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ABSTRACT 

Franco Casino and Mariana Murea discuss today’s knowledge about the ‘incremental dialysis’ concept. Franco Casino 
frames the problem by saying that, in the presence of substantial residual kidney function, kidney replacement therapy 
can begin with low doses and/or frequencies, to be gradually increased to compensate for any subsequent losses of 
residual kidney function, keeping the total clearance above the minimum levels of adequacy. He remarks that studies so 
far have documented that this approach is safe. He recognizes that adequate randomized controlled trials ( RCTs) are 
necessary to confirm the safety and simplify and standardize the practical aspects of this approach. Mariana Murea 
objects that most of the evidence gathered so far primarily derives from retrospective and observational studies, which 

can be influenced by socioeconomic constraints. She argues for the need for RCTs to provide compelling empirical 
evidence on the efficacy of incremental dialysis. Nephrologists are still reluctant to adopt this approach for various 
reasons, including unfamiliarity with the method, lack of practical guidance and financial disincentives. Several 
countries have ongoing or planned RCTs comparing incremental dialysis with conventional dialysis. These trials can 

shift the haemodialysis paradigm if they validate the safety and effectiveness of this approach. The moderators believe 
that the results of ongoing trials must be carefully interpreted, and further validation may be needed across different 
patient populations or healthcare settings. The ultimate goal is to gather robust evidence that could lead to widespread 
adoption of incremental haemodialysis, optimizing treatment, reducing overtreatment, preserving resources and 
improving patients’ quality of life. 

Keywords: equivalent renal urea clearance ( EKRU) , haemodialysis, incremental haemodialysis, residual kidney urea 
clearance ( Kru) , standard Kt/V ( stdKt/V) 
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safety and efficacy of the incremental approach is still sparse 
[1 ]. Franco Casino and Mariana Murea provide complementary 
views of the problem in this review. Franco Casino highlights 
the concept of incremental dialysis has taken ground in the 
realm of peritoneal dialysis but has resistance to being accepted 
in patients treated with haemodialysis ( HD) , while Mariana 
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ore than 60 years after the introduction of kidney replace-
ent therapy ( KRT) , there is still uncertainty about the most 
ppropriate approach to start it. The ‘conventional’ approach 
f starting dialysis at full dose was adopted essentially for
ractical reasons, without being based on any randomized 
ontrolled trial ( RCT) and, on the other hand, evidence on the 
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urea stresses that a randomized controlled trial ( RCT) remains 
 clinical research and public health need. 

HE PRO-VIEW 

n the view of Franco Casino, incremental initiation appears to 
e the most logical way of initiating KRT, because it is obvious 
hat less replacement is needed at the beginning, when residual 
idney function is usually present, compared with later stages 
hen residual kidney function may be very reduced or absent.
lthough adequate RCTs are needed before the incremental 
pproach can become the standard way to initiate KRT, it cannot 
e ignored that three recent systematic reviews [2 –4 ] found 
esults almost uniformly favourable to incremental HD. The 
rst systematic review [2 ] analysed all available observational 
tudies evaluating at least one of the following outcomes: 
ll-cause mortality, residual kidney function loss and time to 
ull-dose dialysis. There were 22 studies, 15 in HD and 7 in 
eritoneal dialysis ( PD) . Incremental PD was defined as < 3 
aily dwells in continuous ambulatory PD and < 5 sessions per 
eek in automated PD, while incremental HD was defined as 
 3 HD sessions/week. When compared with the full dialysis 
ose, incremental dialysis ( incremental HD or incremental PD) 
ad an overall mortality risk of 1.14 [95% confidence interval 
 CI) 0.85–1.52] and were associated with a lower mean residual 
idney function loss ( difference −0.58 mL/min/month, 95% CI 
.16–1.01) . Overall, the time to initiation of full-dose dialysis 
as 12.1 months ( 95% CI 9.8–14.3) , with no difference between 

ncremental HD and incremental PD. This systematic review 

oncluded that ‘Incremental dialysis allows longer preservation 
f residual kidney function, thus deferring full-dose dialysis by 
bout 1 year in HD and PD with no increase in mortality risk’ [2 ].

