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Abstract
Background: Recent randomized clinical trials have demonstrated beneficial effects of hemodiafiltration (HDF) compared 
with hemodialysis (HD) on mortality and hemodynamic stability. Data on quality of life in HDF compared with HD is limited.
Objective: This study aimed to determine whether patients receiving HD experience improvements in quality of life, 
hemodynamic and laboratory parameters after switching to HDF.
Design: Observational controlled cohort study.
Setting & Patients: Adult patients receiving maintenance dialysis were followed for 3 months both before and after 
transfer to a new unit, where they received HDF. Prior to transfer, control patients were already treated by HDF.
Methods: Quality of life at baseline and follow-up was measured using the validated minutes to recovery (MR) question. 
Dialysis data were collected for 3 consecutive sessions monthly; laboratory values were collected monthly. Wilcoxon 
signed rank test and repeated measures analysis of covariance were used to evaluate pre/post transfer changes and quantile 
regression to identify predictors of change in recovery time.
Results: Of 227 patients, 82 died, were transplanted, were hospitalized or did not transfer, leaving 123 subjects and 22 
controls for analysis. MR did not improve with switching to HDF, although patients with MR > 60 min before transfer 
experienced a significant decrease in their MR, compared with controls. There was no improvement in intradialytic 
hypotension with HDF. There were no differences in laboratory values before vs after switch.
Limitations: Nonrandomized single-center study, including only small numbers of patients and covering a short follow-up 
period; hemodynamic values only evaluated over 1 week per month; residual kidney function not recorded.
Conclusions: In this Canadian experience of HDF, patients remained stable with respect to several laboratory and dialysis 
related parameters. Switch to HDF was associated with substantially reduced recovery time in patients with MR > 60 
minutes at baseline.

Abrégé 
Contexte: De récents essais cliniques randomisés ont démontré les effets bénéfiques de l’hémodiafiltration (HDF) 
comparativement à l’hémodialyse (HD) sur la mortalité et la stabilité hémodynamique. Les données sur la qualité de vie des 
patients traités par HDF plutôt que par HD sont toutefois limitées.
Objectif: Déterminer si des patients préalablement traités par HD bénéficient d’une amélioration de leur qualité de vie et 
de changements observables dans leurs paramètres hémodynamiques et de laboratoire en passant à l’HDF.
Type d’étude: Étude de cohorte observationnelle contrôlée
Sujets: Des adultes recevant une dialyse d’entretien ont été suivis pendant trois mois avant et après le transfert à une 
nouvelle unité, où ils ont reçu l’HDF. Les patients témoins étaient traités par HDF avant le transfert.
Méthodologie: La qualité de vie à l’inclusion et lors du suivi a été mesurée à l’aide d’une question validée sur le temps 
de récupération (TR). Les données de dialyse ont été recueillies pour trois séances consécutives par mois; les valeurs de 
laboratoire ont été recueillies mensuellement. Le test de rang de Wilcoxon et des mesures répétées ANCOVA ont servi à 
évaluer les changements pré/post-transfert, tandis que la régression par quantile a été employée pour déterminer les facteurs 
prédictifs d’un changement dans le TR.
Résultats: Sur les 227 patients admissibles, 82 ont été exclus — soit parce qu’ils sont décédés, ont été transplantés, 
ont été hospitalisés ou n’ont pas été transférés — ce qui a laissé 123 sujets et 22 témoins pour l’analyse. Le passage à 
l’HDF n’a pas amélioré le TR, bien que les patients dont le TR était supérieur à 60 min avant le transfert aient observé 
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Introduction

