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DESCRIPTION OF THE EVIDENCE
COLLECTION METHODS

A systematic review and meta-analysis were conducted following the
Preferred Reporting Items for Systematic Reviews and Meta-Analysis
statement. Electronic databases including Medline, CENTRAL/
Cochrane, LILACS, and ClinicalTrials.gov were searched from
inception to May 2024 for randomized controlled trials comparing
hemodiafiltratdon (HDF) and high-flux hemodialysis (HF-HD) in
maintenance dialysis patients. The certainty of evidence for each
outcome was assessed using the Grading of Recommendation,
Assessment, Development, and Evaluation (GRADE) system.
It has been registered in PROSPERO [PROSPERO (york.ac.uk)],
with the registration number CRD42024563563.

QUALITY OR CERTAINTY OF EVIDENCE
The certainty of evidence was assessed based on GRADE, grad-

uated in very low, low, moderate, or high.

GOALS
This study aimed to conduct a meta-analysis to compare online
HDF and HF-HD regarding benefits and harms for patients

with end-stage renal disease on maintenance dialysis.

INTRODUCTION

Hemodialysis (HD) and hemodiafiltration (HDF) are different
methods of renal replacement therapy (RRT). Hemodialysis
can be categorized into low and high flux (HF-HD) based on
the pore size of the membrane and the ultrafiltration coeflicient

of dialyzers. HF-HD is currently considered the standard HD
procedure. HDF combines HF-HD with the ultrafiltration
of large volumes of plasma water, significantly enhancing the
convective transport of substances such as medium and high
molecular weight uremic toxins'?. HDF may not be suitable
for all patients because it requires a higher blood flow rate to
be effective.

In addition to the importance of high-flux hemodiafilters
for achieving high volumes of replacement fluids, the dialysis
machine plays a substantial role in HDF treatments. The high
transmembrane pressure associated with large infusion volumes
results in unstable treatment conditions, multiple therapy inter-
ruptions, and protein loss through the membrane. The search
for the best balance has led to a series of innovations in con-
trolling infusion rates during HDF“.

The volume removed during an HDF session is generally
much greater than the volume of extracellular fluid itself, mak-
ing it necessary to infuse almost the entire volume removed
throughout the treatment. This large volume of replaced
fluid is called the replacement or infusion volume, leav-
ing the patient, at the end of the HDF session, with a body
weight close to their dry weight. To obtain this replacement
solution volume, with appropriate electrolyte composition,
sterile, pyrogen-free, and low-cost, online HDF (OL-HDF)
was developed’.

In OL-HDE part of the dialysis solution undergoes dou-
ble filtration, producing the replacement solution, which will
be infused into the patient. The remaining solution, which
has not been filtered in this second step, is used as ultrapure
dialysis solution for solute removal by diffusion. The tech-
nical and clinical aspects of OL-HDF are fundamental to
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the success of the treatment, including the proper choice
of the dialyzer, the configuration of the HDF machine, and
the determination of the convective dose. These elements
play a crucial role in achieving high replacement volumes
during dialysis sessions, contributing to the effectiveness of
the treatment®’. The replacement fluid is generally adminis-
tered in post-dilution mode.

The potential benefits of OL-HDF therapy compared to
conventional HD are based on the improved efficiency of solute
removal using higher convective doses combined with diffu-
sion®. Clinical trial analyses have identified that a high volume
of convection is associated with a reduction in mortality, com-
pared to conventional HD? (HF-HD - currently considered
the standard procedure for HD'Y). This study aims to gather
current data from randomized clinical trials (RCTs) through
a meta-analysis comparing HF-HD and OL-HDF in terms of
mortality in patients with end-stage renal disease (ESRD) and

maintenance dialysis.

OBJECTIVE

To assess the benefits and harms of OL-HDF in patients with
ESRD and maintenance dialysis compared to HE-HD through
a systematic review and meta-analysis of RCTs.