In contrast to the first review [2 ], which analysed obser- 
ational studies involving incremental PD and/or incremental 
D, the second review [3 ] focused only on incremental HD; 
n addition to observational studies, it included two recently 
ublished pilot feasibility RCTs [5 , 6 ]. Incremental HD was de- 
ned by < 3 sessions per week or lasting < 3.5 h with stan- 
ard thrice weekly treatment. The primary outcome was mor- 
ality; secondary outcomes included treatment-emergent ad- 
erse events, loss of residual kidney function, quality of life and 
ost-effectiveness. Twenty-six studies, comprised of 24 cohort 
tudies and 2 pilot feasibility RCTs that totalled 101 476 partic- 
pants, were analysed. No differences in mortality were found 
etween conventional-start and incremental-start HD ( hazard 
atio = 0.99; 95% CI 0.80–1.24) . Cohort studies suggested similar 
ospitalization rates, while the two pilot feasibility RCTs sug- 
ested reduced hospitalization risk with incremental HD initi- 
tion. Data on other treatment-emergent adverse events and 
uality of life were limited. However, one of the two pilot fea- 
ibility RCTs [6 ] found that neither fluid overload nor hyper- 
alaemia episodes differed significantly between the two arms; 
n the contrary, bicarbonate levels were significantly lower in 
ncremental HD patients, indicating that supplementation may 
e required. An unexpected result of this pilot RCT [6 ] was the 
bsence of signals in favour of better preservation of residual 
idney function by incremental HD compared with the conven- 
ional regimen, in contrast to the findings of observational stud- 
es. However, as the authors acknowledge, ‘this may reflect a lack 
f power’ [6 ], and therefore further studies are required. The con- 
lusions were: ‘Confirmation of the safety of incremental HD ini- 
iation in a large randomized controlled study would support its 
idespread adoption, particularly given the apparent cost ben- 
fit’ [3 ]. 
The third review included a total of 36 original articles 
 138939 participants) [4 ]. The mortality rate and cardiovascu- 
ar events were similar between incremental and conventional 
D with odds ratios ( OR) of 0.87 and 0.67, respectively. However,
ospitalization rates and loss of residual kidney function were 
ignificantly lower in patients treated with incremental HD ( OR 
.54 and 0.31, respectively) . Vascular access complications, hy- 
erkalaemia and volume overload were not statistically differ- 
nt between groups. 

In closing, Franco Casino points out that appropriate RCTs 
re still needed to simplify the practical management of incre- 
ental dialysis, which is currently relatively challenging, espe- 
ially in HD. The National Kidney Foundation Kidney Disease 
utcomes Quality Initiative clinical practice guidelines have al- 
eady incorporated the concept that the dose and/or frequency 
f PD or HD may be lower at the initiation of dialysis, in the
resence of substantial residual kidney function, expressed by 
esidual kidney clearance of urea ( Kru) , and that the dialysis 
ose should be progressively increased to compensate any sub- 
equent reduction in Kru [7 , 8 ]. The basic rule is that the weekly
um of Kru and dialytic urea clearance ( Kd) should always be at 
east equal to a pre-established adequate level and that any re- 
uction in Kru should be replaced by the same weekly amount 
f Kd [7 , 8 ]. In the case of PD, its adequacy must be expressed by
 weekly Kt/V ≥1.7, and the weekly PD dose ( Kt/V) to be admin- 
stered is obtained as follows: Kt/V = 1.7 – Kru × 10 080/V, where 
 is the patient’s urea distribution volume ( V) , usually estimated 
ith the Watson formula [7 ]. 
In the case of incremental HD, an evidence-based adequacy 

