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A Gap between HD Adequacy and Patient Centere
Needs : A new Definition for improving outcomes
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Innovations in Maintenance Dialysis Therapy

PATIENT OUTCOMES
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Facilitate Alternate Delivery Digital/Artificial Intelligence
Modes Access Management
@ Improved Cardiovascular
Outcomes Home Therapies
L
._J 0. . Personalized Therapy
Enhanced Dialysis Efficacy Fluid Management

Feedback Control Tools
Convective Therapies

Intensive Dialysis

APPLICATION OF INNOVATIVE STRATEGIES FROM A VALUE-BASED CARE PERSPECTIVE

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



The current and future landscape of dialysis

Patient priorities

* Physical symptoms (fatigue, insomnia, cramps, pain)

* Mood symptoms (depression, anxiety, frustration,
wash-out)

* Rehabilitation priorities (ability to work, ability to
travel, impact on family and friends, mobility)

l l

Top-down efforts (by government agencies, societies, NGOs, etc.) Bottom-up efforts
* Regulatory considerations * Patients

* Reimbursement and other financial incentives » Researchers

* Guidance on product development and clinical end points and

* Support for comprehensive kidney care strategies innovators
* Policy considerations
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: The goal

| * Low-cost options

I * Miniaturized devices for greater mobility (wearable, portable,
I implantable)

: » Greener, water-efficient technology

I *Technology that more closely mimics kidney function

I e Better toxin removal

: * Improved mortality and morbidity

I *Improvements in physical and mood symptoms

: * Robust, safe, complication free

Himmelfarb, Nature Reviews Nephrology volume 16, pagesiz=s(2020)



Not directly affected by dialysis
treatment or dialysis unit care

Symptoms
(e.g., fatigue, nausea,
cramping, pain)

Fluid
intake <

Comorbidity

Small-solute
levels
manifestations (e.g., CVD
Electrolyte MBD)
concentrations /
Phosphate
level
Blood
pressure
Sodium
intake -
Cognitive
function

Protein
and calorie
intake

Medication
adherence

Depression,
anxiety 7

Treatment
burden .

Physical
function

Potential targets for goabirected dialysis care
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Changing the HD Adequacy to beyond Kt/V

Dialysis




HD adequacy indicators as a broad and multitargeted approach covering individual patient needs

Indicator

Target

—l
.

Patient perception: Lack of symptomatology
2. Fluid volume control: Dry weight probing
3. Blood pressure control

4. Hemodynamic stability — Tolerance

5. Dialysis doese monitoring
- Small Molecule target
- Middle - Large Molecule target

6. Acid Base Control — Potassium Control

Patient feeling
Symptom free

No edema — No dyspnea
BCM — Lung US

Pre — Post dialytic BP
Heart Rate

Intra Dialytic Hypotension
Postdialysis Fatigue — Recovery time

Urea KV (sp/dp) — locnic KtV OCM
Standard wk Kt/V
B3,-micoroglubulin % reduction / Predialysis

Serum Bicarbonate pre / post dialysis
Serum K pre / post dialysis

7. Phosphate — Calcium — Bone Metabolism control

8. Nutritional status control

10. Inflammation control

11. Preservation of residual kidney function

12. Health related quality of life — Patient reported outcome

Serum Phosphate pre / post dialysis
Serum Calcium pre / post dialysis
250HD3 - PTH

SGA
Albumin — nPCR - Dietary
Caloric/Protein Intake

Hb — H
[ron TSAT - Ferritin

CRP
Diuresis
Residual GFR

HRQOL SF36
EuroQOL

Canaud, Clinical Kidney Journal, Volume 14 December 2021

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



Key treatment and biochemical indicators used for assessing the adequacy and efficacy of dialysis in individual patients
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Impact of the duration of the therapy session (treatment time)

Standard: 3 x 4 hours / week

- -+ Patient Perception

- -» Fluid Volume &
Blood Pressure Control

Hemodynamic Tolerance
»

Solute Concentration Control
_—P
Sodium & Fluid Removal

-~ ¥ Solute Mass Removal
(Small Molecular Weight)

-=-"

Middle / Large (Molecular
Weight)

6 9 12 15 18
Weekly Treatment Time (hours per week)
Canaud, Clinical Kidney Journal Volume 14 December 2021
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lliness stressors

