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SPECTRUM OF GOALS OF TREATMENT/CARE

Goal: Shared decision, life expectancy, individual wish

Targets:

* Quantity of Life * Dialysis dose, labs, blood pressure....

* Quality of Life * Symptoms: pain, sleep, anxiety.....
;#' N
Marc Vervioét, 8%



Xopollee caMovyBCTBUE C OOMNE3HbIO MOYEK paCLLUMPEHMEM MPaB U BO3MOXHOCTEN NaLMEeHTOB
1 NUL, OCYLLECTBNAWMX yXo4: 300PpOBbIE NMOYKK AS1si BCEX U MOBCEMECTHO

'International Federation of
Kidney Foundation-World
Kidney Alliance (IFKF-WKA),
Division of Nephrology and
Hypertension and Kidney
Transplantation, University of
California Irvine, Orange,
California, USA; °Department of
Medicine and Therapeutics,
Carol & Richard Yu PD Research
Centre, Prince of Wales
Hospital, Chinese University of
Hong Kong, Hong Kong, China;
3Division of Nephrology,
Hypertension and Kidney

www.kidney-international.org

2021

Living well with kidney disease by W) Check for updates
patient and care-partner empowerment:
kidney health for everyone everywhere

Kamyar Kalantar-Zadeh' Philip Kam-Tao Li*, Ekamol Tantisattamo®,

Latha Kumaraswami”, Vassilios LiakopoulosS, Siu-Fai Lui® Ifeoma Ulasi’,

Sharon Andreoli®, Alessandro Balducci’, Sophie Dupuis'®, Tess Harris'',

Anne Hradsky'’, Richard Knight'?, Sajay Kumar”, Maggie Ng'”, Alice Poidevin'®,
Gamal Saadi'® and Allison Tong'”; for the World Kidney Day Steering
Committee '°
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Teopua obpemeHuternbHbix cumntTomMoB Lenz E (TOUS) npumeHntensHo K XBIT,
Teopusa meHegpkmeHTa cumntomoB UCSF, HaydHaa mogenb nsydyeHua cumntomos NIH
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Patient-centred approaches for
the management of unpleasant
symptoms in kidney disease

Kamyar Kalantar-Zadeh(®, Mark B. Lockwood®, Connie M. Rhee,

Ekamol Tantisattamo, Sharon Andreoli, Alessandro Balducci, Paul Laffin,

Tess Harris(®, Richard Knight, Latha Kumaraswami, Vassilios Liakopoulos
Siu-Fai Lui, Sajay Kumar, Maggie Ng, Gamal Saadi, Ifeoma Ulasi, Allison Tong
and Philip Kam-Tao Li

Abstract | Patients with chronic kidney disease (CKD) frequently experience
unpleasant symptoms. These can be gastrointestinal (constipation, nausea,
vomiting and diarrhoea), psychological (anxiety and sadness), neurological
(lightheadedness, headache and numbness), cardiopulmonary (shortness of breath
and oedema), dermatological (pruritus and dry skin), painful (muscle cramps, chest
pain and abdominal pain) or involve sexual dysfunction, sleep disorders and
fatigue. These symptoms often occur in clusters, with one of them as the lead
symptom and others as secondary symptoms. Uraemic toxins (also called uremic
toxins) are often considered to be the main cause of CKD-associated symptom
burden, but treatment of uraemia by dialysis often fails to resolve them and can
engender additional symptoms. Indeed, symptoms can be exacerbated by
comorbid conditions, pharmacotherapies, lifestyle and dietary regimens, kidney
replacement therapy and ageing. Patients with kidney disease, including those
who depend on dialysis or transplantation, should feel actively supported in their
symptom management through the identification and targeting of unpleasant
symptoms via a tailored palliative care approach. Such an approach may help
minimize the burden and consequences of kidney disease, and lead to improved
natient outcomes includina health-related aualitv of life and hetter life

PERSPECTIVES ©

and symptom clusters in this population.
We note that the term ‘symptom science’
is often used interchangeably with
‘patient-centredness’ but these terms are not
equivalent; ‘patient-centredness’ refers to
the prioritization of patients” preferences,
which almost invariably includes effective
management of unpleasant symptoms,
whereas ‘symptom science’ refers to the
understanding of holistic mechanisms
by which symptoms are experienced and
includes integrated management strategies
for unpleasant symptoms (discussed below).
Our fundamental understanding and
prioritization of symptom management
in nephrology has been overshadowed by
the multitude of technical and biomedical
aspects of CKD pharmacotherapies,
dialysis treatment approaches and kidney
transplantation, as well as the erroneous
assumption that interventions for uraemia,
such as kidney replacement therapy,
improve symptoms sufficiently to negate
the need for additional interventions to
alleviate symptoms. In addition, many
nephrologists may not take ownership
of symptom management™®, Indeed, while
symptom management has long been a key
component in the management of other
chronic diseases, particularly in the fields
of oncology and palliative medicine, it is
not necessarily a focus of nephrologists’.
However, symptom burden can adversely
affect the quality of life of patients with
kidney disease, particularly when combined
with resimented manasement annrnaches.

https://doi.org/10.1038/s41581-021-00518-z

a The theory of unpleasant symptoms (TOUS)
dKTOPbl BAUAHUA MPUN

BAMSHME Ha naumeHTa

UMITTOMbI
Influencing factors in CKD SKD/ESRDO )\ Performance
e (Patho)physiological: uraemia, prone * Health-related quality
medications, ageing, genetics — Symptoms(pain,  ___ fife

fatigue, pruritus,

* Psychosocial: mental health, * Empowerment of

cultural and spiritual beliefs and'so on) patient and care-partner
e Situational: dialysis clinic and e Life participation
home environment, care-partner, * Timing e Distress * Hospitalization and

* Intensity © Quality
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b UCSF symptom management theory

Person with CKD/ESRD
Demographic and psychological factors

transportation mortality

Symptom management
strategies
Nephrologist, dialysis
nurses and palliative team

Symptom experience
Perception, evaluation
or response

Symptom status
and outcomes
Functional, emotional,
self-care and costs

Health or illness
Risk factors
and CKD stage

Environmental
Physical, social
and cultural factors

¢ NIH symptom

Complex symptoms and symptom
science model

clusters in CKD

Pain, fatigue, depression, pruritus,
anxiety and sleep disturbance clusters Phenotypic
characterization

High versus low

phenotype using tools
N Biomarker discovery and omics / (such as PROMIS-57)
Novel uraemic toxins, proinflammatory

cytokines and microbiota modulators 6

Clinical application
Medications, exercise,
diet, prebiotics,
mindfulness
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bpemMsa «HenpUATHbLIX» CUMMTOMOB Ha pa3HbiX cTaguax Xbl