riterion has not yet been established. Therefore, it can be provi- 
ionally based on one of the two available equivalent continuous 
learances, i.e. standard Kt/V ( stdKt/V) [8 ] and the new version 
f equivalent renal urea clearance ( EKRU) [9 ]. The suggested ad- 
quate value of stdKt/V is 2.1 units/week [8 ], and the dialysis
ose to be administered is as follows: dialysis stdKt/V = 2.1–
ru × 10 080/V. The formal calculation of stdKt/V requires using 
he double-pool urea kinetic model; however, a simple formula 
s also available [8 ]. Unfortunately, a simple method that pro- 
ides the precise, adequate dialysis dose ( Kt/V) to be prescribed 
s lacking, and for this reason, many physicians often prescribe 
 very high dialysis dose—which is not necessarily useful and 
ould actually be harmful for residual kidney function—to guar- 
ntee a stdKt/V value not less than 2.1 units/week. A simple tool
o meet this need has been published recently [10 ], a further sim-
lified version of which is being proposed here ( Figs 1 and 2 ) . In
rief, the suggested minimum adequate value of EKRU, according to the 

ecently introduced ‘variable target model’ [9 ], which emphasizes the clin- 

cal value of Kru, is computed as follows: EKRU = 10–1.5 × KRUN, where

RUN = Kru/V × 35 L [1 ]. Of note, the above expression implies that each

L/min/35 L of KRUN is worth 2.5 mL/min/35 L of Kd. 

The comparison of the graphs in Fig. 1 A and C shows that EKRU al-

ows incremental HD for Kru and Kt/V values lower than those required by

tdKt/V. Of note, the analysis of Fig. 1 B and D supports the hypothesis that

tdKt/V overestimates the dialysis requirement in incremental HD, espe- 

ially in once-weekly HD. In fact, in the incremental HD program adopted 

y Casino et al ., stdKt/V would have classified the once-weekly treatment

nadequate in 66% of cases in a cohort of 76 patients on once-weekly HD,

ho had probably been adequately treated, having had, on average, a long 

urvival [11 ]. Figure 2 A illustrates a recent proposal [1 ] aimed at simpli-

ying the management of incremental HD. Instead of continually adjust- 

ng the dialysis dose as KRUN decreases, a constant eKt/V of 1.05 is sug-

ested along with an increase in dialysis frequency as KRUN approaches 

ertain critical levels: once-weekly HD could be maintained until KRUN is 

3 mL/min/35 L and twice-weekly HD until KRUN is ≥1.5 mL/min/35 L, be-

ore switching to the conventional thrice-weekly rhythm. Figure 2 B and C
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EKRU =
10 – 1.5 × KRUN

stdKt/V target = 2.3

stdKt/V minimum = 2.1

Figure 1: Comparison between stdKt/V and EKRU. ( A , C) The curves predicting the required dialysis dose ( eKt/V_req) to obtain stdKt/V = 2.1 volumes/week or EKRU = 10–
1.5KRU mL/min/35 L, on 1, 2 and 3 sessions per week regimens, respectively. ( B , D) The distribution of delivered stdKt/V and EKRU, respectively, in a group of 76 patients 

on once-weekly HD: 66% of them should be classified as inadequately treated according to the stdKt/V criterion but only 20% of them according to the EKRU criterion. 
Symbols: 1HD/wk = 1 HD session per week; 2HD/wk = 2 HD sessions per week; 3 HD/wk = 3 sessions per week; eKt/V = equilibrated Kt/V; KRUN = normalized Kru 
( mL/min/35 L) . 
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implify, for routine use, the more accurate method introduced by the

bove tool [10 ] to calculate KRUN and eKt/V, to evaluate the adequacy of

ialysis, to provide the Kd value to be prescribed to obtain eKt/V = 1.05

 Fig. 2 B) , and the blood flow rate required to achieve the prescribed Kd value

 Fig. 2 C) . 

Incremental dialysis is a rational way to start KRT. This
s well accepted in PD, but not yet in HD. While await-
ng further evidence from ongoing and future RCTs, based 
n the available data, we can suggest that, in most pa-
ients, incremental HD could be started with a once-weekly 
reatment, then moved to two and then three dialysis treat-
ents per week. Frequent residual kidney function monitor- 

ng is necessary, as well as constant maintenance of the ad-
quacy of the overall therapy and not just the dialytic one.
n practice, incremental dialysis should be seen as a thera-
eutic means integrated with the therapy implemented in the 
onservative phase, which must be substantially maintained,
ith appropriate adjustments, even in the subsequent dialysis 
hase. 