METHODOLOGY

This systematic review followed the Preferred Reporting Items
for Systematic Reviews and Meta-analyses (PRISMA)!! guide-
lines and is supported by scientific information obtained through
a systematic literature review of published studies. It has been
registered in PROSPERO [PROSPERO (york.ac.uk)], with
the registration number CRD42024563563.

Eligibility criteria
The eligibility criteria specify the specific elements to address

the clinical question of this evaluation (objective).

Inclusion criteria for studies
*  Patients: those with ESRD on maintenance dialysis.
e Intervention: OL-HDE
e Comparison: HF-HD (current HD standard).
¢ Outcomes: dinically relevant efficacy and safety outcomes.
e Study design: parallel design randomized controlled
trials.
e Language: no restriction.
*  Consulted period: no restriction.
e Full text available.
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Excluded studies: Systematic reviews with or without
meta-analysis; narrative reviews; observational studies; and/or
case series or studies lacking extractable data (absolute num-
bers and/or means).

Search for evidence: The search for evidence will be con-
ducted in the Medline virtual scientific database using the
search strategy: (Kidney Failure, Chronic OR Chronic Renal
Insufficiencies OR Chronic Renal Insufficiency OR Kidney
Insufficiency Chronic OR Chronic Kidney Disease OR Chronic
Renal Disease) AND (Hemodiafiltration OR on-line hemodi-
afiltration OR online hemodiafiltration OR OL-HDF) AND
Random*; CENTRAL/Cochrane: (Kidney Failure, Chronic OR
Chronic Renal Insufficiencies OR Chronic Renal Insufficiency
OR Kidney Insufficiency Chronic OR Chronic Kidney Disease
OR Chronic Renal Disease) AND (Hemodiafiltration); LILACS:
hemodiafiltration AND [db:(“LILACS”) AND type_of_study:("-
clinical_trials”)] and ClinicalTrials.gov: Hemodiafiltration Study
Typ=Interventional (Clinical Trial). Additional manual searches
were performed in the reference lists of included studies and
other relevant sources. The search in these databases was con-
ducted until May 2024.

Study selection process and data extraction

The evidence retrieved from the consulted databases is initially
selected based on the title and abstract to meet eligibility cri-
teria. The studies meeting these criteria in the initial selection
have their full texts accessed to confirm eligibility. The retrieval
process, as well as the evaluation of titles and abstracts obtained,
was conducted independently and blinded by two researchers
skilled in systematic reviews (AS and IF), following the inclu-
sion and exclusion criteria. Subsequently, the selected articles
were critically evaluated for inclusion in the review. In cases of
disagreement between the researchers regarding study selection,
a third reviewer (WMB) was consulted.

From the eligible studies, the following data will be extracted:
author’s name and year of publication, study population,
intervention and comparison methods, and follow-up time.
Regarding the extracted data for relevant outcomes, depending
on the type of outcome, these may include numbers of events
or means and/or medians, with their respective standard devi-

ations or 95% confidence intervals (Cls).

Risk of bias and quality of evidence

Two independent reviewers assessed the risk of bias in the
included studies using the Cochrane Risk of Bias Tool for
randomized trials (RoB 2)'2, supplemented with additional
key elements, and expressed as high, moderate, or low. Each
domain was classified as low bias, unclear bias, or high bias.
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Publication bias was assessed using the funnel plot inspec-
tion and Egger'? test. A p-value<0,05 was considered as evi-
dence of statistically significant publication bias. All statistical
tests were two-tailed.

The Grading of Recommendation, Assessment, Development,
and Evaluation (GRADE) criteria were used to assess the cer-
tainty of the pooled evidence, classifying the quality of evidence
into four levels: high, moderate, low, and very low. Two review-
ers assessed the risk of bias, inconsistency, indirect evidence,
imprecision, and publication bias for all reported outcomes.
The quality of evidence was evaluated using the “Guideline
Development Tool” (GRADEpro GDT)" and presented in
GRADE evidence profiles and summary of finding tables using
standardized terminology.