Mild symptoms Variable More severe symptoms
and those symptoms * Fluid overload
relating to * Anxiety * Pruritus

underlying * Depression * Fatigue

comorbidities * Worsening * Muscle cramps

Increasing burden of uraemic symptoms

Symptom deterioration
* Cardiopulmonary symptoms
* Gastrointestinal symptoms

Worsening uraemic symptoms

* Sleep disorders oedema * Restless legs * Cognitive ° B!eeding
e Facial or * Constipation * Cognitive dysfunction dlathesgs
peripheral dysfunction * Anorexia ° Wor§en|ng
oedema * Nausea and vomiting * Sexual dysfunction ~ pruritus
| | | |
Stages 1-2 Stage 3 Stage 4 Stages 5, 5D and 5T

Preparation for

transition to kidney

replacement

therapies

* Conventional
dialysis transition

* Incremental
dialysis
transition

* Pre-emptive
transplantation

* Pharmacotherapy
* Alternative therapies;
diet and lifestyle modification

Dialysis-associated

symptoms

* Light-headedness
and fatigue

e Cramps

* Malnutrition, muscl
wasting and frailty

* Worsening
cardiovascular

transplant

recipients)

¢ Increased risk of
infection-related
symptoms

symptoms
* Blood infection-

* Hypertrichosis
* Nausea and

related symptoms vomiting

Kidney-preserving therapies and effective symptom management

may delay dialysis and transplantation

CKD symptoms Treatment-associated symptoms

Kamyar Kalantar-Zadeh yet al. 2021 Nature Reviews | Nephrology

Palliative care, supportive care, hospice
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«XPYMKOCTb»
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COCYAUCTbIX
CMMMTOMOB
CumnTombl,
CBA3AHHblE C
NHpeKumen
AocTyna

https://doi.org/10.1038/s41581-021-00518-z




Symplom

Fatigue

Muzcie weaknesz
Heartbun

Weight lo=s

Pooe sleep

Dry skin

Poor mobiity
Musde cramps
liching

Trouble with memary
Bone or jont pain
Sexual dy=functon
Pain

Feelng rrlabie
Changes in skin
Woarrying
Abdamnal pain
Dry mouth
Decreased appetite
Foecling sad
Depression
Sweling in legs
Shoriness of breath

UacTtoTa cumntomMoB Yy nauueHToB Ha [ n Tx

(MeTa-aHanus )

Fletcher et al https://doi.org/10.1371/journal.pmed.1003954 April 6,
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Symptom prevalence in transplant

No. Lower Upper
Symptom Studies Prevalence CI Cl
Indigestion 1 * 83 a2 24
Abdominal pain 1 69 68 70
Constipation 2 * 56 55 58
Bone or joint pain 1 +—— 55 40 82
Muscle weakness 1 -1 53 48 &0
Muscle cramps 1 b 50 43 55
Fatigue 8 + 48 32 62
Drowsiness 2 —1 47 42 52
Pain 2 —— 44 3p 48
Trouble with memory 1 —— 43 a7 50
Shortness of breath 3 —p— 40 36 44
Sexual dysfunction 4 —_— 38 27 40
Changes in skin 1 e 32 23 41
Headache 1 —p— 32 23 41
Poor sleep 6 + 31 14 48
Feeling bloated 1 —————r— 31 22 40
ltching 3 —_— 30 21 38
Restless legs 2 e 20 24 34
Decreased appetite 3 —— 28 24 32
Degression 18 —— 24 10 20
Diarrhoea 1 —_—— 24 16 33
Dry mouth 1 — 22 15 31
Amaety 5 —— 20 5 34
Mausea 2 —— 20 16 25
Poor mobility 1 e 13 7 20
Vomiting 1 —— 11 -] 18
Appearance 1 —— 11 g 16
1 | | | 1
1] 20 40 80 a0 100
Score



BocnpuaTtmne Taectn cCMUMNTOMOB Yy naumeHToB Ha [ [ n TXx
(MeTa-aHanus )

Symptom severity in transplant

Symptom severity in dialysis No. owss Upper
Symptom Studies Score Cl Cl
No. Lower Upper

Symptom Studies Score CI Ci

Appearance 5 ————s 791 69.5 88.7
Fain > -+ 550 147 ©o7A1 Blurred vision 1 —— 63.3 56.1 70.5
Fatigue 8 » 511 334 639 Excessive appefite 1 — 633 561 705
gfv skin - g __'_f__ ;_2’_-; ;gg S?{f Moon face 1 —— 633 548 718

one or joint pain 4 A - =
e f— — . 5 .
Feeling nervous 1 —- 37.5 3368 414 e T e I
Sexual dysfunction 5 e 388 267 468 Faligue 8 ] 561 472 653
Numbness in hands/fee8 . 381 288 455 Pain 2 4 46 49 87.2
Itehing e —— 357 282 423 Stress 1 — 357 299 415
Foor sleep 6 —p— 35 289 409
Dry mouth 2 A 238 18 513 Poo.r sleep 3 —_—— 30 223 376
Worrymg 2 —— 323 288 3538 Anxiety 12 e 299 241 357
Amdety 19 —— 313 282 381 Headache 1 —— 233 17.5 29.2
Depression 68 o 203 28 325 Depression 21 — 222 148 296
gm"::"es? of breath g oy g;; 'fgg ig-: Indigestion 1 . 20 195 205
estless legs —_—— A % . )

Vomiting > o TS e 408 Diarthoea 2 — 178 8 275
Feeling irritable 1 —— 275 239 311 Drowsiness < ~~ 175 149 201
Headache 2 + 271 83 459 Abdominal pain 1 @ 15 145 155
Chest pain 2 _—.‘r_ 258 46 471 Vomiting 1 —— 133 88 17.9
Muscle cramps 2 2561 216 286 tipati 1 17 12 122
Feeling sad 1 - 25 218 282 e 1 ' : ;
Muscle soreness 1 - 25 218 232 e 1 ¢ PET 22
Mausea 2 - 247. 123 371 Nausea 2 — 9.9 3.7 16.1
Decreased appetite 2 + 2486 16 477 Shortness of breath 1 - 9 5.6 124
MU e e samasmbsnt = 4 P -aaE a0 N _ae a4
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Intestinal —

barrier
disruption

T Symptoms resulting from
systemic proinflammatory state

Kamyar Kalantar-Zadeh yet al. 2021 Nature Reviews | Nephrology

* Dietary restriction

- i;‘ -\U " \,//_/ ~ -"’::L--"l_\lg‘
intestinal mucus layer Lf e "N o Q\ / (J Ty
A2 D jo T

o
&“’fi

HPA axis

dysregulation

T Cortisol

T Catecholamines

T Dysregulated
feedback loops

f

Abnormal CNS

T BBB permeability

T Adrenergic nerve
activation

Translocation of
proinflammatory
cytokine and
endotoxins



Teopus RSST - guctaHUMOHHOIro 30HAMPOBAHUA U
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Vz Bram Heart‘ f‘;# Brain Heart ‘
HOEaA | Abnormal
Inter-organ Inter-organ
Communication . Communication