Patients treated with kidney replacement therapy have poorer 
quality of life and much higher cardiovascular morbidity and 
mortality risk than the general population. Dialysis has a 
negative impact on health-related quality of life (HRQOL), 
as reported by patients. Moreover, patients on dialysis 
seem to give more importance to HRQOL than survival.1 In 
recent years, online hemodiafiltration (HDF) utilization has 
emerged in North America. This treatment modality com-
bines diffusive and convective clearance. There is growing 
evidence that HDF might be superior to hemodialysis on 
many levels: cardiovascular and all-cause mortality,2-4 
cardiac structure and function,5,6 hemodynamic stability,7-9 
better clearance of b2-microglobulin,10,11 phosphorus12,13 
and urea,11 as well as less anemia and better inflammation 
profile.14 However, comparison of HRQOL on HDF or 
hemodialysis (HD) is limited and whether quality of life 
improves with HDF compared with HD is still unknown. It 
has been hypothesized that the higher clearances of middle 
molecules, b2-microglobulin, and phosphorus; the cardio-
vascular stability; and the better anemia and inflammation 
profiles may play a role in HRQOL related to HDF com-
pared with HD.15

The Centre Hospitalier de l’Université de Montréal 
(CHUM), a large university center in Canada, opened a new 
outpatient dialysis center in 2016 with exclusive use of HDF. 
The current study was conducted to determine whether 
patients receiving maintenance HD experience improve-
ments in quality of life, hemodynamic and laboratory param-
eters after switching to HDF.

Methods

Patients and Study Design

This observational cohort study was conducted at the CHUM 
after the opening of the new outpatient dialysis unit. The 
study was in accord with the ethical standards of the local 
committee on human experimentation. A waiver of consent 
was also obtained from the local ethics committee as this 
project was considered as a quality assurance study and the 
procedures were part of the regular patient follow-up. A few 
years ago, a new satellite dialysis unit was opened in our cen-
ter, with exclusive use of HDF. This satellite center was 
planned to welcome all medically stable patients on mainte-
nance dialysis from the CHUM. All patients previously 
treated at the CHUM a minimum of 3-hour sessions thrice 
weekly for at least 3 months before their transfer to the new 
outpatient center were included in the present study. The 
study period included the last 3 months of treatment of each 
patient at the CHUM before their transfer to the outpatient 
clinic and the 3-month period after transfer. Patients who 
were hospitalized in the 3-month period before transfer were 
excluded. However, patients who were hospitalized in the 
3-month period following the transfer were still included in 
analysis. Prior to transfer, some patients were already treated 
on HDF at the hospital’s dialysis unit, in which part of the unit 
used this dialysis modality. There was no specific selection 
criteria for this group of patients treated on HDF at the hospi-
tal’s dialysis unit. This group of patients served as controls to 
evaluate if the changes observed were due to the transfer to 
the outpatient clinic or the switch from HD to HDF in the 
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une réduction significative de ce dernier par rapport aux témoins. L’hypotension intradialytique est demeurée inchangée 
avec l’HDF et aucune différence n’a été observée entre les valeurs de laboratoire mesurées avant et après le changement 
de modalité.
Limites: Étude monocentrique non randomisée sur un faible échantillon et couvrant une courte période de suivi; valeurs 
hémodynamiques évaluées uniquement sur une semaine par mois; fonction rénale résiduelle non enregistrée.
Conclusion: Dans cette expérience de passage à l’HDF qui s’est tenue au Canada, les paramètres de laboratoire et de 
dialyse des patients sont demeurés stables. Cependant, chez les patients dont le temps de récupération était supérieur à 
60 minutes, le passage à l’HDF a été associé à une réduction considérable de celui-ci.
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study group. In summary, all patients on maintenance dialysis 
from the CHUM deemed medically stable at the time of the 
opening of the new satellite unit were transferred: some were 
previously on HDF at the CHUM (control group), but most 
were on HD prior to their transfer (study group).

Data

Patient baseline characteristics and demographic data were 
obtained through patients’ electronic files. Dialysis data 
were obtained through software databases, NephroCare 
(Fresenius Medical Care, Richmond Hill, Canada; 2017) 
and Clinicalvision (Clinical Computing, Ipswich, United 
Kingdom; 2015). Laboratory data (hemoglobin, phos-
phate, calcium, parathyroid hormone [PTH], and albumin) 
at baseline and during follow-up were obtained through 
patients’ electronic files.