Method of analysis and synthesis of results

The data will be analyzed according to the intention-to-treat
(ITT) principle, and the most recent available follow-up data
were included in each trial.

The results for categorical outcomes will be expressed using
the risk difference (RD) between the intervention and control
groups, employing the Mantel-Haenszel method. If the RD
between groups is statistically significant (95% confidence),
it will be reported along with the 95% CI and the Number
Needed to Treat (NNT) or Number Needed to Harm (NNH).

If there are multiple studies included with common out-
comes, these will be aggregated through meta-analysis using
Review Manager 5.4 (The Nordic Cochrane Centre, The
Cochrane Collaboration)'®. The overall RD with 95%CIs
will be the final measure used to support evidence synthesis,
addressing the clinical question (objective). For studies report-
ing data as medians and interquartile range, the statistical for-
mula proposed by Hozo et al.'” was used to estimate means
and standard deviations.

Additionally, statistical analysis will be conducted using the
“meta” package in the R programming language (version 4.3.2;
R Core Team 2023, Vienna, Austria)'$, with the “metainc” func-
tion employed to analyze data from studies reporting hospital-
ization rates. To explain the magnitude effect, we will report an
incidence rate ratio (IRR) with a 95%CI. A significance level
of p<0.05 was considered statistically significant.

The estimation of combined effect sizes will be conducted
using a fixed-effect or random-effect model depending on the
assessment of heterogeneity in the results. Statistical heteroge-
neity (inconsistency) was evaluated using the I* metric, which
measures the percentage of variation across studies, due to het-
erogeneity rather than random chance'. Heterogeneity values
above 50% were considered substantial.
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Sensitivity analysis was conducted to assess the reliability of
the study finding. We used a funnel plot for asymmetry analy-
sis, which was evaluated after excluding outliers.

Evidence synthesis and conclusion

The evidence synthesis will present the results directly from
the analyses, considering benefit, harm, and lack of differ-
ence between OL-HDF compared in parallel with HF-HD.
Conclusions will consider evidence of at least moderate quality,
the presence of effect, whether it is beneficial or harmful, and
the balance between favorable benefits and harms in patients

with ESRD undergoing maintenance dialysis.

RESULTS

In the search for evidence on the use of OL-HDF, the follow-
ing numbers of studies were retrieved from the databases: 255
from MEDLINE, 314 from CENTRAL, 2 from LILACS,
and 28 from Clinical Trials.gov. No studies were retrieved from
manual and/or gray literature searches.

After removing duplicates and excluding studies based on
title and/or abstract screening, 12 studies remained that met
the pre-established eligibility criteria (methodology). These 12
studies were selected for full-text access. Following the review
of the full texts, six randomized controlled trials conducted in
parallel with HF-HD?*% were included to support the con-
clusions of this assessment.

The reasons for excluding the other six studies were: not
being RCTs; comparing OL-HDF with low-flow HD (not the
current standard of HD'?) (Figure 1). The references for
the excluded studies, along with the reasons for their exclu-
sions, as well as the references for the ongoing studies, are
in Appendices 3 and 4. The flow diagram illustrating the
sequence from retrieval to selection of evidence to support
this assessment is in Figure 1.

Source: Moher D, Liberati A, Tetzlaff J, Altman DG, The
PRISMA Group (2009). Preferred Reporting Items for Systematic
Reviews and Meta-Analyses: The PRISMA Statement. PLoS
Med 6(7): €1000097. doi:10.1371/journal. pmed1000097

The key baseline characteristics and details of each included
trial are reported in Appendice 1. These trials included 3,629
participants (1,821 randomized to OL-HDF and 1,808 to the
HEF-HD group).