HE CON-VIEW 

ariana Murea begins by saying that, like Newton’s first law of
otion, the widespread practice of conventional HD, consisting 
f thrice-weekly HD treatment initiation, is a form of clinical in-
rtia. Indeed, a gradual onset and escalation of dialysis sessions,
arefully adjusting to a patient’s remaining kidney function and 
omprehensive health status [12 ], is suggested by an expand-
ng collection of scientific studies [13 ]. Yet, conventional HD, a
ractice borne in societies ostensibly unaffected by depletable
esources, resembles an object that has steadfastly maintained
ts trajectory [3 ]. 

In the realm of healthcare, the force that can disrupt clini-
al inertia is usually science—that is, empirical evidence show-
ng an alternative treatment methodology is either superior in
ffectiveness or similarly effective but less taxing for both pa-
ients and society. Empirical evidence–shaping practice primar- 
ly falls into two categories: observational studies, with natu-
ally gathered and database-derived results, and RCTs, which
ystematically confirm hypotheses often derived from observa- 
ional studies. In the last three decades, over 20 retrospective
atabase-derived and prospective observational studies have re- 
orted that less than thrice-weekly HD, compared with con-
entionally dosed thrice-weekly HD, conferred similar patient 
urvival, similar or better quality of life, and a slower decline
n residual kidney function [3 ]. Two pilot RCTs involving pa-
ients with new-onset chronic HD and residual kidney function
emonstrated the feasibility of randomization and implemen- 
ation of an incremental prescription of initial twice-weekly fol-
owed by thrice-weekly HD versus conventional HD [5 , 6 ]. While
hese pilot studies were not powered to compare clinical out-
omes, patient safety outcomes such as hospitalization rate
ere more favourable in the incremental HD group than the con-
entional group [5 , 6 ]. 
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Assessing KRUN and eKt/V and finding Kd & Qb to be prescribed
1. Kru = UUN/(BUN/0.93) × UO/1440
2. KRUN = Kru/V × 35 L (V known or from Watson formula)
3. spKt/V = Ln(R–0.0174/PIDI × Td/60) + (4 – 3.5 x R) × UF/BW
4. eKt/V = spKt/V × (Td/(Td + 30.7)]
5. Kd required = 1.05 × V/Td
6. Qb required estimated from the graph on the right as follows: 
    read Kd on the Y axis, intersect the horizontal line of Kd with the 
    curve corresponding to selected KoA, read Qb on the X axis.
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Figure 2: Simplifying the prescription and evaluation of incremental HD. The graph in ( A) is the same as in Fig. 1 C, with the addition of a dotted horizontal line which 
corresponds to a constant eKt/V of 1.05, which crosses the once-weekly treatment line at KRUN around 2.8 mL/min/35 L, and therefore, for greater safety, a KRUN 

limit of 3 mL/min/35 L can be accepted. Similarly, a KRUN limit of 1.5–2 mL/min/35 L can be accepted for twice-weekly treatment. The equations in ( B) are taken from 