Dialysis Systems

At the hospital center, patients received low-flux HD with syn-
thetic low-flux dialyzers (Optiflux 18NR, Fresenius Medical 
Care) with Integra (Gambro AB, Lund, Sweden) dialysis sys-
tem. Online HDF was provided through 4008 or 5008 
ONLINE (Fresenius Medical Care, Bad Homburg, Germany), 
with the Optiflux 200NR (Fresenius Medical Care) dialyzer 
membrane, in the postdilution mode, both at the hospital cen-
ter (control group) and at the outpatient clinic (both groups).

Primary End Point

Primary end point was self-reported minutes to recovery 
(MR), expressed as the patient’s answer to the question 
“How long does it take you to recover from a dialysis ses-
sion?,” as part of their dialysis follow-up. This question has 
been validated as having good correlation with HRQOL in 
previous studies.16

Secondary End Points

Secondary end points were minimum systolic blood pressure 
(SBP) during treatment and maximum drop in blood pressure 
(measured as difference between predialysis SBP and mini-
mum SBP during treatment). All SBP and diastolic blood pres-
sure (DBP) values recorded pre-, during, and postdialysis 
sessions were obtained for 1 week of treatment (3 sessions) 
every month throughout the study period (6 months), for a total 
of 18 treatment sessions. Selected laboratory values were also 
evaluated through monthly blood sampling as per usual follow-
up both at the hospital and outpatient center dialysis units.

Statistical Analysis

Continuous data are reported as mean ± standard deviation 
when normally distributed and as median (interquartile range 

[IQR]) when nonnormally distributed. Categorical data are 
expressed as frequency (percentage). Primary end point 
comparison included all patients. However, given the poten-
tial for “floor phenomenon” with minutes to recovery, we 
also conducted post hoc additional analyses in the subgroup 
of patients with MR >60 minutes at baseline, considering 
that patients reporting MR as “zero” could not experience 
any improvement upon modality switch. Comparison of 
intradialytic hypotension, minutes to recovery, and labora-
tory values over time was performed with Wilcoxon signed 
rank test and repeated measures analysis of covariance. 
Between-group mean difference in post- and pretransfer 
measurements was evaluated using a linear mixed effects 
model fitted to account for correlation due to repeated mea-
sures, within and between groups. To determine the predic-
tors of change in recovery time, a fitted quantile regression 
(median regression) was used. All analyses were done using 
SAS version 9.4 (Cary, NC: SAS Institute Inc).

Results

Of the 227 evaluated patients receiving thrice-weekly outpa-
tient dialysis, 82 were excluded from the study, due to death, 
hospitalization, transplant, or absence of transfer to the out-
patient clinic, leaving a total of 145 patients (Figure 1). Of 
these, 123 received HD at the hospital center and transferred 
to HDF (study group) and 22 patients were undergoing HDF 
before and after transfer (control group). At baseline, 
patients’ characteristics were quite similar between groups, 
although patients in the control group were slightly older and 
in a larger proportion of men (Table 1). End-stage renal dis-
ease (ESRD) cause and comorbidities were similar to those 
expected from a Canadian dialysis cohort, except that 66% to 
77% of patients had an arterio-venous fistula (AVF) as their 
primary vascular access. Both groups had median session 
duration of 4 hours, 3 times per week. High efficiency HDF 
was achieved for the whole duration of the study period. 
Median substitution volume was 28.9 (25.8-31.1) L/session 
in the control group before transfer and 27.3 (24.5-30.3) L/
session after transfer; and 26.0 (23.0-28.8) L/session in the 
study group once on HDF.