Bias risk in the studies

Regarding the bias risk of the six included?*?: One had nuclear
randomization (use of coin) and allocation concealment?; none
were double-blinded; one did not blind the outcome assessor®’,
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Figure 1. Flow diagram representing the process of study selection.

and in three, blinding of the outcome assessor was uncertain
as it was unclear to whom blinding referred®?% four studies
had losses greater than 20%?'%%; one did not show similar base-
line characteristics between the two treatments®'; one did not
conduct ITT analysis;* and one did not perform the sample
size calculation®. One clinical trial was considered to have a
low overall risk of bias®, and the other five had high risk?'*°.
The assessment of bias risk for each individual study, conducted
using the RoB2" tool supplemented with other key elements,
is reported in Table 1.

Outcomes
The evidence levels for each outcome, according to the GRADE
system, are provided in Appendice 2.

All-cause mortality
Six studies?®?, with a total of 3,629 participants, allowed for

the evaluation of the outcome “all-cause mortality,” comparing
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OL-HDF versus high-flux HD, with follow-up periods of
2-3 years. This analysis showed a 5% reduction in the risk
of death (RD=5% [95%Cl, 2—-8%]; 1>=0%; p=0.0001) with the
use of OL-HDF compared to high-flux HD, requiring treat-
ment of 20 patients (NNT=20) to prevent one death, with a
possible range of 13—50 patients (95%CI, 13-50) (Figure 2).
The Egger test (funnel plot) did not identify any outlier stud-

ies. The quality of evidence is low.

Cardiovascular mortality

Five studies?®*"*, including a total of 3,248 participants,
evaluated the outcome “cardiovascular mortality,” comparing
OL-HDF versus high-flux HD with follow-up periods of 2—4
years. In this comparison, OL-HDF reduced the risk of car-
diovascular death by 3% (RD=3% [95%CI, 1-4%]; I*=0%;
p=0.005; NNT=33 [95%ClI, 25-100]) (Figure 3). The Egger
test did not identify any outlier studies. The quality of evi-

dence is very low.
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Table 1. Risk of bias in studies.

st Outcome Intention- Sample Overall

N Early .
s . to-treat size . . risk of
. characteristics outcomes . . interruption .
blind analysis | calculation bias

author/ Blind Prognostic Appropriate

Randomization X researcher | Losses
year (Ref. allocation

No.)

Blankestijn

etal. Low
2023 (%)

Kang

etal2021 High
()

Morena

etal. High
2017 (??)

Oketal. )
2 (23) - ngh
Maduell

etal. High
2013 (%)

Figure 2. Forest plot of the comparison: 1 online hemodiafiltration versus high-flux hemodialysis, outcome: 1.1 All-cause mortality at 2-3 years.

OL-HDF HF-HD Risk Difference Risk Difference
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Blankestijn 2023 I BB3 IF BFF 4189%  -0.01 [F0.03,0.01 —a
kang 2021 il 63 ] A1 38% -0.07[018 004
Maduell 2013 7 456 A5 450 2T 9% -0.04[-0.08 -0.00) —
Ck 2013 Iz 39 44 391 241% -0.03[0.0F, 0.01] — &
Schiffl 2007 il a8 2 KL 23%  -0.05[0.14,0.03] — 1
Total (95% CI) 1631 1617 100.0% -0.03 [-0.04, -0.01] <&
Total events 105 147
Heterageneity: Chi*= 3.61, df= 4 (P = 0.46); F= 0% -D= 2 -D=1 3 IZ|=1 IJ:E
Testfor overall effect, 2= 2.84 (P = 0.009) ’ Fauours-DL-HDF Favours -HF-HD ’

Figure 3. Forest plot of the comparison: 1 online hemodiafiltration versus high-flux hemodialysis, outcome: 1.2 Cardiovascular mortality at 2-4 years.