reference [9], with slight modifications. The graph in ( C) was also obtained with the equations reported in reference [9]. Symbols: Kru = kidney urea clearance ( mL/min) ; 
UUN = urinary urea nitrogen ( mg/dL) ; BUN = blood urea nitrogen ( mg/dL) ; UO = urine output ( mL/day) ; KRUN = normalized Kru ( mL/min/35 L) ; spKt/V = single pool 
Kt/V; Ln = natural logarithm; R = post-dialysis BUN/pre-dialysis BUN; PIDI = preceding interdialytic interval ( days) ; Td = session length ( min) ; UF = ultrafiltration per 
session ( kg) ; BW = post-dialysis body weight ( kg) ; eKt/V = equilibrated Kt/V; V = urea distribution volume ( mL) ; Kd = dialyser urea clearance ( mL/min) ; Qb = blood 
flow rate ( mL/min) ; KoA = dialyser urea mass transfer-area coefficient ( mL/min) . 
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It is essential to underscore that less frequent HD schedules 
ften included in retrospective and observational studies were 
redominantly a by-product of socioeconomic limitations rather 
han clinically guided decisions toward incremental HD [3 ]. Not 
nly does miscategorization under ‘incremental HD’ distort the 
nterpretation of the results, but it also undermines potential 
enefits associated with said treatment. Studies explicitly stat- 
ng socioeconomic factors as the cause for decreased HD fre- 
uency found that patients undergoing less than thrice-weekly 
D demonstrated a higher prevalence of hospitalization and 
ortality ( Table 1 ) . Interestingly, in some studies, when scarce 
ialysis resources and socioeconomic dynamics affected HD fre- 
uency, medical factors such as age, smoking habits and coex- 
sting diseases—rather than HD frequency—primarily impacted 
atient outcomes. Conversely, when less than thrice-weekly HD 

as delivered as a form of incremental HD, in line with pre- 
erved residual kidney function and clinical symptomatology,
atients exhibited either comparable or superior outcomes rel- 
tive to their counterparts treated with conventional HD [3 ]. 

This scientific knowledge, substantial as it is, has not swayed 
he prevailing practices of conventional HD [14 ]. Nevertheless,
his might not come as a surprise. To extend the metaphorical 
nalogy, the effectiveness of a force in changing an object’s tra- 
ectory depends on several factors, including any existing or op- 
osing forces, its point of application, the object’s mass and—not 
east—the magnitude of the force. Let us realize that opposing 
orces in the field of incremental HD are numerous and pow- 
rful [15 ]. Due to unfamiliarity and limited practical exposure,
ephrologists trained under the tenet of conventional HD often 
nd it challenging to adopt alternative models like incremental 
D. Physicians might hesitate to provide less HD even when it 
ould be sufficient, anticipating that patients might decline ad- 
itional HD if recommended it later. While this possibility exists,
ts prevalence has not been quantified by existing registry data 
tudies. Prospective data collection in RCTs will clarify the ex- 
ent and clinical implications of patients’ fidelity to transitioning 
rom less to more frequent HD. 

In its point of application, unlearning a decades-long doc- 
rine of conventional HD is a complex undertaking. This is fur- 
her exacerbated by additional time demands for healthcare 
rofessionals necessitated by the individualization of HD pre- 
criptions. Although recent guidelines underscore the signifi- 
ance of residual kidney function for patients, practical guidance 
owards incremental HD implementation remains scant. Exist- 
ng quality metrics not only do not require reporting of residual 
idney function but they enable the maintenance of predeter- 
ined dialysis dosing of thrice-weekly HD treatments. Finally,

he financial aspects of medical care can determine the success 
r failure of new treatment models, regardless of the scientific 
rinciples involved. A downstream decrease in dialysis revenue 
rom incremental HD will undoubtedly hinder its broad accep- 
ance. In regions where medical practice is driven by fee-for- 
ervice, a profound alteration in the reimbursement algorithm 

s necessary. Thus, analogous to moving a large mass, effecting 
ew behaviour throughout the dialysis workforce needs a signif- 
cant force to bring about meaningful change. 

What force could catalyse a domino effect, enabling 
idespread implementation of incremental HD? The answer,
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Table 1: A summary of observational studies and RCTs on HD prescription. 

( A) Observational studies of less than thrice-weekly HD in settings of socioeconomic limitations 

Study Cohort Results 

Aoun et al . ( 2022) , Lebanon [ S1] 76 patients shifted from thrice-weekly to 
twice-weekly HD as a means of cost savings 

After conversion to twice-weekly HD: higher 
interdialytic weight gains; no differences in 
serum potassium, haemoglobin or 
hospitalization rate 

Xinghui Lin et al . ( 2012) and ( 2018) , 
China [ S2, S3] 

1041 patients on twice-weekly HD and 1531 
patients on thrice-weekly HD 

Similar survival between the treatment 
groups. Age, body mass index, serum 

albumin and weekly Kt/V were predictors of 
patient mortality 

Mukherjee et al . ( 2017) , India [ S4] 35 patients on twice-weekly HD and 82 
patients on thrice-weekly HD 