Minutes to Recovery

Overall, there was no difference in minutes to recovery 
(MR) with the switch to HDF (Figure 2A). Predictors of the 
change in minutes to recovery from before to after transfer 
were identified through median regression: older age, 
longer duration of dialysis, and higher baseline MR were 
each significantly associated with better MR after transfer, 
whereas patients with hypertension were less likely to 
improve (Table 2). In the subgroup of patients who had a 
baseline recovery time >60 minutes (n = 53), the MR 
improved significantly more in the patients who switched 
from HD to HDF compared with controls—median 
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difference in MR = −120 [IQR: −630; 0] in the study 
group (n = 44) vs 0 [−180; 90] in the control group (n = 9); 
between-group difference P < .001; Figure 2B.

Intradialytic Blood Pressure

Transfer from HD to HDF was not associated with any 
improvement in intradialytic hypotension. First, intradialytic 
minimum systolic blood pressure was preserved in subjects, 
but went down in controls (Table 3, Figure 3A), with a statis-
tically significant between-group median difference in pre-
post values (5.0; P < .0001). Second, there was no statistically 
significant difference between groups in the maximum intra-
dialytic drop in blood pressure with switching to HDF 
(Table 3, Figure 3B). We observed a significant widening of 
the predialysis pulse pressure in the study group compared 
with the control group: subjects who switched from HD to 
HDF had an increase in their predialysis SBP and a decrease 
in their DBP following transfer, whereas controls who 
remained on HDF experienced a decrease in both SBP and 
DBP after transfer to the new dialysis center (Table 3). The 
between-group median differences in changes of predialysis 

SBP and DBP values following transfer were of 9.0 and −8.0, 
respectively (P < .0001 for both; Table 3).

Weight and Laboratory Data

There was no observed difference between groups in the 
change in interdialytic weight gain before and after transfer. 
However, prescribed ideal weight increased in the study 
group, while remaining stable in controls (72.5 ± 20.1 kg 
to 73.4 ± 20.2 kg in the study group vs 71.2 ± 14.1 kg to 
71.6 ± 14.4 kg in the control group; Table 3). There were no 
clinically significant differences between groups for hemo-
globin, albumin, calcium, phosphate, and parathyroid hor-
mone values (Table 3; Supplemental Figure 1).

Discussion

In this Canadian dialysis population experiencing the trans-
fer of a complete dialysis unit to a new HDF exclusive cen-
ter, transfer was well tolerated among patients and staff. This 
observational study did not show a difference in the primary 
end point of patient-reported minutes to recovery after 

Figure 1. Patient flow.
Note. HD = hemodialysis; HDF = hemodiafiltration; MR = minutes to recovery.
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transfer from HD to HDF. However, the effect of switch from 
HD to HDF appeared to be diluted by patients with low 
minutes to recovery at baseline, as patients with higher MR 
at baseline benefited the most from the transfer to HDF. In 
addition, transfer from HD to HDF was not associated with 
any improvement in intradialytic hypotension or any signifi-
cant change in laboratory values.

The assessment of time to recovery through the minutes 
to recovery question used in the present study has been vali-
dated in previous studies as a good surrogate to evaluate 
quality of life and as being associated with mortality.16,17 
Lindsay et al showed a highly significant test-retest correla-
tion of this question over 3-month intervals demonstrating 
stability over time, but also a sensitivity to change.16 In our 
study, the question was asked at two different time points, at 
an approximately 3-month interval (before and after trans-
fer), making it a valid method of evaluating quality of life 
changes with the modality transfer. Nevertheless, this mea-
sure is subjective and at risk for information bias (reporting 

and recall). However, since the question was asked by nurses 
as part of the routine assessment of patients, it should be non-
differential between the groups.