Infection mortality two procedures over a follow-up period of 2-3 years (RD=-
Four studies?®?%, with a total of 3,124 participants, evalu- 0.01 [95%ClI, -0.03 to 0.00]; I*=24%, p=0.05) (Figure 4).
ated the outcome “infection mortality,” comparing OL-HDF The funnel plot did not identify any outlier studies. The qual-
versus high-flux HD, and showed no difference between the ity of evidence is low.
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Fatal and nonffatal cardiovascular events

This is a composite outcome of cardiovascular death or any of the
following events requiring or occurring during hospitalization:
acute myocardial infarction, stroke, percutaneous coronary or
cerebrovascular revascularization, or surgical coronary or cere-
bral revascularization. Two studies***! including a total of 1,484
participants assessed this outcome, and meta-analysis showed no
difference between OL-HDF and HF-HD (RD=1% [95%CI,
-0.03 to 0.05]; I>=0%; p=0.62) (Figure 5). The funnel plot did not

identify any outlier studies. The quality of evidence is moderate.

Hospitalizations
Four studies?®?*>?* allowed for the evaluation of the outcome
“hospitalization,” comparing OL-HDF and high-flux HD

over a follow-up period of 2-3 years. The results indicate that,
despite high heterogeneity among the studies (1’=85.5% [64.2%;
94.1%]), the combined estimate of hospitalization rates between
the two groups is not significantly different. The relative inci-
dence rate shows no difference between the groups (IRR=0.95
[0.79; 1.13]; p=0.58) (Figure 6). The funnel plot did not iden-
tify any outlier studies. The quality of evidence is low.

EVIDENCE SYNTHESIS
In patients with ESRD undergoing maintenance dialysis,
OL-HDF compared to HE-HD:
e Reduces the risk of all-cause mortality by 5% (95%CI,
2-8%), with an NNT of 20 to prevent one death,

OL-HDF HF-HD Risk Difference Risk Difference
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% Cl
Elankestijn 2023 23 EB3 33 677 4348% -0.02 [0.04,0.01) ——
Maduell 2013 10 456 22 450 290% -0.03[-0.05, -0.00] —
Ok 2013 14 391 13 391 250% 0.00[0.02 0.03] —
Schiffl 2007 1 a8 il a8 24%  0.03[0.04,010
Total {95% CI) 1568 1556 100.0% -0.01 [-0.03, 0.00] <
Total events 48 [t
Heterogeneity: Chi*= 3.97, df= 3 (P = 0.26); F= 24% } f ; t
Test for overall effect: 2= 1.93 (P = 0.05) 0 Fa-v-oﬁ?éDgL-HDF UFE.V,DUFE'E@_HD 01

Figure 4. Forest plot of the comparison: 1 online hemodiafiltration versus high-flux hemodialysis, outcome: 1.3 Infection mortality at 2-3 years.

OL-HDF HF-HD Risk Difference Risk Difference
Study or Subgroup  Evenis Total Evenis Total Weight M-H, Fixed, 85% CI M-H, Fixed, 95% Cl
Blankestijn 2023 136 683 126 BY7  91.6%  0.01[-0.03, 0.09]
Kang 2021 gq 63 10 E1 2.4% -0.02[0.148 011]  —
Total (95% CI) 746 738 100.0% 0.01[-0.03, 0.05] L
Total events 145 136
Heterageneity: Chi®=0.24, df=1 (P =0.62; F= 0%

02 -01 0 01 0z

Test for overall effect: Z= 050 (F = 0.62) Favours OL-HDF Favours HE-HD

Figure 5. Forest plot of the comparison: 1 online hemodiafiltration versus high-flux hemodialysis, outcome: 1.4 fatal and nonfatal cardiovascular
events at 3-4 years.

