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A Gap between HD Adequacy and Patient Centered 
Needs : A new Definition for improving outcomes 
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Incremental and collective application of different strategies to target improvement of patient outcomes 
in terms of reducing morbidity and mortality that is still high for the dialysis population

Innovations in Maintenance Dialysis Therapy
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The current and future landscape of dialysis

Himmelfarb, Nature Reviews Nephrology volume 16, pages573ς585 (2020)
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Providing ñAdequateò Dialysis and Symptom 

Control

tŀǘƛŜƴǘǎ Ƴŀȅ ƛƴǘŜǊǇǊŜǘ άŀŘŜǉǳŀŎȅέ ŘƛŦŦŜǊŜƴǘƭȅ ǘƘŀƴ 
clinicians,

¢ƘŜ ǘŜǊƳ άŀŘŜǉǳŀǘŜ Řƛŀƭȅǎƛǎέ ōŜ ŎƘŀƴƎŜŘ ǘƻ 
άƎƻŀƭ-ŘƛǊŜŎǘŜŘ ŘƛŀƭȅǎƛǎΣέ 

Potential targets for goal-directed dialysis care

KDIGO Controversies Volume 96, Issue 1p37-47July 2019
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Changing the HD Adequacy to beyond Kt/V  
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HD adequacy indicators as a broad and multitargeted approach covering individual patient needs

(high on the left end, 
low on right end)

Canaud, Clinical Kidney Journal, Volume 14 December 2021
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Key treatment and biochemical indicators used for assessing the adequacy and efficacy of dialysis in individual patients

Canaud, Clinical Kidney Journal, Volume 14 December 2021
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Impact of the duration of the therapy session (treatment time)

Canaud, Clinical Kidney Journal, Volume 14 December 2021
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Proposed Biopsychosocial Model To improve MHD Patients 
(KDIGO) Controversies Conference , KI September 2023  
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Enrolled (n) 97 99 102 138 94 116 113

Dialysis status (%)À 54 65 25 65 48 67 81

Gender, male (%) 32 56 21 43 35 49 47

Employed (%) 46 72 71 90 71 79 85

Stage of CKD of person being cared for (%)

Stage 1-2 30 21 30 33 11 13 12

Stage 3-4 34 66 51 57 54 57 51

Stage 5/KRTÿ 34 8 13 9 35 24 35

Donôt know2 5 6 1 0 6 2

Caring for (%)Ä

Parent 22 29 25 28 29 44 45

Partner 42 37 40 32 30 26 26

Other 36 33 35 41 41 30 29

Caring required (%) Ä

Taking medications 87 88 56 83 55 88 88

Transport to/from 

hospital 

appointments

86 90 77 86 80 77 89
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Definitions
Dialysis ïself reporting as receiving dialysis

Non-dialysis - all those who do not report as receiving dialysis

To quantify the effect of CKD on informal caregiversô 
quality of life and work productivity across seven 
countries compared with matched general populations

Introduction

ÅPatients with CKD rely on caregivers for support with their 
disease, particularly as their condition worsens.

ÅInformal caregiving is associated with improved adherence to 
treatment regimens and patient health-related quality of life 
(HRQoL)1

ÅHowever, the impact of informal caregiving on the HRQoL
for caregivers across all stages of CKD is unknown2

ÅFurthermore, limited data are available regarding the global 
burden of CKD on caregiversô work productivity and
financial well-being3

Methods

Objective

CarerQol-7D was measured via several domains 
including support with carrying out care tasks, 
financial problems because of care tasks and 
problems combining care tasks with daily activities

Outcomes were stratified by the dialysis status of the patient

HRQoL was measured by ED-5D-5L index scores 
versus the matched general population and by 
dialysis status

EQ-5D-5L could not be assessed in the Italian cohorts

Work productivity was measured using the Work 
Productivity and Activity Impairment questionnaire
by caregivers and the matched general population

A general population cohort was also enrolled, 
matched for age, gender, and area of residence

Recruitment took place in Egypt, Germany, Italy, 
Mexico, Taiwan, the UK and USA

Informal caregivers of adults with CKD were 
enrolled to a non-interventional survey

Informal caregivers of patients with chronic kidney disease experience work productivity 
and activity impairment

Results

Table 1. Caregiver demographics and duties

À Refers to the percentage of caregivers 

caring for a patient with CKD who is 

receiving dialysis 

ÿ Includes patients self-reporting as CKD 

stage 5 or dialysis treatment or transplant

ÄThe remainder of caregivers enrolled 

may also care for a child, sibling or friend. 