Perturbed

Normal Communication between
Communication between organisms
organisms (Dysbiosis of intestinal

(Intestinal microbes) microbes)

Toxins 2022, 14, 221. https://doi.org/10.3390/toxins14030221



OcCb KMLLEYHUK — NMOYKMU: peLllarlad poJib B NpoaAyKUnNn
ypeMNHYECKUX TOKCMHOB, CBA3adHHDbLIX C benkamu

(O-UHL

- Diet

p-inflammation

LPS, peptidoglycans

P Energyavailability  beneficial
‘HDAC inhibition + SCFAS
1 GPCR signaling PCS, IndS,... _J

Evenepoel, P,, Poesen, R., & Meijers, B. (2016). The gut—kidney axis.
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Raymond Vanholder et al Toxins 2022, 14, 221. https://doi.org/10.3390/toxins14030221
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Controverses Conrerence on
Symptom-Based Complications
N Dialysis

BERLIN, GERMANY wav, 2022

KDIGO Controversies Conference on Symptom-

Based Complications in Dialysis
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TILIAMAFAFIAIA 1A ARBARAIAVARMRMALITASLILIA ANRNARAATDA D LIS

DIVERGING PERCEPTION AND GOALS HCP AND PATIENTS

Table 2. Patient and provider reports of symptoms and their severity

Provider-

Repolrted

Patient-Reported Prevalence

Symptom Prewalenc% (%)
Yes Don’t Know
(%) (%)
Feeling tired or lack of energy 68 45 25
Dry skin 65 11 39
Dry mouth 45 5 40
Itching 45 13 36
Trouble staying asleep 45 13 39
Trouble falling asleep 11 13 40
Weisbboard, Clin J Am Soc Nephrol 2007; 2: 960-967 %9;0

B. Braun Melsungen AG 16



SONG - HD Standardized Outcomes in Nephrology—Hemodialysis
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Kidney International (2018) 94, 1053—-1068; https://doi.org/10.1016/j.kint.2018.08.018

SONG-HD

1 CORE OUTCOMES

Critically important
to all stakeholder groups
Report in all trials

2 MIDDLE TIER

Critically important to
some stakeholder groups
Report in some trials

Important to some or
all stakeholder groups
Consider for trials

CpegHuni ypoBeHb
KpuUTnyecku BaxKHbl
ANA OTAENbHbIX

rpynn

OCHOBHBDbIE 2 Abilityto travel

Ability to' work

MCXOﬂ,bl Anemia
KPUTUYECKUN BaXKHbI Blood pressure
ANnAa Bcex Depression

1EATIGUE D

CARDIOVASCULAR

Dialysis adequacy

Dialysis-free time

BHeLwwHUM ypoBeHb
Ba*KHbl Ana
OTAE/IbHbIX rpynn

R

Drop in blood pressure

Nauseal/vomitine

DISEASE Hospitalization
VASCULARACCESS Impact on family/friends
MORTALITY Infection/Immunity
Mobility
Pain
Potassium

Target weight
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B3anmogencrteme CMMNTOMOB B NCUXOCOLIMANbHbIX acneKkTax

Interplay of Psychosocial Constructs

YCTanocTtb, YyTOMNAEMOCTb

PaccTpolicTBa cHa

|ee
227 OK™

Symptom

Bpema cumntomos
burden P

Ienpeccuna
bonb Depression

Sexual becnokowncTBo, TpeBora
CekcyanbHble npobiemb! WRELLISEINY

D. Cukor, Rogozin Institute, USA 2021
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Kak cnenyeT onpeaensitb aAeKBaTHOCTb 5 BRAUN
.D‘Ma.nlﬂ3a no Cneny[oLU‘MM napaMeTpaM? SHARING EXPERTISE
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3emyeHkoB [A. n coaBT. Knaccuyeckne n online metogbl namepeHust KT/V: conoctaBneHus n HaaeXxXHoCTb.
Hedponorua v ananna. 2015; 17(2):173-184.
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YO - CnekTpockonua oTpadboTaHHOro avanu3sara -

cucrema Adimea
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N.10. [Ipages*?, B.IO. IlImnno'?, I.C. [Ixxyan?

OLLEHKA DO®EKTUBHOCTU CITEKTPOCKOITUYECKOI'O

N KAACCUYECKOI'O METOAOB PACHETA AO3bI AMAAUSBA
Y BOABHBIX XPOHUYECKOW BOAE3HBLIO ITOYEK

B ITPOCITEKTMUBHOM IIEPEKPECTHOM NCCAEAOBAHWUAU

'Kagpegpa negppororuu OIAO @IrE0OY BO « MockoBCKUll rocygapcmBeHHbI MegUKO-CMOMAMOAOru1ecKull
yHuBepcumem um. A.M. EBgokumoBa»,

’Kagegpa ¢pakyrbmemckoili mepanuu @I'bOY BO Teepckoll rocygapcmBeHHbllU MequuuHCKUll
yHusepcumem Munsgpasa Poccuu,

O0O0 «b. bpayn ABumym Pyccaang Kaunuke», Mocksa

B craTbe mpeacTaBIAEHBbI PE3YIbTATHI CPABHHTEILHONH OHeHKH 3P PeKTHBHOCTH CHEKTPOCKONHYECKOro H
KJIACCHYECKOr0 MeTo10B H3MepeHHs: oDecneyeHHol remoanaau3noii 103s1 y 100 naunentos B Bo3pacre 57,8 =
14,8 roga, npoeeaeHubix 3a 12 mecauer Tepanun Ha annapare b. bpayu /Inanor DBo/omH, oCHAIIEHHOM MOAYJ1eM
Adimea. YcTaAHOBIEHO, YTO OHJIAIIH-MOHHTOPHPOBAHHE 103b]l AHAIN3A ABAAETCA NPEANOYTHTEALHBIM METOA0M
ouenkn Huaexca Kt/V. Ero npenmyuecrsa no cpaBHeHH0 ¢ 001IeNPHHATOH METOAHKOH: HCK/IHWYeHbl 0IIHOKH
nepcoHana npu 3adope Kpopu, Buruucaenne nuaexca Kt/V npoucxoaut Ha nporskeHHH Beeil npoueaypsl, 103a
HATH3A BLIMHCASETCH KAXKIbIH ceanc reMoauaania. CucreMa oHJIAHH-MOHHTOPUPOBAHHS OTPADOTAHHOTO THA-
JIH3ATA SBJIAETCH HAIEAKHBIM H TOMHBIM HHCTPYMEHTOM /1151 onpefeienns seanunn eKt/V B pexume peansHoro
BpeMeHH B xoje Jdedenns. Moayab Adimea yio0eH B npuMeHeHHH: Heo0X01HM BBOJ ¢IHHCTBEHHOI0 MapaMerpa —
BeCa MAIHEHTA nepel AHAJIH30M, HeT HeoOX0IHMOCTH B PACXOAHBLIX MaTepHAaJaX.