The impact of HDF on quality of life is still controversial, 
and HRQOL data are limited in randomized control trials 
comparing HDF with HD. The CONvective TRAnsport 
STudy (CONTRAST) study did not find a significant differ-
ence between the two treatment modalities through the Kidney 
Disease Quality of Life 36-Item short form survey (KDQoL 
SF-36) questionnaire.18 Small cross-over studies comparing 
HD to HDF have shown various results: some did not find any 
significant difference in quality of life between groups,19,20 
whereas others found HDF to be beneficial in regard to “bodily 
pain” and “role limitations due to emotional functioning,”15 
and to be associated with better score on KDQoL SF-36 com-
pared with HD.21 More recently, Smith et al,22 in a random-
ized, single-blind, cross-over study comparing high-flux HD 
with HDF, reported similar recovery time and quality of life 
scores, through KDQoL SF between groups. Median MR val-
ues were 47.5 and 30 minutes in HDF and HD in this study, in 
which, interestingly, HDF was associated with an increased 
rate of symptomatic hypotension compared with high-flux 
HD. Our results are in line with this last study in regard to 
recovery time. However, those MR values are significantly 
lower than the ones reported by the DOPPS in 2014 in a ran-
dom sample of 6040 patients on hemodialysis in 12 coun-
tries17: in this study, 32% of patients had MR < 120 minutes, 
whereas median MR values in our study were between 35 and 
120 minutes. Moreover, in our study, in patients with baseline 
MR of more than an hour, switch to HDF was associated with 
significant improvement compared with control patients who 
received HDF before and after transfer (between-group 
median difference of a 2-hour improvement in MR). It seems 
reasonable that patients with higher baseline recovery time 
have more important decreases in their MR after switching to 
HDF, since patients who already tolerate dialysis well do not 
have much more to gain with regard to quality of life in terms 
of recovery time with a transfer from HD to HDF.

Contrary to previous studies showing a lower incidence of 
intradialytic hypotension in HDF compared with HD,7-9,23 
our study did not demonstrate switching from HD to HDF to 
result in any decrease in intradialytic hypotension incidence, 
measured as both minimal systolic blood pressure during 
treatment and maximum drop in systolic blood pressure 
during dialysis from pretreatment value. In the present 
study, predialysis systolic BP increased in the study group 
(142 ± 17 to 148 ± 20) but decreased in controls after their 
transfer to the new dialysis center (153 ± 18 to 148 ± 14). 
Moreover, predialysis diastolic values showed the opposite 
changes before and after transfer in the study group (77 ± 11 
to 71 ± 13), resulting in a widening of the pulse pressure. 
Those changes in blood pressure will need more investi-
gating to better understand the factors involved in those 
variations.

Table 1. Baseline Characteristics of the Patients.

Variables

Study group
HD → HDF
(n = 123)

Control group
HDF → HDF

(n = 22)

Age (years) 60.9 ± 14.5 66.9 ± 11.1
Male sex 78 (63%) 18 (82%)
Race
 Caucasian 66 (54%) 6 (27%)
 Black 18 (15%) 3 (14%)
 Others 38 (32%) 13 (59%)
ESKD cause
 Diabetic nephropathy 33 (27%) 6 (27%)
 Hypertension/Vascular 8 (7%) 1 (5%)
 Glomerulonephritis/FSGS 36 (29%) 5 (23%)
 Polycystic kidney disease 5 (4%) 2 (9%)
 Other/unknown 53 (43%) 8 (36%)
Duration of ESKD (years) 6.4 ± 11.8 7.6 ± 7.3
Prior transplant 16 (13%) 4 (18%)
Body mass index (kg/m2) 26.5 ± 6.4 26.5 ± 4.6
Comorbidities
 Coronary artery disease 43 (35%) 4 (18%)
 Diabetes mellitus 52 (42%) 8 (36%)
 Hypertension 93 (76%) 19 (86%)
 Peripheral artery disease 18 (15%) 5 (23%)
 Atrial fibrillation 22 (18%) 2 (9%)
 Stroke 12 (10%) 0 (0%)
 Cancer 24 (17%) 5 (23%)
Vascular access
 Arterio-venous fistula 81 (66%) 17 (77%)
 Arterio-venous graft 2 (2%) 0 (0%)
 Catheter 40 (33%) 5 (23%)

