multivariate Cox regression model adjusted for 
demographic data, dialysis information and predialysis BPs indicated that greater absolute 
intradialytic BP changes were associated with worse prognosis in T1 group (P<0.05). While 
in T3 group, less absolute intradialytic BP changes were associated with higher mortality 
(P<0.05).
Conclusion: There is a paradoxical association between absolute intradialytic BP changes 
and long-term mortality with different IDWG levels. Both BP stability and volume balance 
are crucial to patients’ prognosis.
Keywords: all-cause mortality, hemodialysis, interdialytic weight gain, intradialytic blood 
pressure

Introduction
Intradialytic blood pressure (BP) changes over time, related to blood volume changes 
during hemodialysis (HD). In general, the patient’s BP is highest before dialysis. 
During dialysis, the blood volume decreases gradually with ultrafiltration, and the BP 
drops gently. After dialysis, blood volume increases with the retention of water and 
sodium, and the BP rises successively, until the next dialysis treatment session. Recent 
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studies have shown that intradialytic BP variation could be 
a prognostic factor. Considerable BP variability was asso
ciated with all-cause and cardiovascular mortality.1 

A U-shaped association between SBP changes and mortality 
was found in the previous study.2 So not only BP variability 
but also BP changes might have prognostic effects on mor
tality. Interdialytic weight gain (IDWG), corresponding to 
ultrafiltration losses during dialysis, is mostly influenced by 
oral fluid intake minus residual urine output (when present) 
and insensible fluid losses. Several studies have found asso
ciations between great IDWG and adverse outcome.3–5 

A greater IDWG implies a greater ultrafiltration rate, which 
might lead to hemodynamic instability and intradialytic BP 
change.

However, current studies have not explicated the impact 
of IDWG on the association between intradialytic BP 
changes and prognosis, especially in patients without cardiac 
dysfunction and diabetes. Thus, we conducted this study to 
test the predictive effects of absolute intradialytic BP changes 
on long-term mortality with diverse IDWG% levels in 
patients without cardiac dysfunction and diabetes mellitus.

Methods
Patients and Study Design
We prospectively studied the outcome of patients, who 
started HD before Jan 2013 in the blood purification center, 
Zhongshan Hospital, Fudan University, Shanghai, China. 
Inclusion criteria were patients older than 18 and chronic 
HD for at least three months, undergoing HD three times 
a week, in a stable condition without cardiac dysfunction 
and diabetic mellitus. They were followed until Dec 31, 
2019. Patients were initially evaluated during three months, 
determining the IDWG and pre-/post-dialysis BP as an 
average of the 36 consecutive HD sessions given during 
that period. IDWG is expressed as the difference between 
the predialysis weight and the weight at the end of the 
previous dialysis session, and IDWG% is obtained using 
the percentage relationship between the average IDWG 
and the patient’s dry weight. Percentage of IDWG = ([cur
rent predialysis weight (kg) – previous postdialysis weight 
(kg)/target dry weight (kg)]) * 100.6 Dry weight was tar
geted every month by clinical performance (eg, edema) and 
serum N terminal pro B type natriuretic peptide (NT- 
proBNP). Patients were divided according to the tertile 
levels of IDWG%, which was <3.3% (T1), 3.3%–4.6% 
(T2), and ≥4.6% (T3) (Figure 1). The study was approved 
by our institutional clinical research ethics review board 

(Ethics Committee of Zhongshan Hospital, Fudan 
University) and was conducted according to the 
Declaration of Helsinki principles. Each participant signed 
an informed consent form before entering the study. The 
primary endpoint was all-cause mortality.

BP Measurements
Patients received HD three times per week. BP was mea
sured before HD (predialysis) in a sitting position and after 
HD with the patient in a supine position (post-dialysis) (BP 
measured just before a detachment of dialysis circuit from 
the patient).7 Patients had their BP measured per the stan
dard protocol using an automated stand-alone device or one 
integrated into the HD machine with an appropriately sized 
pressure cuff around the non-access upper arm positioned at 
heart level. Well-trained nurses took all the BPs.

During dialysis, BP change was determined by finding 
the absolute value of post-dialysis BP minus predialysis 
BP. Mean arterial pressure (MAP) was calculated as MAP 
= [systolic blood pressure (SBP) + (2 × diastolic blood 
pressure (DBP))]/3. Pulse pressure (PP) was calculated as 
PP= SBP ˗ DBP. Intradialytic BP change (ΔBP) was 
estimated by averaging BP changes of 36 consecutive 
hemodialysis in the 3-month run-in period.