Knroueegbte cnoga: 3amecmumenshas noveynas mepanud, 2emoouaius, unoexe Ki/'V, ooza ouanuza, memoosi
pacyema.

B. Braun Melsungen AG | Page 23 BBMXX, 2019. — T. 18, Bbin. 2 c. 3-9



ekrvv-online

B. Brat

2,6

24t

22t

20t

1.8 ¢

16t

14}

12}

1,0}

0,8

eKi/V no ananunzam:eKt/V-online: r=0,8050; p = 0.0000

0.6

0.8

1,0

1,2

1.4 1,6 1,8 2.0 2,2
eKt/V no aHanusam

2.4

B/BRAUN

SHARING EXPERTISE

24
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eKt/V

eKt/V — Mean and standard deviation
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MpenmyLiecTBa OLEeHKU afAeKBaTHOCTU
avanusa oH-naviH

* HeTt owunbok Bo B3aTMK 00pa3LioB KpOBW Nocrne ananuaa

« BoBrneyeHue nauueHTa B npouecc rnevyeHmd, noBblilleHNE
KOMIMJ1a€HTHOCTU

* Bo3MOXHO nocT-gmanunsHble aHanmabl HE HY>XHbI?

* Hwmxe BapnabenbHOCTb

* PaHHee obHapyXeHue peunpkynaumm gocryna

* HeT 3aBbilLeHUS NOKa3aTenen «B AeHb B3SATUA aHalNMM30B»
* BugHbl nponyckn ananusos

« B0O3MOXHOCTb CBOEBPEMEHHO BHOCUTb M3MEHEHUS B
ONanu3Hyo nporpammy
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HecTtabunnbHas reMmoaMHamMumka
UHTpapnann3Haa rmnoTteH3uns

Temnbl YO

Bpemsa npoueaypbl

Onuuun obpaTHOU CBA3N ONANU3HbLIX annapaTtoB



CucTteMHbIN CTpecc, Bbi3BaHHbLIN Ananun3om (DISS), oencteyrownm Kak
mMoamndomkatop 3abonieBaHnUAa U NPUBOASLLMNA K NOBPEXOEHUIO OpPraHoB, C YYETOM
paHee CyLleCTBOBaBLUMX COMYTCTBYOLLUX 3abonesaHn U BNUAKOLWMNA HA NCXOOb!

Dialysis-Patient
Interaction

Dialysis-Related \ Clinical & Biologic Stressors End-Organ
Factors Response Damage

ypovolemia
Intradialytic
Hypotension

/ Altered Oxygen

Circulatory
Stress

Heart

Intradialytic Ischemic

Supply Morbidity | Electrolyte Limb
Shift
Arrhythmic Brain
Maladaptive , Systemic
Response OSmOtlc - Circulatory
Shift Stress Hypoxic Stress Kidney
Bioincompatibility Biologi Gut
Reactions iologi lologic Osmotic u
\ Biologic Reaction
Response
Thermal Liver
Imbalance Thermal Caloric
. Uremic
Nutrient Milieu Stress

Losses B. Canaud et al.: Kidney International Reports (2020) 5, 1856-1869
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asuraacb beyond KMHETUKN MoyeBUHbI ASN 2017
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The Use of a Multidimensional Measure of Dialysis
Adequacy—Moving beyond Small Solute Kinetics

Jeffrey Perl, Laura M. Dember, Joanne M. Bargman, Teri Browne, David M. Charytan, Jennifer E. Flythe,

LaTonya J. Hickson, Adriana M. Hung, Michel Jadoul, Timmy Chang Lee, Klemens B. Meyer, Hamid Moradi, Tarig Shafi,
Isaac Teitelbaum, Leslie P. Wong, and Christopher T. Chan, and on behalf of the American Society of Nephrology Dialysis
Advisory Group

Abstract

Urea removal has become a key measure of the intensity of dialysis treatment for kidney failure. Small solute
removal, exemplified by Kt/Vy g, has been broadly applied as a means to quantify the dose of thrice weekly
hemodialysis. Yet, the reliance on small solute clearances alone as a measure of dialysis adequacy fails fully to
quantify the intended clinical effects of dialysis therapy. This review aims to (7) understand the strengths and
limitations of small solute kinetics as a surrogate marker of dialysis dose, and (2) present the prospect of a more
comprehensive construct for dialysis dose, one that considers more broadly the goals of ESRD care to maximize both
quality of life and survival. On behalf of the American Society of Nephrology Dialysis Advisory Group, we propose
the need to ascertain the validity and utility of a multidimensional measure that moves beyond small solute kinetics
alone to quantify optimal dialysis derived from both patient-reported and comprehensive clinical and dialysis-
related measures.

B. Braun Melsungen AG

»

Evidence

Multidimensional Assessment
Of Optimal Dialysis: Potential
Measures

* Patient reported Outcomes
+ Small solute removal

Residual Kidney Function
+ JLeft Ventricular Geometry
[ » |Ultrafiltration Rate and

Extracellular Fluid Volume
Management

Higher weight range
middle molecule removal
Phosphorus

* |HR and BP Variability
+ | Serum Potassium Control

Potential Dialytic

Strategies
To Achieve

+ Treatment
Duration

+ Treatment
Frequency

* |ncremental
Dialysis

« Preservation

of Residual
Kidney
Function

« Consideration

of Home
Dialysis
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Goals of ESRD

Care

+ Maximize
Quality of Life

« Maximize
Survival

Abbreviations: HD- hemodialysis, HR= heart rate, BP- Blood Pressure

Figure 1. | Multidimensional Measure of Dialysis. HR, heart rate.