Note. Values are expressed as mean ± SD or numbers (percentages). 
HD = hemodialysis; HDF = hemodiafiltration; ESKD = end-stage kidney 
disease; FSGS = focal and segmental glomerulosclerosis.
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The between-group difference in the change in minimal 
systolic blood pressure showed statistically significant 
results: controls (on HDF pre and post transfer) seemed to 
have lower minimal systolic blood pressure following trans-
fer to the new center. No difference between groups was 
shown in the interdialytic weight gain before and after trans-
fer, although prescribed ideal weight seemed to increase in 
the study group compared with the control group. These 
changes in blood pressure in the control group, while inter-
dialytic weight gain remained stable, might be due to differ-
ences in process of care at the time of transfer. We may 
hypothesize that medical staff might have paid closer atten-
tion to patients switching from HD to HDF while prescribing 
the new treatment modality at the time of transfer and made 
more prompt adjustments to dialysis prescriptions in the 
study group, while controls remained on their usual HDF 

prescription upon transfer to the new unit, without adjust-
ment of their ideal weight.

Multivariate median regression analysis showed longer 
duration of treatment, older age, and higher baseline MR, as 
illustrated above, to be associated with an improvement in 
MR after switch to HDF, whereas hypertensive patients 
appeared to be less likely to improve with HDF. Smith et al 
found an association between longer recovery time and older 
age.22 In our study, older age and higher baseline MR were 
both independently associated with a greater change in MR 
after switch to HDF, suggesting that HDF could benefit more 
to older patients through better improvement in recovery 
time. Our study identified hypertension and shorter duration 
of treatment as predictors of less improvement in MR. It 
could be hypothesized that hypertensive patients and those 
undergoing shorter dialysis sessions might experience more 
intradialytic hypotension, higher ultrafiltration rate and 
worse global tolerance to treatment with more symptoms. In 
those patients, switching to HDF itself might not have such a 
beneficial effect on recovery times owing to these other 
implications. In this regard, it is our opinion that HDF is only 
one tool to improve quality of life and intradialytic hypoten-
sion, but overall follow-up and treatment of patients has to be 
adequate (ie, duration of sessions, blood pressure control, 
fluid intake restriction, etc).

Our study has some important strengths. First, our study 
included all patients from a dialysis center who transferred to 
a large HDF center in Canada with a cohort resembling that 
of the Canadian dialysis population, except that AVF were 
largely used as primary vascular access. Prior utilization of 
HDF in a subgroup of patients at the previous hospital center 

Table 2. Median Regression of Factors Associated With Change 
in Minutes to Recovery After Transfer.

Median difference
± standard error P value

Age –2.0 ± 0.8 .01
Male sex –30.1 ± 22.5 .18
Dialysis vintage 1.9 ± 1.5 .20
Diabetes –19.9 ± 20.5 .33
Coronary artery disease 5.9 ± 23.0 .80
Peripheral vascular disease 36.4 ± 27.9 .20
Hypertension 49.0 ± 22.0 .03
Treatment duration –1.5 ± 0.6 .01
Minutes to recovery at baseline 0.41 ± 0.0 <.0001

Figure 2. Change in minutes to recovery pre/post transfer (all patients) (A) and change in minutes to recovery in the patients with 
minutes to recovery >60 minutes at baseline (n = 53) (B).
Note. HD = hemodialysis; HDF = hemodiafiltration; IQR = interquartile range; MR = minutes to recovery.
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permitted to mitigate the impact of the transfer to a new 
dialysis unit by allowing the comparison to a control group. 
Moreover, a well-validated patient-centered outcome was 
used in the study; and many other physiological and laboratory 
parameters were also evaluated. Furthermore, we achieved 

high convection volumes upon switch to HDF, which was 
also maintained in controls throughout the duration of study. 
This might represent an important aspect of HDF treatment 
in our center, based on previous literature attributing greater 
benefits of HDF over HD when high convection volumes are 
obtained.