Patients were divided according to levels of absolute 
intradialytic BP changes: SBP change >20mmHg and 
≤20mmHg, DBP change >10mmHg and ≤10mmHg, 
MAP change >15mmHg and ≤15mmHg, PP change 
>10mmHg and ≤10mmHg.2

Date Collection
Patient characteristics (demographics, comorbidity, bio
chemistry, and medications) were extracted from patient 
charts by their treating physician at the beginning of the 
run-in phase and the end of the study.

Biochemical Measurements
Blood sampling was performed during a midweek non- 
dialysis day. Serum albumin, pre-albumin, hemoglobin, 
and creatinine were measured using standard methods in 
the routine clinical laboratory.

Echocardiography
Transthoracic echocardiographic examinations were con
ducted using a Philips echocardiographic machine (Philips 
IE33, Eindhoven, the Netherlands) with a 3.5-MHz multi
phase array probe by a single experienced cardiologist 
during a midweek non-dialysis day, within 2 hours after 
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blood sampling, both at the entry and the endpoint of the 
study. Measurements of the left ventricular internal dimen
sion, interventricular septal thickness, and posterior wall 
thickness were made at end-diastole according to the 
recommendations of the Penn Convention. Left ventricular 
mass was calculated with the Devereux formula. The left 
ventricular mass index (LVMI) was obtained by dividing 
left ventricular mass by height in meters rose to the power 
of 2.7. The left ventricular ejection fraction (EF) was 
determined by two-dimensional echocardiography.

Statistical Analysis
Continuous variables were expressed as mean ± Standard 
Deviation or median (interquartile range), while categori
cal variables were appropriately presented as numbers and 

percentages. To compare groups of normal variables, we 
used One-Way ANOVA, whereas for skewed and catego
rical variables Mann–Whitney U and chi-square test were 
performed, respectively. Pearson correlation coefficient 
was calculated to study the relationship between IDWG 
% and intradialytic BP changes. Survival was calculated 
with the Kaplan–Meier method and the comparison 
between groups with the Log rank test. Multivariate cox 
regression analysis, adjusted for age, gender, BMI, resi
dual kidney function, dialysis vintage and predialysis BPs, 
was used to test the association between intradialytic BP 
changes and mortality in different IDWG% groups. Two- 
sided P < 0.05 was considered significant. All analyses 
were performed using SPSS version 24 (SPSS Inc., 
Chicago, IL, USA).

Figure 1 Flowchart of the study.
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Results
Patient Characteristics and 5-Year 
Mortality
A total of 204 patients were recruited with a mean follow- 
up of 55.32±22.99 months. Fourteen (6.9%) were censored 
during the 6-year observation period because of kidney 
transplantation (n=6) and transfer to other hemodialysis 
centers (n=8). During the follow-up, 61 (32.1%) patients 
died with a mortality rate of 6.4 per 100-person year, 
including 22 fatal cardiovascular events, 18 cerebrovascu
lar events, 8 deaths attributed to severe infection, 8 to 
sudden death, and 5 to cancer. The mortality rates for 
IDWG% tertiles showed no significant difference, which 
was 36.5% in T1, 30.2% in T2 and 29.7% in T3.

Table 1 summarizes the baseline characteristics of the 
study cohort. Compared to the low IDWG% group, 
patients of the high IDWG% group were younger, had 
higher ultrafiltration rate, less residual kidney function, 
lower BMI and dry weight, longer dialysis vintage and 
higher NT-proBNP levels (P<0.05).

Relationship Between IDWG% and 
Intradialytic BP Changes
Predialysis BPs, including SBP, DBP, MAP, PP, showed no 
significant difference among IDWG% tertiles in our study 
(Table 1). Instead, significant associations were found 
between IDWG% and intradialytic SBP changes 
(r=0.229, P=0.001), DBP changes (r=0.192, P=0.008), 
MAP changes (r=0.222, P=0.002) and PP changes 
(r=0.190, P=0.009) (Figure 2).