KapananbHble kputepumn agekBatHoctun — FMJDK, ALl, temnbl YO, YCC, KOHTpOnb Kanus
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'.) Check for updates ‘

Blood pressure and volume management

in dialysis: conclusions from a Kidney Disease:
Improving Global Outcomes (KDIGO)
Controversies Conference

Jennifer E. Flythe'”, Tara |. Chang”, Martin P. Gallagher™”, Elizabeth Lindley®, Magdalena Madero’,
Pantelis A. Sarafidis®, Mark L. Unruh”, Angela Yee-Moon Wang'®, Daniel E. Weiner'', Michael Cheung',
Michel Jadoul'®, Wolfgang C. Winkelmayer'® and Kevan R. Polkinghorne'*''’; for Conference

Participants'®
End-organ damage

Patient factors Interventions

= Increase dialysis time
- g n =
[ Hypamlemla] Euvolemia " Hypervolemia ('Volume overload « Duration |
= TR @ Dialysate interventions
Risk of | - | TRisk of I o
death /.f ; death Insufficient UF < * Avoid sodium load
\ | Higher IDWG \ ¢ Avoid very low calcium
Incorre<_:t target | Reduce dietary sodium
weight Reduce dial i
lysate sodium
5 S f Enhance volume output
Hypotension, : Shorterterm Liperionsicd (WKHD PD UF] —{ Autonomic dysfunction f D
access thrombosis, risks edema, dyspnea, NV | y | * GI, skin, respiratory
cramping, fatigue fatigue I '

End-organ ischemia,
faster loss of RKF

Longer-term
risks

Cardiac remodeling,
heart failure

Figure 1| Tension in balancing volume status within a narrow
therapeutic window. RKF, residual kidney function.

Kidney International (2020) 97, 861-876

Decline in

[Vasg:lilg@nj | L intravascular volume

Y

———
Intradialytic
hypotension ’

-

oy
Decreased organ
perfusion

<

End-organ damage ) <

Figure 2| Contributors to and consequences of blood

Improved assessment
of volume status

]4— Heart failure

Vascular stiffness and
atherosclerosis

|

pressure and volume abnormalities in dialysis. Gl, gastrointestinal; HD,

hemodialysis; IDWG, interdialytic weight gain; PD, peritoneal dialysis; UF, ultrafiltration.
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[laumeHTbl CO CHUXKEHHbIM CepaeYHbIM Pe3epPBOM
OEMOHCTPUPYIOT reMOJNHAaMNYECKYI0 HECTAabUITbHOCTb

Adequate cardiovascular reserve

b EUVOLAEMIA .
e -
Haemodynamic Hypertension

instability

Reduced cardiovascular reserve

Increasing left ventricular mass

Pulmonary oedema

\‘-\.
4
Increasing extracellular volume

EUVOLAEMIA

€

Haemodynamic
instability

Wong J/ et al Nephrol Dial Transplant (2015) 30: 1639-1648
doi: 10.1093/ndt/gfv231

>

Pulmonary oedema

i

Increasing extracellular volume
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KpunBble BbRKMBAEMOCTU NALMEHTOB, CTPaATUAULMPOBAHHBLIX MO HAabopy
XuakocTtu (a) go ananusa n (0) nocne gnanunsa, buonmnenaHc

Cumulative Survival

1,004
Predialysis fluid status
~FD: < -1.1L
—IINormovolemia
0,95 —MModerate FO: > +1.1L
—I1Severe FO: > +2.5L
—I1Extreme FO: > +5.0L
0,904
0,85+
0,80+
0,75+
| T | T LJ
0 100 200 300 400
days

5 Braun Vel A MJE Dekker et al.: Fluid status and inflammation in dialysis patients
o Kidney International (2017) 91, 1214-1223

b 1,004

Cumulative Survival

0,859

0,90+

0,851

0,80

0,75+

0,704

Postdialysis fluid status

- 1FD: < -1.1L
—I"1Normovolemia
~T1Moderate FO: > +1.1L
I 1Severe FO: > +2.5L
—I1Extreme FO: > +5,0L

T T T T
100 200 300 400

days
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BNuUAHWe NokasaTenen npea- U NOCTANANN3HOro
IpTepUanbHOro 4aBNEHWA U ero Bapuauun B Xxoae
1poLeaypbl reMoananu3a Ha BbKMBaeMOCTb NaLMEHTOE
3 5-NeTHeM KOropTHOM UCCNeaoBaHUN B YCNOBMAX
neanbHOM KIMHWUYECKOW NpaKTUKH

B.FO. Wuno, .10 Opaves
— 1 TBOY BNO «Mockosckvit rocy1apcTEeHHEIR MEOMKO-CTOMATONOMMYECKHA yHuBepcuTeT M. A M. EBnokMm
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payH ABWTYM PyccnaHn KnuHuec, IuanuzHeid LesTp; Mocksa, Poccua

Lens nccnegoBaHuA. OUEHUTL BIWAHWE NPEL- W NOCTAMANM3HON TMNEPTEHIMK, HOPMO- W
TUNOTEHIUK, a TAKKE UHTPaJHaNMIHBIX H3MEHEHMA apTepuantbHOro AasneHua (A) Ha
BbIMBAEMOCTb MALMEHTOB, NONYYALLKX NEYEHWE NPOrPAMMHBIM remoguani3om (I 0).

Matepuan u MeToabl. B MCCMENOBaHKE BKMKOYEHDI 3723 NaLMeHTa, HaXoAWBLUMXCA Ha
NPOrPaMMHOM rEMOJMANH3E B LIEHTPAX AMANu3a ceTv b. BpayH ABMTYM PYCCNaHL, HAYaABLUNX
reMoAuansHoe neyenme ¢ 2011 no 2016 r. ALl (MKCMpOBANOCH A0 W Nocne npougayp I, a Takke
KaK MUHWMYM KaX[blil Yac B XoAe npoleaypsl M. AHanW3MpoBaNKCh NOKA3ATENH YCPENHEHHOTO
apTepuantHoro JasneHna 3a BeCb CPOK HabMOLeHuA.