¢ lliness and multimorbidity
* Treatment burden

e Symptom burden

* Family dynamics

e Loss of role(s)

e Sexual dysfunction

* Medication effects

* Dietary restrictions

e Awareness of death

* Disability

* Financial concerns

* Healthcare professional
* Relationships

Proposed Biopsychosocial Model To improve MHD Patients
(KDIGO) Controversies Conference , KI September 2023

Moderators

* Personality

e Culture

* Social support

\—>[ Depression J<
A

—>

. Physical activity

p
Cognition (iliness perception)

lliness-related behaviors
(what you do to manage illness)

“I have no control over my kidney problem”

B

L

-
Biology
* Poor sleep
* Physiological arousal

pmmmm——————

Biological factors including

e Uremia

* Protein-energy wasting

* Inflammation and genetics
* Kidney—brain axis

[ R —

(HPA axis)
* Deconditioning
& Disability

t

-
Emotions J

(e.g., anxiety, shame)
&

\ 4 T
Behaviors Cognitions )
Rest and avoidance “| feel helpless”

Reduce activity

“Nothing will change”)
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ERA PaCE CKD - The impact of caregiving on health states and work productivity
in chronic kidney disease: results from an international survey
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Introduction Results

KEY FINDINGS Apatients with CKD rely on caregivers for support with their Table 1. Caregiver demographics and duties Informal caregivers of patients with chronic kidney disease experience work productivity
disease, particularly as their condition worsens. - 4= and activity impairment
Alnformal caregiving is associated with improved adherence to - ‘ ""0 I S y ) P » o
treatment regimens and patlent health-related quallty of life EGY DEU ITA MEX TWN GBR USA Figure 1. Inforll;/na! carleglvers reporI:ed worie :;vork prolducnwlw »and higher impairment - I = ::/Ialched general population
(HRQOL)l Enrolled (n) o7 99 102 13 o4 116 113 scores (mean % time lost) versus the matched general population aregivers
AHowever, the impact of informal caregiving on the HRQoL EI:y:z S?;: ((";:))“ z: :i ;i iz ;l: Z; j; Absenteeism Presenteeism Work impairment Non-work activity impairment
for caregivers across all stages of CKD is unknown? P—
o . N ployed (%) 46 72 71 90 71 79 85 e 0, 0, 0, 0,
AFurthermore, limited data are available regarding the global - 5T S A1 J19.7% _J171% _J205%
burden of CKD on caregiverso gﬂ?fl”zrc"l?"'Paggvbz‘fﬂ:fo?dr‘;’;"%’iuvli3 ty an d
: - ) . T ST
This multinational survey figanciallwelieing Siage 34 % oo o 5 s o o] @ ceruany 12.0% 20.2% 14.7% 22.5%
shows caregiving for patients SegeSKRD |34 8 13 9 3 24 3
. . . . Dondt kno| 2 5 6 1 0 6 2
LT Objeciive = ALAGHN - [ J28.2% 7 —JsLa%
E:c(:)nSId(:eal"r;bT:(:)It’(c))duCtivity To quantify the effect of P®KD o|lf2 ¥n% @ tha¥4 %daregi verso
quality of life and work productivity across seven Parner S S @ e 8 2 & <} mexico 11.4% — ]29.5% . ]22.4% . 139.5%
losses to carers countries compared with matched general populations | "™ 5 s s uu wa] )  —
Caring required (%) A 14 o8
Taking medications | 87 88 56 83 55 88 88 0 TAIWAN o 2.0% 12.0% m 11.1% % 17.9%
Careglvers of pa_'tlents with ethods :LZETJ;?" ofom 8 9 77 8 8 77 89
QD also experience a O ey 74% —E o 1 17.6% ) 34:9%
reduction in health-related Informal caregivers of adults with CKD were o e oz
i i enrolled to a non-interventional survey e ok e e i prsonalcare .
quality of life g LS IR i e E 8.8% H 220% BT ]155% H 25.2%
- AThe remainder of caregivers enrolled iney replacement therag - .3
Accordlng to CarerQoI-?D Ty also care fora chid sbing or fiend.
responses, caregivers report I\Rniiriggmfa'}wgr?ktﬁ?fJeKigriig{JpstAGermany' Italy, Informal caregivers of patients with chronic kidney disease reported reduced quality of life, EGYPT GERMANY
requiring support with their ' ' particularly for those caring for patients on dialysis according to CarerQoL-7D measures - ITT,:\L,;\N ES?ESK.NGDOM
dUtieS, prObIemS with balancing ; Figure 2. EQ-5D-5L index scores of informal caregivers of Figure 3. Proportion (%) of informal caregivers of patients with CKD reporting problems o= UNITED STATES
Caregiving Wlth their dally Iife, A general population aalh: wEs als enrolled, patients with CKD versusﬁ general population in CarerQoL-7D domains dependent on patient dialysis status
and financial problems, which ﬂm matched for age, gender, and area of residence ~ - Y - @ ory No ulfiment from ‘ No fulfiment from
. . carrying out my carrying out my
contribute to the substantial General population _~| care tasks F_E—] DIALYSIS care tasks NON-DIALYSIS
-0.20 -0.06 [ pEPENDENT DEPENDENT
! ; ! _ _ e 100
detriment to their quality of Work productivity was measured using the Work Nare:':rs seoondont 100 80
life = Productivity and Activity Impairment questionnaire on-dialysis dependen
—(D\ by caregivers and the matched general population Dialysis dependent Problems with 80 Relational Problems with Relational
my own physical 60 problems with the my oama?f;‘ysical 60 problems with the
health care receiver ealtt care receiver
= (o) vex 40
CONCLUSIONS 0
HRQoL was measured by ED-5D-5L index scores General population J 015
) ) ) - versus the matched general population and by Caregivers '
This global survey of informal By supporting those living dialysis status o /
caregivers of those at all with CKD, caregivers EQ-5D-5L. couldinatbe assessediinlthe Italian cohorts Non-dialysis dependent Support with provers wit  supportwin | (LSRN Problems with
stages of CKD establishes experience financial Dialysis dependent camying aut my my oxgmemal camying out my myor«‘«;nalmemal
that there is a global quality burden including through _ S e when I need it when I need it
of life burden for informal reduced work productivity, CarerQol-7D was measured via several domains ) =
caregivers of those with CKD particularly when caring for including support with carrying out care tasks, General populaton 013
those with advanced disease financial problems because of care tasks and Caregivers
problems combining care tasks with daily activities | on-dayss sependent Financial problems Problems combining Financial problems Problems combining
Outcomes were stratified by the dialysis status of the patient Dialysis dependent bes;ues? asolf‘s my my C;arﬁy !f;:ilzwetsh my beg:rues? asoi smy my cdzlfyt:zl;;x:‘ my
Definitions Acknowledgments References
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International Trends in Mortality on Hemodialysis Through Changes in
Hemodialysis Practices in the Dialysis Outcomes and Practice Patterns
Study (DOPPAJKD January 2025 A]KD