Prognostic Effects of Intradialytic BP 
Changes with Different IDWG% Groups
We tested the predictive effects of intradialytic BP changes 
on long-term mortality in different IDWG% tertiles. 
Kaplan–Meier analysis indicated that intradialytic SBP 
changes >20mmHg, DBP changes >10mmHg, MAP 
changes >15mmHg, PP changes >10mmHg were asso
ciated with worse prognosis (P=0.042, 0.033, 0.010, 
0.013, respectively) in T1 group, while in T3 group, 
Kaplan–Meier analysis indicated that intradialytic SBP 
changes >20mmHg, DBP changes >10mmHg, MAP 
changes >15mmHg, PP changes >10mmHg were asso
ciated with better prognosis (P=0.021, 0.012, 0.010, 
0.034, respectively). In T2 group, only PP changes 

>10mmHg was associated with worse prognosis 
(P=0.035) (Figure 3A–C).

As the effects of intradialytic BP changes on survival 
might be affected by predialysis BPs, we constructed 
multivariate Cox regression models, including predialysis 
BPs (SBP, DBP, MAP, PP), age, gender, BMI, residual 
kidney function and dialysis vintage in different IDWG% 
groups. In T1 group, we found that the multivariate Cox 
regression model indicated that the adjusted hazard ratio 
for death was 2.80, 3.00, 3.09, 3.53, as intradialytic SBP 
changes over 20mmHg, DBP changes over 10mmHg, 
MAP changes over 15mmHg, PP changes over 10mmHg 
(P<0.05). While in T3 group, the adjusted hazard ratio for 
death was 0.25, 0.21, 0.25, 0.25 as intradialytic SBP 
changes over 20mmHg, DBP changes over 10mmHg, 
MAP changes over 15mmHg, PP changes over 10mmHg, 
after adjusting for covariates (P<0.05). No significant 
prognostic effects were found in intradialytic BP changes 
on survival in T2 group (Table 2).

Discussion
Our prospective cohort study with a follow-up period of 
six years revealed a paradoxical association between intra
dialytic BP changes and long-term mortality with different 
levels of IDWG in patients without cardiac dysfunction 
and diabetes. For low IDWG% patients, greater intradia
lytic BP changes were associated with worse prognosis, 
while for high IDWG% patients, less intradialytic BP 
changes can predict poor outcome.

Predialysis volume overload is the sum of IDWG and 
residual post-dialysis volume overload. It results mostly 
from failure to achieve an adequate volume status at the 
end of the dialysis session.8 In that context, we consider 
IDWG might reflect predialysis volume overload to some 
extent. Several studies have found that IDWG was asso
ciated with better nutritional status,6,9,10 suggesting a role 
of greater appetite and higher food and fluid intake. 
Increasing percentage of IDWG is associated with 
increases in predialysis BP and BP changes with 
hemodialysis.6,11 In another study, increased IDWG during 
the long interdialytic period was associated with minor 
effects on BP control, as reflected in predialysis BP 
measurements.12 In our study, we found that predialysis 
BPs had no significant difference among groups of differ
ent IDWG% levels. However, we observed direct associa
tions between IDWG% and intradialytic BP changes. As 
dialysis treatment time is essentially fixed for most 
patients, greater IDWG implies a greater fluid removal 
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rate during dialysis (ie, ultrafiltration), which is associated 
with hemodynamic instability, causing intradialytic BP 
changes.13,14 This correlation might reflect several com
pensatory mechanisms that occur in response to fluid 
accumulation in dialysis patients, including predominant 
extravascular volume expansion, vaso-relaxation due to 
suppression of the renin-angiotensin system and neuro- 
humoral responses, the long-term effect of volume expan
sion in cardiac function, and the mere presence of diastolic 
dysfunction.15–17

Great IDWG was associated with increased adverse out
comes and mortality in some observational studies.3–5,18,19 

However, there was no significant difference in the mortality 
of the three IDWG groups in our study. This might be partly 
due to the small sample size and the definition of the IDWG 
% group, which was according to IDWG% tertiles. In our 
study, the high IDWG% group was defined as IDWG % 
≥4.6%. In related studies, only the extremes of IDWG 
(>4.8% of body weight, >5.7% of body weight, and 
≥4.0 kg, respectively) were associated with adverse out
comes, and the mortality risk was also relatively small.3–5 

Furthermore, results on the association between IDWG and 
mortality were not adjusted for ultrafiltration rates. As higher 
ultrafiltration rates have been shown to be associated with 