Pe3yneTarel. YCpeqHeHHOE NpenauanisHoe ALl coCTaBuno B cpegHem 140413,6 U 84495 mm.
PT.CT., NOCTAMANKU3HOE — 13494152 1 82,4+15,2. TPEXNETHARA aKTypHanbHaA BEIKMBAEMOCTb
NALWEHTOR C MOMEHTA BKIHYEHWA B UCCNE0BAHWE PABHANACE 56%, NATUNETHAA — 78%. CornacHo
CTaTMCTMYECKOH Mogeni Kaplan-Meier, BbIXMBAEMOCTE 3aBMCENa OT 3HAYEHHWIA npen- W
nocTavanusqoro Afl. Mepen ceadcom '] HAUXY ALY BLIKMBAEMOCTb C BLICOKOW CTATUCTUYECKOM
[OCTOBEPHOCTBID NOKA3ana NOArpynna BepXHero KEapTuna cucTonnyeckoro ALl (CAL; p<0,0001), u
NOArpynna HUKHEro KeapTuna guactonuyeckoro Al (DAL p=0,001). MccnenosaHue ceasn ALl ¢
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BrnusiHue BeriM4nHbLI yCcpeaAHEeHHOro npeaamnasimn3HOro s/ GRAUN

CA[l Ha aKkTypuanbHYy0 BbDKMBAEMOCTb

QYHKUWK BBIKUBAHUA

HakonneHHoe BeIXUBaAHKE

1,0
0,9
0,8
0,7
p=<0,0001
0,67
T T T T
500 1000 1500 2000

Bpema (AHu)

Cpegnee CAL nepeg
npousaypon [

TS B-130.7 mmpT CT.

F130,7-139 .8 MM pT .CT.

139 8-1459.4 v pT.CT
11459 4-210 s pT CT.
== LEH3YPHPOB aHO

= LEHIYPUPOE 3HO

UEHIYDIPO B aHG

= LEHIYDUPO B aHD
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BnunaHue uHTpagmnanmsHbix Bapuaumn CAL Ha  raun
BbIKMBaeMOCTb NauueHTOB

HakonneHHoe BbXUBaHWe

SHARING EXPERTISE
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0.6
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0,4~
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N ———
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PacnpoctpaHeHHocTb WA B uccnegosaium HEMO

» Camoe yacTtoe ocnoxHeHune Ha remoamanuse: 0o 30%
npoueanyp (John 1. Daugirdas)

IDH in the HEMO Study

Characteristics of Monthly Modeled Dialysis
* 17,8% cumnTomaTunyeckme Sessions

onwaons WIT
TPEOOBANN BWCH TCFlseT e
(The HEMO Study)

o B




High UF rate

Ecan mbl He yaansaem »uUaKoctb 60sbHOMY B

Xoae npoueaypbl AManusa, gaBaeHUe He
napaert!

Dialysis + UF

&0 90 120
Time, minutes

L=

E
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o
c
©
.
0
£

(Yu et al, KI 51:1986-1990, 1997)
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m 25 UFR mih/kg
o 1,99 1,71
§ _ ’I : <10 [ peaHals3 HEMO
aZH M1 HAY] 10-13 - Study — 1846
% o 1 (rel) >13
=R 17 —————————— nauneHToB — 7 Nnet
32
e 3]
O 05- g % N
o = ol
B ~ 0.
DGLL{E!F! cepaedHo-cocyancTan N
NeTanbHOCTL
% 1.6 1
CkoppeKkTupoBaHoO Ha: age, sex, interdialytic weight g_
gain, race (black, non-black), smoking status (never, v 14 -
past, current), vintage (< 1, 1-2, 2—4, 24 years), access % '
type (graft, fistula, catheter), systolic blood pressure (< (]
120, 120-140, 140-160, 160-180, = 180 mm Hg), g 10 -
residual urine output (< versus > 200 ml/day), diabetes, " ’
congestive heart failure, peripheral vascular disease, O .
ischemic heart disease, cerebrovascular disease, \/ CV mortality
serum albumin, creatinine, hematocrit (< 30, 30-33, LB T —— ===== All-cause mortality

33-36, = 36%), and phosphorus, and use of a- ’

adrenergic blocker, angiotensin-converting enzyme 5 10 15 20
inhibitor/angiotensin receptor blocker, B-blocker, ckopacTb Y& (Mnfuac/kr)

calcium channel blocker, nitrates, and other

antihyperiensives. Flythe JE et al. Rapid fluid removal during dialysis is associated with
cardiovascular morbidity and mortality. Kidney Int. 2011;79(2):250-7
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Haemodialysis-Induced Myocardial
Stunning in Chronic Kidney Disease -
A New Aspect of Cardiovascular Disease

Chris W. McIntyre

Department of Renal Medicine, Derby City Hospital, Derby, and School of Graduate Entry Medicine and Health,
University of Nottingham, Nottingham, UK

RWMA Persisting

/ RWMA
80 S5
Resolution 30 '
B %0 =
= 2083

HD baseline HD 240 min HD post

Modified from JK Inrig Kidney International 84, 641-644, 2013
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[MocnepcTBusa noBTOPHLIX anusogos UOTI

H._ - -
myocardial stunning

v

| Myocardial fibrosis
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El/lOl/erle,D,aHC CNEeKTPOCKONMnNgd 1 BEKTO HblK aHanus3 SHARING EXPERTISE
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BuwwiHesckuin K.A. n coasT. KoppeKkumsa «cyxoro Beca» y 00nbHbIX,
nosiyyarowmx nevyeHne nporpamMmmHbIM remognannu3om no pesynsraram
B. Braun Melsungen AG BEKTOPHOro aHanusa bnonmnenaHca. Hedppornorua. 2014; 18(2): 61-71*



"

E”SEESHEA“" BekTopHbIM BrionmneaaHc + MOHMTOP oObema KpoBY BBRAUN
CRIT-LINE®
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YpexxeHne 3nn3ogoB CUMMMTOMaTUYECKOW MMNoTEH3UN B/BRAUN

SHARING EXPERTISE
(cpean 17 nauneHToB M3 66 0bcnenoBaHHbIX, Y KOTOPLIX Habnganach
MMNOTOHMNA)

D MeNo*HTENbHBE B33HEETH
(A ]
OTpHLLAT afsMld PATHOCTI
|.m=11]
(Komiesscrad cinisn = 4)

Y 4 nauneHToB — 4YacTtoTa He U3sMeHunacb

BuwHescknn K.A. n coasT. Koppekumsa «cyxoro Beca» y O0SIbHbIX,
nosfy4YyarLmnx nevyeHne nporpaMmmMHbIM remognanmn3om no pesyrsratam
5. Braun Melsunoerg@KTOPHOMO aHanusa ouommnenaHca. Hedpponorusa. 2014; 18(2):61-71. 48



O dPEKT UCnosrib3oBaHUA dUonMneaaHCHOM CNEKTPOCKONUN Ha NapaMeTpbl cepae4Ho-
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NPOBJIEMHLIE ACHERTDI