No significant difference in hospitalization or 
mortality rates between the two groups. 
Weight gain, ultrafiltration rates, blood 
pressures and haemoglobin were more 
favourable in the thrice-weekly patients 

Nieves-Anaya et al . ( 2021) , Mexico [ S5] 44 patients on twice-weekly HD and 44 
patients on thrice-weekly HD 

Higher rates of undernutrition, volume 
overload, hospitalization and death in 
patients treated with twice-weekly HD 

Panaput et al . ( 2014) , Thailand [ S6] 504 patients on twice-weekly HD and 169 
patients on thrice-weekly HD 

Similar survival rate and times to 
hospitalization between the treatment 
groups. Significant predictors for death were 
serum albumin, current smoking, age and 
the Index of Coexistent Disease 

Stankuviene et al . ( 2010) , Lithuania [ S7] 121 patients on once-weekly HD, 874 patients 
on twice-weekly HD and 1433 patients on 
thrice-weekly HD 

Patients treated with twice-weekly HD had 
higher mortality rate than those treated with 
thrice-weekly HD 

( B) Observational and randomized controlled trials in HD 

Subject studied Conclusions from observational studies Conclusions from RCTs 

Dialysis dose More intensive dialysis dose correlates with 
improved patient outcomes [ S8–S10] 

There is no significant difference in mortality 
rates or cardiovascular outcomes between a 
higher ( equilibrated Kt/V 1.53) or lower 
( equilibrated Kt/V 1.16) dialysis dose [ S11] 

Haemoglobin target There is a linear relationship between higher 
haematocrit levels and a reduced risk of 
death [ S12] 

Higher target haematocrit levels lead to a 
higher mortality rate compared with those 
achieved with lower target levels [ S13] 

Statin use Statis are associated with reduced mortality 
in patients on dialysis [ S14] 

Statin use is associated with higher mortality 
[ S15] 

Timing of dialysis initiation Studies before the year 2000: initiating 
dialysis at an earlier stage improves patient 
survival rates. Studies after the year 2000: 
early dialysis initiation is associated with 
higher mortality rates [ S16] 

The rate of all-cause mortality is similar 
whether dialysis is initiated later or earlier 
[ S17] 

Diffusion alone vs diffusion and 
convection 

Results are varied, showing either improved 
patient survival, or no discernible difference, 
when comparing haemodiafiltration with HD 

[ S18] 

Mixed results, showing either no significant 
difference or better all-cause or 
cardiovascular mortality between 
post-dilution high-volume 
haemodiafiltration and HD [ S19, S20] 

Differences in effect estimates between observational studies and randomized controlled trials in nephrology have been studied by Kimachi et al . [ S21]. 

Supplementary references [ S1] to [ S21] are listed in the Supplementary Material. 
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roposed by many, points towards the compelling methodology 
f RCTs [8 ], dubbed as the ‘gold standard’ in health research.
linical trials contrasting incremental and conventional HD 

re underway or imminent in eight countries spanning three 
ontinents ( Table 2 ) [16 –18 ]. RCTs can critically evaluate the
stablished normalization of conventional HD by assigning 
atients with new-onset chronic dialysis and ongoing residual
idney function to either conventional or incremental HD.
he potential to induce a paradigm shift may emerge if RCTs
alidate incremental HD safety. Ultimately, this could spur

https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfae020#supplementary-data
https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfae020#supplementary-data
https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfae020#supplementary-data
https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfae020#supplementary-data
https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfae020#supplementary-data
https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfae020#supplementary-data
https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfae020#supplementary-data
https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfae020#supplementary-data
https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfae020#supplementary-data
https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfae020#supplementary-data
https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfae020#supplementary-data
https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfae020#supplementary-data
https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfae020#supplementary-data
https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfae020#supplementary-data
https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfae020#supplementary-data
https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfae020#supplementary-data
https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfae020#supplementary-data
https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfae020#supplementary-data
https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfae020#supplementary-data
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Figure 3: Forces and counterforces that shape the prescription of incremental HD. 
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 holistic reconfiguration of HD norms, influenced by robust 
cientific evidence, clinical practice, stakeholder engagement 
nd policy reform ( Fig. 3 ) . 

