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DAILY HD MANAGEMENT

Adequate Quality of life
correction of ’ ‘ ‘ Minimal burden
uremic milieu Education

OPTIMAL LONG-TERM OUTCOMES

Created by Lucas Helle
from Noun Project
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Rule 1: start slow to prevent Dialysis Disequilibrium syndrome

Rare neurological complication, most commonly Prevention: avoidance of rapid fluid/osmotic shifts

affecting patients during HD initiation B}

Cerebral edema due to intracerebral shifts, T -
diagnosis is challenging (aspecific symptoms) 1= -

Blood flow < 3 ml/kg/min body weight (90 ml/m?)
First session max. 2 hours

Low UF goals to start
Others: smaller dialyzer, lower dialysate flow
Decrease osmotic shifts using i.e. mannitol

Table 2 Symptoms, type of dialysis (as initial therapy), and changes in management (post-DDS symptoms) reported among DDS patients in the

included studies

Symptoms Studies Sample size # Present (%) Range % Present out of
226 DDS patient

Headache 56 (39.4%) 10-100%

Nausea 57 (40.4%) 13-100%

Vomiting 54 (39.1%) 12.5-100%

Confusion 10 15 10 (66.7%) 20-100% 4.4%
Seizure 9 14 11 (78.6%) 50-100% 4.9%
Affected level of consciousness 6 115 20 (17.4%) 13.6-100% 8.8%
Lethargy S 6 5 (83.3%) 50-100% 2.2%

Raina et al, 2021 Ped Nephrol
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Rule 2: Be around, and keep an eye in following sessions

Assess vitals, symptoms and tolerability

Assess vascular access Assess volume management

Assess anticoagulation strategy Follow-up labs

Created by TNS
from Noun Project
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How is adequate hemodialysis defined?

Kt/V

urea

_ eminars 1l e WILEY

REVIEW ARTICLE

A swan song for Kt/V

urea

Raymond Vanholder | Wim Van Biesen | Norbert Lameire

Lack of hard evidence to support Kt/V

Invalidity in children

Rees, L. (2019), Ped Nephrol, 34:61-69
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How is adequate hemodialysis defined? — a “solute” perspective

SOLUTE TRANSPORT SOLUTE TRANSPORT
. IN THE PATIENT IN THE DIALYZER
Generation (G) \
» PLASMATIC
BLOOD CELLS, ALBUMIN «l 58 =» Dialyzer (Kdia,yer) ..:::"
Inter- P
compartmental l I Blood flow
clearance (K;3) Membrane
Dialysate flow
OTHER DEEPER
S— TISSUES
Kinetics
Total solute Renal (K, qna1)

removal (mass)

Eloot et al., Seminars in Dialysis, 2012
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How is adequate hemodialysis defined? — a “solute” perspective

A Sad but Forgotten Truth: The Story of Slow-Moving
Solutes in Fast Hemodialysis

Sunny Eloot, Wim Van Biesen, and Raymond Vanholder
Nephrology Section, Department of Intfernal Medicine, Ghent University Hospital, Gent, Belgium

Eloot et al., PLOS one, 2016



How is adequate
hemodialysis defined?

Kt/vu rea @ f

Rees, L. (2019), Ped Nephrol, 34:61-69
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GOOD NUTRITION AND GROWTH

Monitoring nutritional intake, growth hormone therapy, correct acidosis

¢
oo wTON MO GROWTS

CARDIOVASCULAR CONTROL

Normotension, euvolemia, no LVH, avoid IDH, preserve residual kidney function

CKD-MBD & ELECTROLYTES

Normal P & Ca with adequate PTH, no acidosis and normal serum potassium

HEMATOLOGICAL CONTROL

Iron/vitB12/folic acid and EPO, antico strategy without bleeding/clothing
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GOOD LONG-LASTING ACCESS

Fistula first, access complications, obtained blood flows

SYMPTOMS, PSYCHOSOCIAL & EDUCATION
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Adequate nutrition & growth are closely related to outcome

— All age strata

— O-5-year age group

— B=14year age group
15-19-year age group

1

L)
2 3

[

Mim‘mum
BMI SDS

Rees, L. & Mak, R. H. Nat. Rev. Nephrol. 7, 615-623 (2011)