PROBLEMATIC ASPECTS

Puc. 1. MNpumep pa6oTel aBTOMAaTUHECKON CUCTEMbI KOHTPO-
NS apTepuanbHoro gaeneHus. BepxHaa kpuBas oTpaxaeTt
YPOBEHb CUCTONIMHECKOTO apTePUanbHOro AaBNEHUNA, HUX-
HAS KpMBas — CKOPOCTb ynbTpacthmnbTpauun. B cepepune
npoueaypsl Gbina TEHAEHUUA K Pa3BUTUIO 3NM30[a UHTpa-
AWanu3HOW FMNOTeH3uKn. ABTOMaTUYECKAs CUCTEMA KOHTPO-
NS AaBNEHUS YMEHbLUMNIA CKOPOCTb ynbTpacthunbTpayum,
TEM CambiM NPeAoTBPaTMB 3NU304 UHTPaAMaNU3HOW rMno-
TeH3uun. MNpu BOCCTAaHOBNEHUW YPOBHS CUCTONIMHECKOIO
apTepuansHOro AasJfieHWUs UCTMONIb30BaHUE anropuTMa rnos-
BOJIUJIO YCTAHOBUTb MEHbLUYH CKOPOCTb ynbTpadmnbsTpa-
uuK, NMPOJOCIIKUB Mpoueaypy, AOCTUIHYB B pe3ynbtate
LeneBbIX 3HAYEHUN ynbTpathunbTpauumn

N0 "Bpaues, B.1O. Wuno, I.C. Dxynan

cKkM 3HaYuMMbIMK mipu p < 0,05. Snmzomammu rumo-
TeH3un cunrajmcsh cHysrenne CAJl no 90 mm pr.cT.
u Huske, najieane CAJl Ha IpoTaskeHny Ipollelyphl
Ha 20 MM pT.CT. 1 DoJiee ¢ BOBHMKHOBEHNEM COOTBET-
CTBYIOIIVX KJIVMHWNYECKUX CMMIITOMOB. HU3KnM npei-
Inan3HbM ypoBHeM CAJl, aBisgmommMces (paKTOpoOM
pucka pazputua VT, cunraim 3Ha4YeHUS MeHee
100 mMm prt.cT. Ha nipoBeieHne ucciieJoOBaHNA M10JIY-
4eHO 0Jio0peHNe 3TUYecKoro kommurera TBepckoro
T'MY B 2018 r.

Pe3ynbrarhl

B Xozxe maHHOro mccijaeloBaHNA MBI CpaBHUJIN
npeaanajJu3Hble, mocTanaan3uble ypoBau CAJ,
mmacroaudeckoro AJl (IAJl) n cpennero AJl, a
TaK:Ke MHTpaanaJan3Hble Bapuammm AJl y 0oJib-
HBIX, Y KOTOPBIX NPUMEHSJV pa3JIMYHble MTOAXO0JIbI
K KOppeKIuN rMIoTeH3nn. B pe3yJibTaTe cpaBHe-
HUA ycpenHeHHoe npevasnatoe CAJL n IA ] ipn
CTaHJIapTHOM NOAX0Je ObLIO CTaTUCTUYECKN 3Ha4M-
MO HUKe, 4yeM Ipu ncnoJib3oBanm ACK/L: 124,6 +
27,74 1 74,45 £+ 21,13 mm pT.cT. M 133,2 £ 258 1
79,3 = 20,5 mm pT.cT coorBeTcTBeHHO (p < 0,001 n
p = 0,009). Januble noctamasmasoro AJl pasJm-
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Correction of AP using a standard approach and ASPC algorithm N
UHMPAOUAAUHBIX INU30008 2UNOMEH3UY U KAUHUYecKux npoaeienui HAT
Puc. 2. Cpastenue unmpaduamzrsix éapuayuii CAIL, JAI, cpednezo Al X obuweMy Koauuecmey uzmeperiili AJ Ha npomMANCceHUU 6ceco nepuooa Ha-
npu cmandapmom nodxode xoppexuuu HIT u npu npumenenuu arcopum-  Omodenua. Iipu ”{; umeneruu ACKJ cruxceriue ,?acnpﬂc;cmp anennocmu HAT
ma ACKJ ckopocmu Y®. CAI — cucmonuveckoe apmepuaisioe daenenue; — COcmasaiem 18 %. Koauueemeo unmepeenuyuti 40 % pacmeopa 21i0K03vl
JIAZl — duacmomeckoe apmepuansoe daneriue; AJl — apmepuansioe no 10,0 ma ymensiaemesn ¢ 86 do 27. HAT — unmpaduanusnan cunomen-
daenue; HAT — urmpaduanusras unomenzus; ACKI — asmomamuye- 24 AU — apmepuansioe dasaenue; ACKI — asmomamuneckas cucmema
cxas cucmema Koumpond dagaenus; Y® — yasmpaguasmpayus KOHMpoAA dasneHus
Fig. 2. Comparison of intra-dialysis variations of SAP, DAP, mean AP in the Fig. 3. Decrease in 1HP rate. Comparison of the ratio between intra-dialysis
standard approach to IHP correction and ASPC control of UF rate. SAP — hypotension episodes and clinical signs of IHP and the number of AP
systolic arterial pressure; DAP — diastolic arterial pressure; AP — arterial measurement during the whole monitoring period. Use of ASPC leads to [HP
pressure; IDH — intra-dialysis hypotension; ASPC — automatic system of rate decrease by 18 %. Number of interventions with 40 % glucose solution
pr(’ssurejcomm!' UF — ultrafiltration ’ decreases from 86 to 27. IDH — intra-dialysis hypotension; AP — arterial
B. Braun Melsul - ’ pressure; ASPC — automatic system of pressure control 8
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Original Article

Changes in cerebral oxygenation and cerebral blood flow during
hemodialysis — A simultaneous near-infrared spectroscopy and
positron emission tomography study

Harmke A Polinder-Bos 1, Jan Willem J Eltingz, Marcel JH Aries3, David Vallez Garcia 4,
Antoon TM “-’illemsen", Peter J van Laars, Johanna Kuipersﬁ, Wim P Krijnen 7’8, Riemer HJA

Slart“, Gert Luurtsema 4, Ralf Westerhuis 6, Ron T Gansevoort 1, Carlo AJM Gaillard 9, and

Casper FM Franssen!