Why are RCTs the more potent catalyst for healthcare trans-
ormation? Critiques of observational studies primarily target 
hysician-induced selection bias and occult confounding fac- 
ors, potentially inflating the perceived efficacy of certain treat- 
ents. Yet much of dialysis practice is substantially directed by
ndings of observational studies due to a scarcity of clinical tri-
ls in this field. RCTs, where conducted, have considerably in-
uenced practices. In the field of HD, many treatment strategies
nitially supported by observational data were later refuted by 
linical trials. It is worth noting that such trials have catalysed
aradigm shifts in HD dosing, haemoglobin targets and timing 
f HD initiation ( Table 1 ) . Thus, learning from historical observa-
ional studies scrutinized by RCTs, the nephrology community 
as reserved judgment on the effects of incremental HD on hos-
italization rates, patient survival and renal function variation. 
The viewpoint defaming observational studies while exalting 

CTs as the ‘gold standard’ is, however, increasingly contested.
trategically conducted observational studies deploying ad- 
anced biostatistics afford cost-effectiveness, timely results and 
iverse patient representation, potentially rivalling their ran- 
omized peers. Recent large-scale analyses in non-nephrology 
pheres found negligible treatment effect differences between 
ell-conducted observational studies and RCTs. Undeniably,
ontemporary observational studies utilizing methods such as 
ropensity score matching certainly have enhanced optimism 

egarding the effectiveness of incremental HD [19 ]. Nonetheless,
ersistent large discrepancies between observational studies 
nd RCTs have remained noted in studies involving sicker 
opulations, including nephrology studies. 
An ethical argument against assigning individuals with suf- 

cient residual kidney function to conventional HD has been 
aised [20 ]. Indeed, while some groups of nephrologists have
ptly adopted incremental HD, this is by no means a globally em-
raced practice. In ongoing RCTs, the study enrolees are or will
e those already recommended treatment with conventional HD 

y their healthcare provider because of the many as-of-yet un-
urmounted roadblocks to incremental HD. 

Limitations of clinical trials are to be acknowledged. Clinical 
rials are costly, demand significant time and effort, and require
avigating systemic and bureaucratic hurdles that act like 
riction forces. Results from RCTs must not be taken at face
alue. Details such as data quality, statistical power, participant
election, randomization stratification factors, follow-up 
uration and analytic strategies must be transparently com-
unicated. Investigative rigor in tracking treatment crossovers,
ollecting variables associated with both nonadherence and 
linical outcomes, and comparison with real-world HD nonad-
erence, will be crucial to deduce the generalizability of RCT
esults. Furthermore, results from one RCT often necessitate
urther validation through additional trials in different patient
opulations or healthcare settings. 
The onus is on the scientific community to employ advanced

cientific tools and compile substantial, authentic evidence. This
arks not a conclusion, but a pivotal initiation. RCTs should
repare targeted data collection on clinical outcomes, patient-
eported outcomes, intervention fidelity, and the administrative 
ost of incremental HD. Demonstrating clinical parity between
ncremental and conventional HD could reduce overtreatment 
nd optimize resource use while affording better patient quality
f life. Understanding these outcomes across varied scales and
ractices will yield insights for scalability while fuelling momen-
um to tackle ensuing challenges. 