OL_HDF HF_HD Incidence Rate

Study Events Time Events Time Ratio IRR 95%-Cl Weight
Blankestijn 2023 998 683 895 677 | 111 [1.01;121] 286%
Maduell 2013 37 456 412 450 —l— | 076 [066;088] 256%
Morena 2017 309 190 346 191 —— 090 [0.77;1.05] 251%
OK 2013 159 391 145 391 — 110 [0.88;1.37] 20.7%
Random effects model ——— 0.95 [0.80; 1.14] 100.0%
Heterogeneity: 12 = 85%, t° = 0.0271, p < 0.01 ! ! '

0.75 1 1.5

Favours OL_HDF Favours HF_HD

Figure 6. Forest plot of the comparison: 1 online hemodiafiltration versus high-flux hemodialysis, outcome: 1.5 hospitalizations at 2-3 years.
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ranging from 13 to 50 patients (95%CI, 13-50), over
a follow-up period of 2-3 years. The quality of evidence
is low.

e Reduces the risk of cardiovascular mortality by 3%
(95%CI, 1—-4%), with an NNT of 33 (95%CI, 25-100),
over a follow-up period of 2—4 years. The quality of evi-
dence is very low.

e Shows no difference in the risk of mortality due to infec-
tion (RD=-0.01 [95%ClI, -0.03 to 0.00]; p=0.05), over
a follow-up period of 2-3 years. The quality of evidence
is low.

e There is no difference in the risk of fatal and nonfa-
tal cardiovascular events (RD=1% [95%ClI, -0.03 to
0.05]; p=0.62), over a follow-up period of 3—4 years.
The quality of evidence is moderate.

e There is no difference in the rate of hospitalizations

(IRR=0.95 [95%ClI, 0.79-1.13]; p=0.58), over a fol-
low-up period of 2-3 years. The quality of evidence

is low.

The evidence levels for each outcome according to the
GRADE system are provided in Appendice 2.

DISCUSSION

The results of the CONTRAST (Convective Transport Study)*
showed that for the general population of patients with chronic
HD, switching from low-flux HD to OL-HDF may not sig-
nificantly impact overall mortality or cardiovascular event rates.
However, high-volume HDF may offer survival advantages for
certain patients, suggesting the need for individualized treat-
ment approaches.

This review contributes to the ongoing debate on the ideal
dialysis modality for ESRD patients. It highlights the impor-
tance of personalized medicine and the potential benefits of
high-volume hemodiafiltration compared to conventional HD’
(HF-HD - considered the current standard procedure for HD').

Following a systematic literature search and screening, six
RCTs% were finally included in the meta-analysis, evaluating
the benefits and harms of OL-HDF in patients with ESRD
undergoing maintenance dialysis compared to HF-HD. These
trials involved a total of 3,629 participants, with 1,821 random-
ized to OL-HDF and 1,808 to the HF-HD group. Compared
to HF-HD, OL-HDF reduced the risk of all-cause mortality by
5% (95%CI, 2-8%). It would be necessary to treat 20 patients
(NNT=20) to prevent one death, with a range of 13-50 patients
(95%CI, 13-50), over a follow-up of 2—3 years with low qual-

ity of evidence. In the same comparison, OL-HDF reduced
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the risk of cardiovascular mortality by 3% (95%CI, 1-4%),
with an NNT of 33 (95%ClI, 25-100), over a follow-up of
24 years, with very low quality of evidence.

There was no difference between these two procedures
for the outcomes: mortality due to infection (low quality of
evidence), fatal and nonfatal cardiovascular events (moderate
quality of evidence), and hospitalizations (low quality of evi-
dence), during follow-ups of 2-3, 3—4, and 2-3 years, respec-
tively. In general, our primary outcomes are characterized by
either zero or highly acceptable heterogeneity.

A strong point of the study was the exclusive inclusion of
RCTs. Additionally, we focused on OL-HDF and excluded
other convective therapies (HDF or offline HF) to reduce
variability in effectiveness among convective modalities.
Furthermore, treatment parameters used with OL-HDF were
relatively consistent across all included studies. For instance,
only one multicenter study?', conducted over 1 year within a
4-year period, used pre-dilution HDE Therefore, the major-
ity of HDF sessions were performed in the post-dilution

mode. The other five studies?*?>?°

also exclusively employed
the post-dilution mode.