MMMMMMM JOURNAL OF KIDMEY DISEASES

NATIONAL KIDNEY
FOUNDATION.

In Europe, we observed a 13% improvement in overall-oageadjusted
survival per decade. Trends in facility practice measures, especially Kt/
phosphorus, explained 10% improvement in casg survival per decade,
(10% explained of 13% improvement) of the observed improvement

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

In the United States, 47%/decade improvement in eabe adjusted survival
could be attributed to facility practices, especially AVF use and phosphc
ole]plifo]}




AJKD January 2025

International Trends in Mortality on Hemodialysis
Through Changes in Hemodialysis Practices

Aim and Population Findings
D e F) F) S HD practices change over time, but trends differ by region
Bkt vaie O TCOMERARD Proportional improvement in case-mix adjusted survival/decade mediated through practices
PRACTICE PATTERNS STUDY
-5% 0% 5% 10% 15% 20% 25% 30% 35% 40% 45%
E,E_l Observational prospective ELrone [h : 555;5;1
cohort study P , , i
2,3 Adult patients treated Japan [ B I
}ﬂ‘ with hemodialysis:
* Europe*: 26,264 patients us I Unexplamedimprovementl
* Japan: 27,121 patients
* US: 34,773 patients

® |IDWG <5.7% mFistula (proportion) mKt/V 1.2+ Phosphorous < 6 mg/dl

*Germany, Italy, Spain, & UK

CONCLUSION: Improvements in adjusted HD patient survival in Europe, Japan, and the
US from 1999-2015 can be largely explained by improvements in specific facility practices.