Adequate hemodialysis

NUTRITION AND GROWTH

Survival

100%

95% -

90 % -

85% +

80% -

75%

Normal growth
v

Moderate growth failure

i R,

A

Severe growth failure

250 500 750 1000 1250 1500 1750 2000
Time (days)

The dietary management of calcium and phosphate in children with CKD, McAlister et al., Ped Neph, 2020
Energy and protein requirements for children with CKD, Pediatric Renal Nutrition Taskforce, Shaw et al. 2020 Ped Nephrol



Multiple factors contribute to growth failure/PEW
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Figure 3 | Schematic representation of the causes and manifestations of PEW in children with CKD. Abbreviations: CKD,
chronic kidney disease; CRP, C-reactive protein; GH, growth hormone; IGF, insulin-like growth factor; PEW, protein-energy
wasting; PTH, parathyroid hormone. Permission obtained from Springer Science+Business Media © Mak, R. H. et al,

Pediatr. Nephrol. http://dx.doi.org/doi.10,1007/s00467.011-1765-5.

NUTRITION AND GROWTH

Rees, L. & Mak, R. H. Nat. Rev. Nephrol. 7, 615-623 (2011)
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Growth is the best marker of dialysis adequacy

Optimize nutrition, consider GH therapy o
Correct Ca/P/PTH & metabolic acidosis .
Optimize blood flows (access!) ’

95
90

Optimize dialyzer (high-flux/HDF), dialysate flow = /7 T

SO

Optimize dialysis TIME :

Fischbach et al., 2009 °
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CKD-MBD & ELECTROLYTES

NUTRITION AND GROWTH

Clinical practice recommendations for native vitamin D therapy in children with CKD, Shroff et al., NDT, 2017

Clinical practice recommendations for treatment with active vitamin D analogues in children with CKD, Shroff et al., NDT, 2017
Vascular access in children requiring maintenance hemodialysis, Shroff et al., NDT, 2019

Clinical practice recommendations for growth hormone treatment in children with chronic kidney disease, Drube et al. 2019
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Optimize cardiovascular disease management
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CARDIOVASCULAR CONTROL

Most important cause of death in pediatric dialysis

General population Hemodialysis
1—24 years 0-19 years
B Accidents (38%) [l Cardiac (32%)
B Homicides (14%) M Infections (11%)
M Suicides (12%) B Withdrawal (5%)
l Cancer (7%) B Malignancy (3%)
M Cardiac (3%) E Hyperkalemia (2%)

[ All other (26%) O All other (47%)

Adequate volume management that results in
normal blood pressure with no/minimal
antihypertensive agents and no LVH

Optimize Ca/P/PTH

Avoiding intra-dialytic hypotension (IDH)

Foley et al, Am J Kidney Dis 1998;32:5112-19, Mitsnefes, J] Am Soc Nephrol 23: 578-585, 2012
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Adequate volume management

—
n
=
A
O
o
£
]
<
)
)
©
S
o
]
T
<

Dry weight assessment is moving target that needs frequent reassessment

Facility Practices and Risk of All-cause Mortality

Protocol that specifies how often to assess
dry weight in most patients :

Routine orthostatic BP measurement to

ABPM, orthostatic blood pressure sssessdryweiht: i Tl T L SO
Routine on-line volume indicator to ' o 1-.14 1 41

assessdryweight:LH”__“_H_“_____l»“”_”_““”_”_l_‘_”“ ______________________

Bioelectric impedance (body composition Routine bio-impedance study to ; o7s iz |

monitoring, BCM) i a v PO S st e ceod o e T A 3

! Routine on-line volume indicator AND ! ; 0.76 T R

bio-impedance study .

Relative blood volume monitoring Policy that limits fluid removal during | . ‘-.12: 1?_34§

dialysis session

Performs isolated ultrafiltration

Protocol for managing IDH

Routine sodium modeling/profiling 13
to limit or prevent IDH | ' ‘ i

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Routine lower dialysate temperature

' ' ; —1.24
to limit or prevent IDH | ' 9 6137 "

Adherence dietary salt restriction! | | ;

0.4 0.6 0.8 10 12 14 161820
Hazard Ratio

Figure 1. | Associations between facility practices and risk of all-cause mortality (HR and 99% CI, n=10,250). Data from patients after