Caregiving duties may include 

accompanying or driving to/from medical 

appointments, help with general 

household tasks, help with personal care 

and providing emotional support.

KRT: kidney replacement therapy

Informal caregivers of patients with chronic kidney disease reported reduced quality of life, 
particularly for those caring for patients on dialysis according to CarerQoL-7D measures 

Figure 2. EQ-5D-5L index scores of informal caregivers of 

patients with CKD versus the general population 

Figure 3. Proportion (%) of informal caregivers of patients with CKD reporting problems 

in CarerQoL-7D  domains dependent on patient dialysis status

EGYPT

TAIWAN

GERMANY

UNITED KINGDOM

ITALY

UNITED STATES

MEXICO

No fulfilment from 

carrying out my 

care tasks

Relational 

problems with the 

care receiver

Problems with 

my own mental 

health

Problems combining 

my care tasks with my 

daily activities

Problems with 

my own physical 

health

Support with 

carrying out my 

care tasks, 

when I need it

Financial problems 

because of my 

care tasks

DIALYSIS

DEPENDENT

Figure 1. Informal caregivers reported worse work productivity and higher impairment 

scores (mean % time lost) versus the matched general population
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This global survey of informal 

caregivers of those at all 

stages of CKD establishes 

that there is a global quality 

of life burden for informal 

caregivers of those with CKD

CONCLUSIONS

KEY FINDINGS

According to CarerQol-7D 

responses, caregivers report 

requiring support with their 

duties, problems with balancing 

caregiving with their daily life, 

and financial problems, which 

contribute to the substantial 

detriment to their quality of 

life 

Caregivers of patients with 

CKD also experience a 

reduction in health-related 

quality of life

This multinational survey 

shows caregiving for patients 

with chronic kidney disease 

(CKD) can lead to 

considerable productivity 

losses to carers

By supporting those living 

with CKD, caregivers 

experience financial 

burden including through 

reduced work productivity, 

particularly when caring for 

those with advanced disease
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International Trends in Mortality on Hemodialysis Through Changes in 
Hemodialysis Practices in the Dialysis Outcomes and Practice Patterns 
Study (DOPPS) AJKD January 2025 
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In Europe, we observed a 13% improvement in overall case-mix adjusted 
survival per decade. Trends in facility practice measures, especially Kt/V and 
phosphorus, explained 10% improvement in case-mix survival per decade, 

(10% explained of 13% improvement) of the observed improvement.

In Japan, 12%/decade improvement in case-mix adjusted survival could be 
attributed to facility practices, especially Kt/V and IDWG.

In the United States, 47%/decade improvement in case-mix adjusted survival 
could be attributed to facility practices, especially AVF use and phosphorus 

control.
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AJKD January 2025 
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Contributors to frailty in 
CKD and HD patients 

Gordon , Kidney International , July 2024
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Innovation in dialysis delivery 
systems is needed to build an 
adaptive and self-improving 

process 

Minimizing the metabolic and 
ƘŜƳƻŘȅƴŀƳƛŎ άǊƻƭƭŜǊ ŎƻŀǎǘŜǊέ ǘƻ 
change the status quo of dialysis 

care 

The aim of transforming it from 
being reactive to being proactive

AI in the Dialysis Space

Predicting intradialytic hypotension
Improve anemia management 
Dialysis Adequacy
HD Machine K Testing and monitoring  

Nobakht, Kidney Medicine , September 2024
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Integrating digital health technology (DHT) in HD

Geoffrey , N Engl J Med March 2024
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EHR, electronic health records