Keith P. McCullough, Hal Morgenstern, Hugh C. Rayner, et al

@AJKDonline | DOI: 10.1053/j.ajkd.2024.06.017




Cognitive impairment Malnutrition and protein-energy
Depression wasting
* Impaired executive function and * Dietary restriction

neurophysiological activity * Impaired energy utilization CKD and HD patients
* Gait imbalance and incoordination

Contributors to frailty in

. J

5
Uremia and inflammation 1 Sarcopenia

* Accelerated aging * Impaired anabolic hormone action
s Immunosenescence J * Disrupted muscle metabolism
* Disuse atrophy
p
Polypharmacy
* Drug interactions

* Adverse drug events J

* Drug nonadherence
&
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Anemia
= Erythropoietin deficiency J
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Dialysis-related factors
* Dialysis loss of nutrients and
antioxidants

/
O '
I
I
|
O B Intradialytic hypotension
|
I
I
\
\

4
Obesity
* Adipose browning
* Proinflammatory adipokine production

* Disrupted muscle contraction kinetics :
¥ * Endotoxemia
* Advanced glycated end-product

accumulation

( R
CKD-mineral bone disease
* Bone fragility and muscle
incoordination
* Vascular calcification
* Impaired response to
erythropoiesis-stimulating
X agents (ESA)

e L L L L L L

Gordon , Kidney International , July 2024
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Working Time Patient Dialyzer HD Machine

\LI
\\Q | fl/,(

Ry S \/E

——

L} ‘h
7 Ny,




Could Al improve care for _ ; _
patients with kidney failure? Al In the Dialysis Space

000000000000000

Predicting intradialytic hypotension
Improve anemia management
Dialysis Adequacy

HD Machine K Testing and monitoring

Innovation in dialysis delivery g the metabolic and e aim of transfa g it fra
systems is needed to build an R € O a N&E being reactive to being proactive
adaptive and selfmproving ange the status quo of dialysig

process are

Nobakht Kidney Medicine , September 2024




Integrating digital health technology (DHT) in HD

Wearable Digital Health Technologies (DHTs)

" Diabetes Heart Failure

Insulin  Continuous
pump glucose sensor

Current Use Cases

Epilepsy Depression

'/ Reimbursement
and return
on investment

Data
ownership

Patient
access, literacy,
and trust

Patient
empowerment
and agency

Challenges

Standards Integration into
and interoperability clinical environments

Digital Health Technology

Quality o
Assurance Teledlglyms
Support Telemedicine

/ Enable Dialysis Care Delivery

Improve
Tolerance

Self &
emote Care

Web-Based

Remote

HD Pervasive Monitorjng

Networking remote Clinic
monitoring

Patient
perception

Support ©

Geoffrey , N Engl J Med March 2024

Empower Patient Integrate in
Decision- SO . s/ Care Network
Making
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Data sources Applications
EHR, electronic health records

EHRs, notes, social

determinants of health Diagnosis

Readily available Patient symptoms

>

Protected health
information

Aneurysm classification

Dialysis machine data

Rich data source

Prognosis
and prediction

Q)

Mature IT systems

Hospitalization

>
Images, waveform data Intradialytic
hypotension
High data quality / ‘
Difficult workflow
integration
Treatment
p——— et et e recommendations
: I
: i I Anemia management
I Interdialytic data : >
i LA | "/'/VJ Availabili ; I
I vailability of devices :
h- L n u B N B N B N &R B N N B B N 9}

Clinical Journal of the American Society of NephrologJanuary 27, 2023.