Table 1 Demographic, Clinical and Biochemical Data of the Patients

Characteristics IDWG % <3.3% IDWG% 3.3%–4.6% IDWG % ≥4.6%

T1 (n=68) T2 (n=68) T3 (n=68)

Demographic data

Age (year) 59.57±15.96 57.48±12.92 49.20±13.97**, b

Male (n,%) 21,35% 41,40.6% 21,48.8%

Normalized ultrafiltration rate (mL/h/kg) 5.40±2.79 11.02±1.88d 14.07±3.21**, b

IDWG (kg) 1.10±0.61 2.48±0.56d 3.17±0.76**, b

Preserved residual kidney function (%) 22(36.7%) 9(8.9%) d 2(4.7%)**

Duration of dialysis (months) 23.00(12.50,63.75) 45.00(24.50,74.50) c 46.00(22.25,79.25) *

spKt/Vurea 1.44(1.29,1.70) 1.40(1.25,1.76) 1.42(1.20,1.75)
BMI (kg/m2) 24.47±8.05 23.72±9.60 19.93±8.35*, a

Dry weight (kg) 62.98±11.09 61.76±11.93 56.29±12.40**, a

Biochemical parameters
Serum albumin (g/L) 40.25±3.05 38.61±3.61d 39.98±3.73a

Serum prealbumin (g/L) 0.35±0.06 0.33±0.09 0.36±0.10

Serum creatinine (μmol/L) 941.21±265.31 1063.35±272.98c 1052.95±294.51
Hemoglobin (g/L) 107.65±13.00 104.35±15.90 104.59±15.91

Cardiac condition

NT-proBNP (pg/mL) 1302(773,4098) 3602(2186,5917) d 5057(2363,16,369) **, a

EF (%) 66.68±7.09 67.00±5.60 65.89±8.39

LVMI (g/m2.7) 46.14±16.85 53.03±21.47 45.60±12.67

Antihypertensive medication
Antihypertensive medication (types) 2.15±1.21 1.79±1.13 2.26±1.26

Antihypertensive medication dosage (tablets) 2.85±2.05 2.23±1.58 3.19±2.24a

Predialysis BP
Predialysis SBP (mmHg) 135.24±13.34 135.62±18.46 137.48±16.14

Predialysis DBP (mmHg) 81.94±8.94 81.73±11.31 84.53±9.10
Predialysis MAP (mmHg) 99.39±9.25 99.91±13.29 102.54±11.34

Predialysis PP (mmHg) 53.80±9.80 53.52±11.21 54.02±13.71

Comorbidities
Hypertension (%) 50(83.3%) 82(81.2%) 37(86.0%)

Cardiovascular disease (%) 2(3.3%) 6(5.9%) 4(9.3%)

Cerebrovascular disease (%) 1(1.7%) 2(2.0%) 1(2.3%)

Notes: Continuous variables given as mean ± standard deviation or median (25th; 75th percentile); categorical variables given as number (percentage). *P<0.05, **P<0.01: 
T1 vs T3; aP<0.05, bP<0.01: T2 vs T3; cP<0.05, dP<0.01: T1 vs T2. 
Abbreviations: BMI, body mass index; IDWG, interdialytic weight gain; NT-proBNP, N-terminal pro-B-type natriuretic peptide; EF, ejection fraction; LVMI, left ventricular 
mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; MAP, mean arterial pressure; PP, pulse pressure; Preserved residual kidney function: 24h urine output 
over 100mL.
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a higher mortality risk,20 IDWG might have been associated 
even less strongly with mortality risk if adjustments for 
ultrafiltration rates had been performed.

The relationship between BP and prognosis has been 
controversial. Recent studies have found that great BP 
change was an independent risk factor for hospitalization, 
all-cause mortality, and cardiovascular mortality in HD 
patients.1,2,21–23 The relationship between BP and out
comes is confounded by such factors as day-to-day varia
tions in fluid intake (reflected by IDWG) that are 
associated with nutritional status and subsequent clinical 
outcomes.6,10 To explore the relationships between intra
dialytic BP changes and long-term mortality with different 
IDWG levels, we divided patients into three groups 
according to IDWG% tertile levels. For low IDWG% 
patients, more considerable intradialytic BP changes were 
associated with worse prognosis, while for high IDWG% 

patients, less intradialytic BP changes can predict poor 
outcome.