This study also has some limitations. This single-center 
study was not randomized, included only small numbers of 
patients and covered a short follow-up period. Moreover, 
hemodynamic values were only evaluated over 1 week per 
month, instead of assessing the values of all dialysis sessions 
over the study period. Unfortunately, residual kidney func-
tion was not recorded in this study and could have influenced 
the results obtained. It should also be noted that the high rate 
of AVF use, the medically stable population evaluated in a 
satellite center, and the use of low flux dialyzers in HD prior 
to transfer in the study group might limit the generalizability 
of the results to different populations.

Conclusions

In conclusion, in this first large-scale Canadian experience of 
HDF, patients remained stable with respect to several dialysis-
related and laboratory parameters. HDF did not significantly 
improve minutes to recovery, although it was associated with 
substantially reduced recovery time from the dialysis proce-
dure in the subgroup of patients with minutes to recovery 
higher than 60 minutes at baseline, compared with controls. 
This study also failed to demonstrate a decrease in intradia-
lytic hypotension incidence, but proved to be a safe treatment 
modality in a large representative Canadian dialysis cohort.
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Table 3. Blood Pressure, Weight, and Laboratory Values Before and After Transfer.

Study group 
HD → HDF 
(n = 123)

Control group 
HDF → HDF 

(n = 22)
Between-group 

difference in 
post-pre [delta] 

value P value Pre transfer Post transfer Pre transfer Post transfer

Intradialytic minimum SBP (mmHg) 118 ± 15 120 ± 17 128 ± 18 119 ± 18 5.0 <.0001
Maximum drop BP (mmHg) 24 ± 15 28 ± 17 24 ± 12 29 ± 14 2.0 .11
Predialysis SBP (mmHg) 142 ± 17 148 ± 20 153 ± 18 148 ± 14 9.0 <.0001
Predialysis DBP (mmHg) 77 ± 11 71 ± 13 67 ± 13 65 ± 10 –8.0 <.0001
Prescribed ideal weight (kg) 72.5 ± 20.1 73.4 ± 20.2 71.2 ± 14.1 71.6 ± 14.4 2.4 .004
Interdialytic weight gain (kg) 1.9 ± 1.0 1.7 ± 0.9 1.6 ± 0.7 1.9 ± 0.7 0.0 1.00
Hemoglobin (g/L) 110 ± 11 109 ± 11 113 ± 11 108 ± 12 2.0 .07
Albumin (g/L) 35.5 ± 3.5 33.7 ± 3.7 34.5 ± 3.3 33.1 ± 3.2 0.0 1.00
Calcium (mmol/L) 2.32 ± 0.17 2.32 ± 0.14 2.28 ± 0.13 2.26 ± 0.15 –0.06 <.0001
Phosphate (mmol/L) 1.99 ± 4.54 1.52 ± 0.41 1.39 ± 0.26 1.47 ± 0.33 –0.10 .002
Parathyroid hormone (ng/L) 48 ± 41 46 ± 35 52 ± 29 49 ± 25 1.6 .75

Note. Values are shown as mean ± SD. HD = hemodialysis; HDF = hemodiafiltration; BP = blood pressure; SBP = systolic blood pressure;  
DBP = diastolic blood pressure.

Figure 3. Mean intradialytic minimal blood pressure (A) and 
mean intradialytic drop in blood pressure (B) at each recorded 
time point during follow-up.
Note. Values were recorded at each dialysis session for a week each 
month for 3 months before (time points 1-3, 4-6, and 7-9) and after (time 
points 10-12, 13-15, and 16-18) transfer. The dotted lines represent the 
transfer to the new dialysis center.
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