Deep Learning Using Electrocardiograms in Patients on Maintenance Dialysis

Arrhythmia Electrolyte
prediction abnormality prediction
To predict arrhythmia during dialysis Cartac acton potenta
based on 10 second EKG at the w '
beginning of dialysis. Allowing real @ @ G 0

e Ege i ayaa pesrpton Prediction of electrolytes prior to
HD treatment will allow
B personalized dialysis prescriptions
» n A/ and in the future using wearables Time (ms)
or single lead use Al EKG will help
predict extreme changes in
electrolytes in patients during
interdialytic periods

Y
S a

Membrane potential (mV)

Intradialytic hypotension
prediction

(%N PAl PSRN AR AP DA S SBP drop 220 mmHg

Structural heart

or MAP drop 220 mmHg

condition prediction Prediction of IDH based
Structural heaft Future directions on dEK/G a.t the St.art Of
abnormalities are i
common in dialysis To predict ischemic ]

population early events, stroke, sudden PR
detection, screening and cardiac death and avoid e
monitoring with AI-EKG hemodialysis related »

provides a novel cardiac events by Eat

opportunity personalized real time 3
updated prescription
changes

20



Working Time Patient Dialyzer HD Machine

A 1- Patient Centered Approach .
A2- Convection therapies , HDF and HC \}
A 3- Extracorporeal therapies in ICU

Toxins

A4- Volume and Electrolyte control ‘ﬁw
20
A5- DOACs in AF with ESKD patients Q

A6- Cellular activation during HD

A7- Home Hemodialysis
A8-Future of intracorporeal HD
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Starting hemodialysigER (=6 o

Cardia stress Hypoxemia Solute Flux Inflammation

Arrythmia PH changes
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T H E l__ A N C E T rF(;\é(Z it/rii%sH([r;I::A;lSB patients; 2070 receiving HD and 2083

This journal Journals Publish Clinical Global health Multimedia Events About

ARTICLES - Volume 404, Issue 10464, P1742-1749, November 02,2024 SRSl T AT (NESIITS

Haemodiafiltration versus haemodialysis for kidney failure: an

individual patient data meta-analysis of randomised controlled
trials

Prof Suetonia Green, PhD © - Prof Jérgen Hegbrant, PhD f- Prof Andrew Davenport, PhD 8- et al. Show more

Affiliations & Notes v Article Info v  Linked Articles (1) vV

HDF can be considered as a superior alternative to the present standard HD

24



Research ‘ Open access ‘ Published: 07 January 2025

Real-world effectiveness of hemodialysis modalities: a
retrospective cohort study

Yan Zhang ™ Anke Winter, Belén Alejos Ferreras, Paola Carioni, Otto Arkossy, Michael Anger, Robert
Kossmann, Len A. Usvyat, Stefano Stuard & Franklin W. Maddux

BMC Nephrology 26, Article number: 9 (2025) ‘ Cite this article

756 Accesses | Metrics

Retrospective cohort study during 20222

Among patients receiving HBFY Sy 02y @SOUA2Y @2f dzYS x Ho [0ZX U(UKS N2
0.68;0.72]). Hemodiafiltration was also associated with a 31% reduced risk of cardiovascular death.

25



Cohort No. Events
INo. Patients

Yearly cohorta
2019 5323/ 54,837
2020 7471/ 55,062
2021 7063/ 53,206
2022 5682/ 51,851
I Yearly cohort (sensitivity analysis)®
: 2019 3471/ 32,758
: 2020 5226/ 36,779
| 2021 4888/ 35,166
: 2022 4049/ 35,565

L------------------------------------i--'--:—-—-

All-cause mortality in yeartgohort analysis.

Rate
/100 Person-Years

12.19
16.71
16.77

13.87

11.82
15.71
15.65

12.76

Hemodiafiltration vs. Hemodialysis COVID-19+ vs, COVID-19-

0.74 (0.70-0.78)
0.78 (0.75-0.82)
0.85 (0.81-0.89)
0.83 (0.78-0.87)

0.73 (0.67-0.79)
0.75 (0.70-0.80)
0.82 (0.77-0.88)

0.82 (0.76-0.88)

HR (95% Cl) HR (95% CI)

_._
- 8.62 (8.13-9.15)
- 2.46 (2.34-2.58)
—-— 1.25 (1.19-1.32)
|
1
1
1
- : 9.43 (8.73-10.20)
= i 222 (2.08-2.36)
- : 1.31 (1.22-1.40)
l | I 1
06 07 08 09 10 1 25 5 75

Zhang , BMC Nephrology volume 26, Article number: 9 (2025)
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Association of High Volume HNDF and LYADF with alcause mortality relative to HD