Great BP changes in the low IDWG% group may 
reflect a sort of vascular instability due to fluid gain. 
A person who is not gaining much fluid but whose BP is 
labile demonstrates a labile or unstable BP compensatory 
mechanism; this predicts the adverse outcome. Patients 
with high IDWG% levels had a higher ultrafiltration rate, 
less residual kidney function and higher NT-proBNP levels 
in our study. The higher IDWG% calls for a greater ultra
filtration rate and leads to greater intradialytic BP changes 
subsequently. For those patients, less ultrafiltration led to 
less BP changes and long-term insufficient ultrafiltration 
might stand for an unthorough of volume depletion, lead
ing to recessive volume excess. Moreover, IDWG has 
been regarded as related to non-adherence, and adherence 
to fluid restriction is necessary to reduce IDWG.3,24 Those 

Figure 2 Associationof intradialytic blood pressure change and IDWG %.
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patients might not reach their actual “dry weight” after 
each dialysis session and their predialysis BPs might be 
higher than the actual state. Thus, less intradialytic BP 
changes were associated with poor prognosis. On the 
other hand, patients of high IDWG% were younger than 
the other two groups, and they might have better compen
satory function towards volume fluctuation during dialysis. 
Suggesting, for the high predialysis volume status patients, 
whose compensatory ability is tolerable to the great 
volume fluctuation, patients’ traits are crucial to intradia
lytic BP regulation. A recent meta-analysis of peridialysis 
BP levels and risk of all-cause mortality suggested the 
interpretation of the peridialysis BP mortality associations 
should be based on the features of the dialysis 
population.25

Zhang26 suggested that the same predialysis SBP can 
be associated with either increased or decreased mortality, 
depending on the direction and degree of peridialytic SBP 
change. The study revealed that in the presence of lower 
predialysis SBP, a peridialytic SBP rise is beneficial, while 
a further peridialytic SBP decline is unfavorable. They 
found the presence of a predialysis SBP of 130mmHg, 
and a peridialytic SBP decrease of <30mmHg was not 
associated with increased mortality, whereas 
a peridialytic SBP increase was associated with better 
outcomes. On the other hand, when the predialysis SBP 
was 110mmHg, a further peridialytic SBP decrease was 
associated with increased mortality, whereas a peridialytic 
SBP increase was associated with better outcomes. Thus, 
the predictive effects of intradialytic BP changes on mor
tality might be influenced by predialysis BP. We con
structed a multivariate Cox model, including predialysis 
BPs. After adjusting for demographic data, dialysis infor
mation and predialysis BPs, a similar paradoxical associa
tion still exists in our study.

We hypothesize that the patients with cardiac dysfunc
tion and diabetes mellitus were excluded in our study 
might be part of the explanation of the results, so our 
targeted patients might have better BP regulation ability 
towards intradialytic volume depletion. Our results cannot 
be interpreted as unlimited great intradialytic BP changes 
would do good for patients’ outcome. Due to the study 
sample size, we could not conclude a safe range for 
intradialytic BP changes. The possibility that BP’s effect 
on prognosis may have resulted from unrecognized asso
ciations between BP and essential covariates. So further 

Figure 3 (A) Accumulative overall survival rate of different intradialytic blood 
pressure change in low IDWG% group. (B) Accumulative overall survival rate of 
different intradialytic blood pressure change in median IDWG% group. (C) 
Accumulative overall survival rate of different intradialytic blood pressure change 
in high IDWG% group.
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research is needed to understand the underlying 
mechanism.

In this study, we assess the relationship between intra
dialytic BP changes and mortality with various predialysis 
volume status in patients without cardiac dysfunction and 
diabetic mellitus. We testified positive relationships 
between IDWG% and intradialytic BP changes. 
Furthermore, we revealed a paradoxical association 
between intradialytic BP change and long-term mortality 
with different IDWG levels.

However, our study has several limitations. First was 
the small sample size. We only tested the degree of 
intradialytic BP change, not the direction. Second, the 
study patients were free of cardiac dysfunction and dia
betes, so further research might target whether our 
study’s results could be testified in hemodialysis patients 
with various comorbidities. Third, we did not evaluate 
the effect of different vascular accesses on patients’ 
hemodynamic stability. Last, we did not use objective 
methods (eg, bio-impedance) to evaluate fluid status, 

which is more objective and accurate to evaluate volume 
status.