Abstract

Near-infrared spectroscopy (NIRS) is used to monitor cerebral tissue oxygenation (1rSO,) depending on
cerebral blood flow (CBF), cerebral blood volume and blood oxygen content. We explored whether
NIRS might be a more easy applicable proxy to [1> OJH>0 positron emission tomography (PET) for
detecting CBF changes during hemodialysis. Furthermore, we compared potential determinants of
rSO, and CBF. In 12 patients aged = 65 vears, NIRS and PET were performed simultaneously: before
(T1), early after start (T2), and at the end of hemodialysis (T3). Between T1 and T3, the relative change
in frontal rSO, (4ArSO,) was —8+9% (P =0.001) and —5+11% (P =0.08), whereas the relative
change in frontal gray matter CBF (ACBF) was —11 £ 18% (P = 0.009) and —12+ 16% (P = 0.007) for
the left and right hemisphere, respectively. ArSO, and ACBF were weakly correlated for the left (p 0.31,
P =0.4), and moderately correlated for the right (p 0.69, P = 0.03) hemisphere. The Bland-Altman plot
suggested underestimation of ACBF by NIRS. Divergent associations of pH, pCO- and arterial oxygen
content with rSO, were found compared to corresponding associations with CBF. In conclusion, NIRS
could be a proxy to PET to detect intradialytic CBF changes, although NIRS and PET capture different
physiological parameters of the brain.

Keywords
Brain perfusion, cerebral oximetry, hemodialysis, NIRS, water-PET
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IBontouUna KoHuenuun ageksaTtHocTu: goal-directed dialysis care
[loTeHUManbHbIe MULLIEHW LieneHanpaBneHHOoM Anann3HOM MOMOLLIN

Directly affected by dialysis Not directly affected by dialysis HenocpepcreeHHo 3aTtparngaemble  HenocpefcTBeHHO He 3aTparMBaemble
treatment or dialysis unit care treatment or dialysis unit care [UanusHou Tepanuen AvanusHoM Tepanue
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Patient considerations
in individualizing dialysis
prescription

* Age
* Size (BMI, muscle mass)
» Lifestyle, vocation

» Comorbid illness
= Cardiac function
= Concurrent medications ~ hi |
» Baseline RKF @‘D?ogmq:tfy, I(MI'C’ | ::d.:;;go;:ng;
* Priorities and preferences |- and isol UF disease care
» Physical or anatomic factors » Position (i.e., supine)
that limit modality options « Peritoneal membrane » Timing (i.e., nocturnal) * Improve/maintain quality
* Dietary habits structural and functional * Dialysate composition (Na-, K+, of life and other patient-
changes Ga®, Mg*, glucose) prioritized outcomes
* Dialysate temperature « Maintain function and/or
Both * UF rate independence
» Hypertension Blood and dialysate flow rates « Improve survival
» Hypotension S * Reduce cardiovasculal
* RKF decline complications
* Extracellular hypovolemia Reduce or prevent
= Extracellular hypervolemia ptoms
» Exchange number and frequency \_/
* Glucose and GDP concentration
= Use of glucose-based polymers and
other non-glucose-based solutions
* Peritoneal membrane function
* UF rate
Both
« Modality change (HD vs. PD vs.
hybrid)
* RKF monitoring method and
frequency

* Diet and exercise

v

JE Flythe et al.: Kidney International (2020) 97, 861-876
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[lepcoHanmn3auua anannus3Hom NoOMoLLM N CHUXKEHUE CUCTEMHOIO CTPECCa,
Bbl3blBAEMOro npoueaypon ananmaa (DISS)

Assessing Volume, Pressure,
& Clinical Response

Reducing

Ensuring Na Mass e ‘“ @ A9 Dialysis-Patient
R -
mE

Balance & Na homeostasis Interaction

| (thermal, biocompatibility,
i / thrombogenicity, microbubble)

Controlling Solute

Fluxes Personalized Care
Personalizing RRT ® m Disruptive
Modality, Time & L . Technology
Frequency WAK, IWAK

Analytics & Al

\ Support Decision Making
Preventing Nutritional | - l

Oxygen Supply

Ensuring Adequate 7 u

Tracking & Monitoring
3 B . .
Losses (AA, Vit, Micronutrients) nnfo ACIDS L V|ta| Functions (|hea|th)
Improving Outcomes

Reducina CVD Burden
B Canaud et al.: Kidney International Reports (2020) 5, 1856-1869
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PacTEéT noHMMaHne U Npu3HaHne LMPOKOW pacnpoCTpaHEHHOCTU N DpeMEHN CUMNTOMOB Y
NaUueHTOB Ha Auanus3e, HeraTUBHO BIIMAIOLLNX Ha KAYEeCTBO XXU3HU U BKITHOYEHUE B XXU3Hb.

3a HeborbLUUM UCKITIOYEHUEM, NMOKa eLle OYeHb Mano AokasaTenbCTB YTO BMeLLaTenbCcTBa Ha
OCHOBE MeHemKMeHTa CUMNTOMOB 3(p(EKTUBHbI B JaHHOM Nonynsaunn (K NnpuMepy, yxe UMetoTcs
ybeantenbHble aHHble NPU ANannu3HOM 3yae, CUHAPOME BEeCnOoKOMHbIX HOT 1 KnacTepe
CMMMTOMOB, CBSAI3aHHbIX C MHTPaANanM3HOM rMnoTeH3nen )

[Tpobnema nHTpagmanmusHom rmnoTeH3nn YpesBblHaMHO pacnpocTpaHeHa N UMEET BbICOKYIO
KITMHNYECKY0 3HaYMMOCTb

[To cOBCTBEHHBIM NUTEPATYPHLIM AaHHBbIM cuctemMma obpaTHom cBsa3n Biologic RR Comfort
NO3BOSIAET CHU3NTb KOSIMYECTBO MMOTEH3UBHbLIX 3MN3040B MMNOTEH3UU N YMEHbLUNTL YacToTy
nHtepeeHumn Ha 30-40%

OnTummnsauuns arinapatoB AJid aAnarinaa, NOCTOAHHbIN MOHUTOPWUHI 3a AadHHbIMU MNMauUUEHTAa,
BKITHOMEHNE ONnuunn 06paTHOVI CBA3N NMNO3BOJTAKOT CHU3NTb 6pe|v|;| «KHENPUATHBLIX» CUMINTOMOB U
AOCTUraTb JTyHLUNX pe3yJibTaToB J1Ie4YeEHNA B LLIEITOM

[lepcoHanunaaums gmannu3Hown nporpamMmbl, LeneHarnpaBneHHaa gnannsHasa NnoMoLlb, BHEAPEHUE
NHCTPYMEHTOB OLIEHKM CUMMNTOMAaTUYECKOW Harpy3kn u ncxoaoB, PENOPTUPYEMbBIX HAMPAMYIO OT
NauneHToB, ANIEMEHTOB TernemMeanunHbl U yganeHHoro HabnoaeHus (iHealth)
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