In five of these studies, the average convection volume was
over 17 L per session, ranging from 17.2 to 24.5 L per ses-
sion**?*. One study did not report the convection volume?; how-
ever, excluding this study from the analyses did not change the
evaluated outcomes. In all studies, comparison with OL-HDF
included only patients on HF-HD.

There are also some limitations in this review. The charac-
teristics of enrolled patients varied among the analyzed studies.
For example, Morena et al.?* focused solely on elderly patients
over 65 years old, and such differences may have influenced
the outcomes of this study. Additionally, the follow-up times
of the studies ranged from 2 to 4 years, and this difference in
the follow-up period may have also affected the results of our
meta-analysis. The high risk of bias in the studies can be con-
sidered another limiting factor (see Table 1).

Finally, the number of studies included in this meta-anal-
ysis is limited, necessitating additional studies with adequate
statistical power to draw more solid conclusions. The conclu-
sion of RCT H4RT (High-volume HDF versus High-flux HD
Registry Trial; see References — ongoing studies), expected in

2025, may definitively address the remaining questions.

CONCLUSION

This meta-analysis indicates that while OL-HDF may offer
modest survival benefits compared to HF-HD for patients
with ESRD on maintenance dialysis, the choice of dialysis

Rev Assoc Med Bras. 2024:70(9):e2024D709
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modality should be personalized, considering individual patient
characteristics, specific case details, and resource availabil-
ity. The quality of the evidence ranges from low to very low,
suggesting that more high-quality studies are needed to con-
firm these findings. The anticipated conclusion of the H4RT
clinical trial may provide more definitive evidence to guide
future clinical practices.
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APPENDICES

Appendice 1. Characteristics of included studies.

HDF. . Follow-up
Author Convective Population Outcomes
(months)
volume
The target ) .
volume of 2 23 frSseiniod
- + 1 L/session Adult patients .
Blankestijn et al. OL-HDF for high-dose with stage V renal mortality
2023 gh-d . s . Composite outcome
versus HF- convection failure on chronic 683 677 30
(CONVINCE ) . ) of fatal or nonfatal
Study)® HD was achieved intermittent HD for cardiovascular events
in 92% of the at least 3 months. L
. Hospitalizations
HD sessions - .
Death due to infection
performed.
At patlent_s Wlth All-cause mortality
ESRD el Cardiovascular
Kang et al. 2021 vgrtuHsEi,T: Average of 24.5 + H”E)a(‘;?qts;z;iir 45 ol mortality A5
o : ;
(FINESSE study) 3.1 L/session ) Composite outcome
HD prevalent), suitable
of fatal or nonfatal
for any of the )
. ) cardiovascular events
interventions
Elderly patients
without significant
diuresis (<100
mL/24 h) and/
or residual renal
function (<2
Morenaet al. OL-HDF mL/min/1.73
2017 versus HF- Average of 22.53 m2), on HF-HD 190 191 All-cause mortality o4
(FRENCHIE HD + 6.76 L/session for >3 months Hospitalizations
Study)? and considered
stabilized, receiving
thrice-weekly
HD sessions with
hemoglobin levels
between 9 and 13
g/dL.
Averageof 17.2+ Adult patients on e
Oketal.2013 OL-HDF ig;gjj;g%g Wn?tak::ﬁ?ca;ife'gg Cardiovascular
(TURKISH HDF versus HF- T 7O A ceKly 391 391 mortality 24
- of patients were | bicarbonate dialysis oo
Study) HD - Hospitalizations
treated with >15 for atotalof 12 h . .
g Death due to infection
L/session per week
OL-HDF Adult patients with All-cause mortality
Maduell et al. versus 92% Average of ESKD receiving Cardiovascular
2013 HE-HD 8‘; 23.7£0.59 I/ standard HD three 456 450 mortality 36
(ESHOL study)* Iow-ﬂle ? session times per week for 3 Hospitalizations
months Death due to infection
Stable clinically
adults (aged 32-78
years) with ESKD
who have been on
conventional HD All-cause mortality
OL-HDF three times per Cardiovascular
Schiffl 20072 versus HF- Not informed week for at least 6 38 38 mortality 24
HD months and have a Hospitalizations
permanent vascular Death due to infection
access capable of
allowing a blood flow
rate of at least 250
mL/min.