Avoid high ultrafiltration rates
multiple imputation for missing data, adjusted for age, sex, country, mean predialysis systolic BP, vintage, smoking status, body mass index,

kidney function, vascular access type, and single-pool Kt/V, comorbidities (coronary heart disease, congestive heart failure, other cardio-
CARDIOVASCU LAR CO NTROL vascular, cerebrovascular disease, hyperlipidemia, peripheral vascular disease, and diabetes). IDH, intradialytic hypotension.
Dasgupta et al., 2019; cJASN
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Intra-dialytic hypotension (IDH)

= Intradialytic systolic blood pressure <5th percentile for age, and/or symptoms triggering
- fluid bolus administration or

- cessation of ultrafiltration

(7, p-trend= <0.001 p-trend= 0.02
) | 2.81
= % Acute symptoms 57 5 5, (180-437)
R o (1.38-3.57) 176
'8 W ) 3 (1.03-3.01)

i : L 37 ® 130 T
= Myocardial stunning 5 075228,
Q x o 133 @ T
i i e) (1.03-1.71) 1 ®

Fluid overload 097
.8 1.00 L 100 ©72129)
© (ref.) (ref.)
S 58\ Reduced solute clearance o e ____C .- L
o
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CARDIOVASCULAR CONTROL
Flythe et al. JASN 2015
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Intra-dialytic hypotension (IDH)

Primary outcome c-chart: IDH events
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Multidisciplinary approach

Education of the team
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Embedded in electronic health records

| Mulidiscpliary approach

| duationoftheteam

| Embedded in slectronic health records
< b

(\ IDH events from 16,5% to 8,9%

Changing the culture & policy on fluid management
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“| & Antihypertensive use (22,1% to 14,8%) have significant benefits for the patients

CARDIOVASCULAR CONTROL

Snauwaert and Wagner, et al. 2021; Ped Neph
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INTRADIALYTIC HYPOTENSION

Complications

DISEQUILIBRIUM HEMOLYSIS

ANAPHYLAXIS AIR EMBOLISM
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Prevention!
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Multiple factors influence health of children & adolescents

* Adolescent health
» Safe homes

« Climate * Self-care

S . Sexuacl’ and . E::u:g rights

2 reproductive * Child advocacy : .

: \S/iflz::::)eilr"y N Al gl « Paediatric bloethics ° ))) Particular vuI.nea rable t(? the negative
infections and toxins * Regulations and policies effects of social determinants

\:":“ . Antengtalscreen_ing _ T . _
+ Child education :g:{;e;'rg;g;':g:“'"g | plaly5|s significantly impact chlldren’s
» Safety measures / : %agzgzlli;egemal e \3 ))) rights of good education, recreational
time to thrive
‘

Kidney health

in children ? o s\t/unging L
» Family structure st LD Poverty has a significant impact on
* Socioeconomic status il U )»
* Racism Nutri Y fici 9 health
* Education * Nutritional deficiencies

¢ Cultural factors

* Social habits
* Low birthweight
* Prematurity

. Healthy & educated parents have
* Intrauterine )))

* Maternal health growth retardation healthier children
* Neonatal acute

» Distance to health centre
* Resources, infrastructure and supplies

» Referral system and continuity of care * Nutrition . st

* Lack of universal health coverage * Education kidney Injury
* Qut-of-pocket expenditure * Equity

* Catastrophic expenditure * Safety

Luyckx et al. 2021; Nature Reviews; /doi.org/10.1038/ s41581-020-00363-6
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It takes a village to raise a child on chronic dialysis

SOCIAL WORKER DIETICIAN NURSES

PEDIATRIC
NEPHROLOGIST

CHILD
SIBLINGS
PARENTS

CAREGIVERS

VASCULAR SURGEON,
UROLOGIST, NEPHROLOGIST

TEACHER, PLAY THERAPIST PSYCHOLOGIST
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Take-home message

& when initiating hemodialysis
Consider to define
. In pediatrics, is probably the best marker of

dialysis adequacy.

Do not forget

Continuous (multidisciplinary) is key

It takes a to raise a child on chronic dialysis
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THANK YOU!

Evelien Snauwaert, MD, PhD
Pediatric Nephrologist

Department of Pediatric Nephrohlogy
Ghent University Hospital, Belgium
evelien.snauwaert@uzgent.be

+32 93326905

¥ @eshauwae
www.uzgent.be
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