Conclusion
There is a paradoxical association between intradialytic BP 
change and long-term mortality with different IDWG levels 
in patients without cardiac dysfunction and diabetic melli
tus. For low IDWG% patients, more considerable intradia
lytic BP changes were associated with worse prognosis, 
while for high IDWG% patients, less intradialytic BP 
changes can predict poor outcome. We should avoid over 
ultrafiltration for those with low IDWG% and prevent great 
intradialytic BP changes. In contrast, for those with high 
IDWG%, apart from patients’ education of controlling 
IDWG, we should evaluate volume status more frequently, 
set ultrafiltration rate properly in consideration of cardiac 
function and other compensatory mechanisms, as well as 
focus more on intradialytic BP changes to make patients 
reach “actual” dry weight. So individualized treatments, 
including both fluid management and BP management, 

Table 2 Cox Regression Analysis of Intradialytic Blood Pressure Changes on Mortality of Different IDWG% Tertiles

HR P

Crude model 1 low IDWG% group SBP variation > 20mmHg vs ≤ 20mmHg 2.51 (1.02~6.19) 0.045
DBP variation > 10mmHg vs ≤ 10mmHg 2.59 (1.02~6.57) 0.046

MAP variation > 15mmHg vs ≤ 15mmHg 1.80 (1.08~3.01) 0.024

PP variation > 10mmHg vs ≤10mmHg 1.81 (1.14~2.89) 0.013
median IDWG% group SBP variation > 20mmHg vs ≤ 20mmHg 1.71 (0.83~3.49) 0.143

DBP variation > 10mmHg vs ≤ 10mmHg 1.41 (0.69~2.88) 0.350

MAP variation > 15mmHg vs ≤ 15mmHg 3.73 (0.89~15.61) 0.072
PP variation > 10mmHg vs ≤10mmHg 2.34 (1.14~4.80) 0.020

high IDWG% group SBP variation > 20mmHg vs ≤ 20mmHg 0.25 (0.08~0.79) 0.018
DBP variation > 10mmHg vs ≤ 10mmHg 0.23 (0.07~0.77) 0.017

MAP variation > 15mmHg vs ≤ 15mmHg 0.26 (0.08~0.86) 0.028

PP variation > 10mmHg vs ≤10mmHg 0.29 (0.09~0.91) 0.034

Adjusted model 2* low IDWG% group SBP variation > 20mmHg vs ≤ 20mmHg 2.80 (1.08~7.23) 0.033

DBP variation > 10mmHg vs ≤ 10mmHg 3.00 (1.11~8.06) 0.030
MAP variation > 15mmHg vs ≤ 15mmHg 3.09 (1.09~8.75) 0.034

PP variation > 10mmHg vs ≤10mmHg 3.53 (1.18~10.54) 0.024

median IDWG% group SBP variation > 20mmHg vs ≤ 20mmHg 1.47 (0.51~4.24) 0.472
DBP variation > 10mmHg vs ≤ 10mmHg 1.78 (0.68~4.67) 0.240

MAP variation > 15mmHg vs ≤ 15mmHg 4.62(0.59~36.48) 0.147

PP variation > 10mmHg vs ≤10mmHg 1.94 (0.68~5.48) 0.214
high IDWG% group SBP variation > 20mmHg vs ≤ 20mmHg 0.25 (0.08~0.82) 0.022

DBP variation > 10mmHg vs ≤ 10mmHg 0.21 (0.04~0.98) 0.046

MAP variation > 15mmHg vs ≤ 15mmHg 0.25 (0.06~1.02) 0.054
PP variation > 10mmHg vs ≤10mmHg 0.25 (0.08~0.80) 0.020

Notes: model 2: adjusted for age, gender, body mass index, dialysis vintage, preserved residual kidney function, predialysis blood pressure (systolic blood pressure; diastolic 
blood pressure; mean arterial pressure; pulse pressure). 
Abbreviations: IDWG, interdialytic weight gain; SBP, systolic blood pressure; DBP, diastolic blood pressure; MAP, mean arterial pressure; PP, pulse pressure.
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should be taken to achieve hemodynamic stability for 
patients’ outcomes.
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