Clinical Journal of the American Society of NephrologyJanuary 27, 2023.
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Deep Learning Using Electrocardiograms in Patients on Maintenance Dialysis
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HDF

HDX

HD 

Machine

Adequacy
Biomarker



Starting hemodialysis The stress factors

Cardia stress

Arrythmia

Hypoxemia

PH changes

Solute Flux Inflammation

23
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Five trials (n=4153 patients; 2070 receiving HD and 2083 
receiving HDF )

HDF can be considered as a superior alternative to the present standard HD 
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Retrospective cohort study during 2019ς2022

Among patients receiving HDF όƳŜŀƴ ŎƻƴǾŜŎǘƛƻƴ ǾƻƭǳƳŜ җ но [ύΣ ǘƘŜ Ǌƛǎƪ ƻŦ ŘŜŀǘƘ ǿŀǎ ǊŜŘǳŎŜŘ ōȅ ол҈ όIwΣ лΦтл ώфр҈ /LΣ 
0.68ς0.72]). Hemodiafiltration was also associated with a 31% reduced risk of cardiovascular death.
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All-cause mortality in yearly-cohort analysis.

Zhang , BMC Nephrology volume 26, Article number: 9 (2025)



27

Association of High Volume HV-HDF and LV-HDF with all-cause mortality relative to HD

Zhang , BMC Nephrology volume 26, Article number: 9 (2025)



ASN, Hesham Elayedetail ASN 2022
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EFFECT OF OL-HDF on DNA 
methylation
Elsayed H, ElsharkaweyM etal NDT May 2018
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Indirect correlation (r= -0.922, P < 0.001) 

 

DNA methylation

r P

Substitution volume -0.922 <0.001**

**; High Statistical Significant difference
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The optimum we are currently have 

Higher 
convection 
therapies 

Implementing 
HDF and 

Expanded HD

Pre-Dialysis
serum B2M

RCTresults 
for ACM and 

CVM
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All-ŎŀǳǎŜ ƳƻǊǘŀƭƛǘȅ ōȅ Ŏƻƴǘƛƴǳƻǳǎ ʲнa ƭŜǾŜƭΣ ǊŜƭŀǘƛǾŜ ǘƻ ŀ ʲнa ƻŦ нΦо ƳƎκŘ[

!ŘƧǳǎǘŜŘ ŦƻǊ ŀƎŜΣ ǎŜȄΣ ǊŜƎƛƻƴ ό9ǳǊƻǇŜ ƻǊ WŀǇŀƴύΣ 5htt{ tƘŀǎŜΣ Řƛŀƭȅǎƛǎ ǾƛƴǘŀƎŜΣ ǊŜǎƛŘǳŀƭ ǳǊƛƴŜ ǾƻƭǳƳŜ όҗнлл ƻǊ ғнлл Ƴ[κŘŀȅύΣ serum 
albumin and five comorbidities (diabetes, coronary heart disease, congestive heart failure, cerebrovascular disease and other
cardiovascular diseases) Kanda , Clinical Kidney Journal, Volume 14, Issue 5, May 2021

ʲнa ŀƴŘ ƳƻǊǘŀƭƛǘȅ ƛƴ ŎŜƴǘŜǊǎ ǊƻǳǘƛƴŜƭȅ 
ƳŜŀǎǳǊƛƴƎ ʲнa ǎǇŀƴƴŜŘ нлммς18 
όƴ Ґ роонύΦ



In summary, HDF and HDx represent potential alternatives to 
conventional high-flux HD with the aim of improving toxin 

clearance.

Significant improvements in mortality, cardiovascular outcomes, QoL, 
and hospitalization with HDF versus conventional HD. 

Published studies suggest short-term benefits with HDxin terms of 
intermediary clinical performance outcomes (e.g., solute clearance); 

more long-term data on hard clinical endpoints, such as mortality and 
morbidity, would be beneficial to support clinical decision-making. 

34Catherine eta , Semiarsin Dialysis ,27 November 2024
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37Jarczak, Int. J. Mol. Sci. 2024