To achieve broad-spectrum adoption of incremental HD, it
ill be necessary to redesign interdependent facets of dialysis
are. Dynamic educational methods on incremental dialysis will
eed to reach a range of healthcare providers, such as physi-
ians, advanced practice providers, nurses and dialysis dieti-
ians. Improvements should permeate quality metrics for mon-
toring and reporting residual kidney function in tandem with
ts integration into dialysis prescriptions. The need to establish
apable IT infrastructures within the realm of dialysis digital
ealth records that calculate and integrate kidney function mea-
urements in dialysis dosing is significant. An optimized dialy-
is reimbursement policy to accommodate individualized care 
hile maintaining the economic health of the dialysis work-

orce is a prerequisite to render incremental HD available for
ll patients who would benefit. Hopefully, data from RCTs on
he effectiveness of incremental HD will spur a multidimen-
ional paradigm shift involving all relevant stakeholders. Above
ll, while undertaking an intensive study of incremental HD,
hether it involves prospective cohorts or RCTs, we must pre-
ent history from repeating itself and ensure the principle shap-
ng dialysis care is empirical evidence of individualized care. 
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HE MODERATORS’ VIEW 

n closing, the moderators note that the realm of healthcare is 
erpetually evolving, with clinical trials serving as the bedrock 
pon which medical advancements are validated. These trials 
hould be meticulously designed to test the efficacy and safety 
f new treatments, interventions and protocols. In the specific 
ontext of incremental HD and PD, ongoing trials are being con- 
ucted to assess its viability and benefits over conventional,
hrice-weekly regimens. Investigators overseeing these trials are 
asked with a responsibility that goes beyond mere observation 
f results. They must ensure that the data derived from these 
rials is clinically relevant. While preliminary results may sug- 
est benefits, such as reduced mortality or improved cardiovas- 
ular outcomes, these findings must be interpreted cautiously.
t is indeed essential to consider factors such as the study pop- 
lation’s size and diversity, the trial’s duration and the specific 
ndpoints being measured. A critical aspect of this cautious ap- 
roach is the need for further validation across different patient 
opulations and to explore the acceptance by patients, in par- 
icular when it comes to increasing the weekly frequency. Incre- 
ental dialysis, be it HD or PD, may show promise in a controlled 

rial setting with a homogeneous patient group, but its effective- 
ess and safety must be proven in a broader demographic. This 
ncludes patients of varying ages, ethnicities and comorbid con- 
itions. Additionally, healthcare settings play a significant role 
n the applicability of trial results. The infrastructure, resources 
nd staff training in a high-end, urban medical centre may dif- 
er drastically from those in rural or under-resourced clinics. In 
ther instances, such as Germany, whole reimbursement sys- 
ems would need to be altered if incremental HD or PD are 
roven effective and safe ( currently, the weekly flat reimburse- 
ent requires 3 sessions per week or a minimum Kt/V other- 
ise, financial cuts would ensue) . Hence, what works in one set- 
ing may not transfer directly to another without adjustments 
nd accommodations. Robust evidence is needed to pave the 
ay for the widespread adoption of incremental dialysis. This 
vidence must convincingly demonstrate that this approach can 
ptimize treatment by aligning it more closely with the pa- 
ient’s needs. It should also show a reduction in overtreatment—
voiding unnecessary dialysis sessions that may not contribute 
o better outcomes and could even lead to complications or di- 
inished quality of life. Moreover, there is an economic dimen- 
ion to consider. Healthcare resources are finite, and their judi- 
ious use is paramount. Incremental dialysis has the potential to 
reserve these resources by reducing the frequency of dialysis 
essions, thus saving on materials, machine time and staffing.
his could lead to significant cost savings for healthcare systems 
lready burdened by the high expenses associated with kidney 
ailure treatment. Improving patients’ quality of life is perhaps 
he most crucial aspect of any new treatment protocol. Dialy- 
is is a life-sustaining treatment for those with kidney failure,
ut it comes with a substantial burden, both physically and psy- 
hologically. Incremental dialysis could mitigate this by offering 
 more personalized treatment schedule that allows for greater 
exibility and less disruption to patients’ lives. 
In conclusion, while the promise of incremental dialysis is 

ignificant, the path to its integration into standard care prac- 
ices still needs rigorous scrutiny and validation. The mod- 
rators of this debate maintain that only through thorough 
xamination and cross-contextual validation can we ensure 
hat incremental dialysis provides tangible benefits across the 
pectrum of patient populations and healthcare environments,
ltimately leading to an evidence-based shift in treatment 
aradigms that enhances patient care and optimizes resource 
tilization. 
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