Modality Model HR (95% Cl)
o o o e e e e
: HV-HDF vs. HD Model 12 0.70 (0.68-0.72) T
i
: Model 2b 0.71 (0.68-0.74) .
i
: Model 3¢ 0.63 (0.61-0.65) -
h --------------------------------------------------------------- I NN NN S .
LV-HDF vs. HD Model 12 1.02 (0.98-1.06) — -
Model 2b 0.92 (0.86-0.99) =
Model 3¢ 0.88 (0.84-0.92) —
' | i [
0.6 0.8 1 1.1

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

ASN, HeshaiElayecetail ASN 2022 @ASN

RR % in patients with HFD and Post dilution HDF
Biorema HF 2.6 m2

KAPPA LC ALPHA1 LAMBDA LC IL.-6 PROCALCITONIN
MICROGLOBULIN m HFD m HDF 28
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DNA Methylation

A5

359

2577

T
18,00 19.00 20,00 21.00

Substituion volume

T
2200

T
23.00

]

= NEPHROLOGY

m DIALYSIS

&= TRANSPLANTATION

Advanced

Issues MoreContent v  Submit v  Purchase Alerts About v Nephrology Dialysis ¥ Soarch

JOURNAL ARTICLE
FP438

STUDY OF THE EFFECTS OF HEMODIAFILTRATION VERSUS
HEMODIALYSIS ON DNA METHYLATION AND INDOXYL SULFATE

REMOVAL @
Volume 33, Issue suppl_1 REUEINNAREIELE Magdy ElSharkawy, Waleed Taha, Hussein Sayed, Mohammed Kotb, Walid Abdelmohsen
May 2018

Nephrology Dialysis Transplantation, Volume 33, Issue suppl_1, May 2018, Page i182,
https://doi.org/10.1093/ndt/gfy104.FP438

EFFECT OF-8DF on DNA

methylation
Elsayed Hslsharkawei etal NDT May 2018

B P

Substitution volume -0.922 <0.001**

** High Statistical Significant difference

Indirect correlation (r=0.922, P < 0.001)
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EFFECT OF DIALYSIS MODALITY AND MEMBRANE PERMEABILITY ON
FGF 23 LEVELAND CARDIOVASCULAR CALCIFICATION IN ESRD PATIENTS.
Hesham Mohammed Elsayed|, Waleed Ahmed Beshary |, Khaled Mohamed Rezkl,
Mostafa Abo Alkhair Mohamed|, Fatma Abdelrahman Ahmed|
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Background

Chronic inflammation as a major determinant of ‘dialysis syndrome’ is considered
as the main factor of morbidity and mortality in dialysis patients. Tumor necrosis
factor-alpha (TNF-a) may play important roles in the development of T helper (Th)
imbalance, cardiovascular disease, and wasting in the uremic milieu. Asymmetric
dimethylarginine (ADMA) is an endogenous inhibitor of nitric oxide that may be an
independent risk factor for endothelial dysfunction and cardiovascular disease. In
hemodialysis (HD) patients, plasma ADMA is a strong and independent predictor
of overall mortality and cardiovascular outcome.

The aim of this study to evaluate the acute effects of hemodiafiltration (HDF)
compared with conventional HD on blood levels of ADMA and TNF-c.

Patients and methods

A cross-sectional study was conducted on 20 patienis with end-stage renal
disease receiving dialysis in the dialysis unit of Ain Shams Specialized Hospital
receiving twice weekly HD session with high-flux (HF) dialyzer and once weekly
HDF session. Blood samples were collected from all participants before and
after HD session and from the same participants before and after HDF session.
ADMA and TNF-a levels were assessed by enzyme-linked immunosorbent assay
techniques.

Results
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In summary, HDF and HDx represent potential alternatives tp
conventional higklux HD with the aim of improving toxin
clearance.

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

Published studies suggest shtgtm benefits withHDxin terms of
intermediary clinical performance outcomes (e.g., solute clearange);
more longterm data on hard clinical endpoints, such as mortality and
morbidity, would be beneficial to support clinical decisimaking.
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Working Time Patient Dialyzer HD Machine
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A3- Extracorporeal therapies in ICU .
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Typical Environment of AKI Patients in ICU with
PIRRT (IHDF) Therapy
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