OL-HDF: online hemodiafiltration; HD: hemodialysis; HF: high-flux; HDF: hemodiafiltration; RRT: renal replacement therapy; ESKD: end-stage kidney disease.
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Appendice 2. Levels of evidence - GRADE system.

Summary of findings:

OL-HDF compared to HF-HD - benefit/harm

Patient or population: with end-stage kidney disease on maintenance dialysis
Context: Efficacy and safety

Intervention: OL-HDF

Comparison: HF-HD

Potential absolute effects (95% Cl)
Outcomes, follow-up

Certainty of

Absolute risk reduction the evidence
(Nuriber o RCT:) bl (GrADD
é}';{ause mortality, 2-3 years 391/1808 (21.6%) 303/1821 (16.6%) . ri%g“g;gi;é%oﬁore) L&
éz;rdiovascular mortality, 2-4 years 1471617 (9.1%) 105/1631 (6.4%) (froriolom%rsrzeJ[;lAr%Oﬁore) \298\?“
Ezgectionfrelated mortality, 2-3 years 68/1556 (4.4%) 48/1568 (3.1%) (frorlnoor?gvrvzrp?g égorgora @a(vado
(E;éi'énwgii' ol 136/738 (18.4%) 145/746 (19.4%) (froé%gegijefigé%ogore) [\j.lz?jaee?atoef

Cl: Confidence interval. *Uncertain evaluator blinding in three studies and absent in one study; loss to follow-up exceeding 20% in four studies; absence of ITT
analysis in one study; absence of sample size calculation in another study. "Uncertain evaluator blinding in two studies and absent in one study; loss to follow-up
exceeding 20% in three studies; absence of ITT analysis in 1 study; absence of sample size calculation in another study. “NNH with a very wide 95% Cl.4Uncertain
evaluator blinding in two studies and absent in one study; loss to follow-up exceeding 20% in two studies; absence of ITT analysis in one study; absence of
sample size calculation in another study. ¢Loss to follow-up exceeding 20% and differing prognostic characteristics that may influence this outcome in one study.

Outcomes, follow-up Relative incidence rate* Certainty of the evidence
(Number of RCTs) (95% Cl) (GRADE)

Hospitalizations, 2-3 years IRR=0.95, (0.79: 1.13) odO0O
(4) o Lowsb

*IRR: incidence rate ratio; Cl: confidence interval. *Uncertain evaluator blinding in three studies; loss to follow-up exceeding 20% in three studies; absence of
ITT analysis in one study. "High heterogeneity (1?=85%).

GRADE Working Group grades of evidence

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a
possibility that it is substantially different.

Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect.

Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect.
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Non-randomized
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Non-randomized
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Non-randomized
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Appendice 4. Ongoing studies.

Caskey FJ, Procter S, MacNeill SJ, Wade J, Taylor J, Rooshenas L, et al. The high-volume haemodiafiltration vs high-flux haemodialysis registry trial
(H4RT): a multi-centre, unblinded, randomised, parallel-group, superiority study to compare the effectiveness and cost-effectiveness of high-volume
haemodiafiltration and high-flux haemodialysis in people with kidney failure on maintenance dialysis using linkage to routine healthcare databases for
outcomes. Trials. 2022;23:532. https://doi.org/10.1186/513063-022-06357-y

10
Rev Assoc Med Bras. 2024;70(9):e2024D709


https://doi.org/10.1016/j.kint.2018.10.036
https://doi.org/10.1093/ndt/gfx277
https://doi.org/10.1053/j.ajkd.2015.11.016
https://doi.org/10.1681/ASN.2011121140
https://doi.org/10.2215/CJN.05560809
https://doi.org/10.1186/s13063-022-06357-y

