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Marcadors de malnutricio en dialisi: problemes

1. Moltes vegades etiologia desconeguda i
multifactorial

2. Desconeixenca de vies etiopatologiques
clares

3. Interaccio amb funcio renal

A classic case of the
Flaw of Averages involves

4. Basats en estudis epidemiologics: ull amb el asistican who arowns
parany de les mitjes! g e

This peignant rendition by
Jeff Danziger accompanied
Dr. Savage's October 2000
article in the San Jose Mercury




Correlacio no implica causalit
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Que valorem

1. Escollim diversos marcadors i intentem fer un diagnostic...

2. Seguim buscant biomarcadors...

3. Inventem escales/scores...

4. Ho deixem estar...



Malaltia renal cronica avancada

Caracteritzada per molts aspectes de la vellesa

Arteriosclerosi
Osteoporosi
Sarcopeénia

Estrés oxidatiu

Inflamaciod

Ressisténcia a la insulina
Infertilitat
Deteriorament cognitiu

Depressio

Fragilitat
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Malnutrition Inflammation Complex Syndrome (MICS)
Protein-Energy Wasting (PEW)

1. Evidencia de malnutricio proteico-energetica:
= Caquexia, | IMC, |, massa magra corporal
=  gana, Jingesta, \ nPNA
=  colesterol, \, albumina, { transferrina

2. Evidencia d’Inflamacio:
= P PCR

= /] citoquines pro-inflamatories (IL-6, TNF-a, IL-1[3)
= ‘] ressistencia a EPO

3. Augment de malaltia cardio-vascular, elevada mortalitat



Comorbid conditions: DM, | clearance of inflammatory
cardiovascular dz, infection, aging cytokines

. 7
_ Endocrine disorders, A\ Anorexia, Oxidative & carbonyl
vitamin D deficiency, TPTH - : -

acidosis, anemia stress
Nutrient loss during dialysis, \\‘\ | / / e —

Dialysis Rx related factors, "‘/

: . . | nutrient intake, prescribed
AV graft, dialysis membrane i

dietary restrictions

dneY D isease Was “’79

Malnutrition
(undernutrition),
low nutrient intake

Protein-energy
Wasting (PEW)

Hyper-
catabolism

albumin, transthyretin & lipids Atherosclerotic cardiovascular
.-.‘LCRP & inﬂamma¥0ry Cy'lOkFl}nEE // §* disease, vascular calcification
| weight, BMI, N T mortality, T hospitalization,
| body fat, sarcopenia pg#arggxaels | quality of life

" International Society of Renal Nutrition & Metabolism (ISRNM), Wasting in Kidney Disease Consensus paper (KI 2007)



A proposed nomenclature and diagnostic criteria for
protein-energy wasting in acute and chronic kidney
disease

D Fouquem?, K Kalantar-Zadeh®'7, J Kopplez, N Cano®, P Chauveau® L Cupparis, H Franch®,
G Guarnieri’, TA lkizler®, G Kayseng’w, B Lindholm'’, Z Massyuﬁ, W Mitch'®, E Pineda'?, P Stenvinkel'',
A Trevinho-Becerra' and C Wanner'®

Table 1 |Readily utilizable criteria for the clinical diagnosis of

PEW in AKI or CKD

Criteria

Serum chemistry
Serum albumin<=3.8g per 100 ml (Bromcresol Green)®
Serum prealbumin (transthyretin) < 30mg per 100 ml (for maintenance
dialysis patients only; levels may vary according to GFR level for
patients with CKD stages 2-5)*
Serum cholesterol <100 mg per 100 mP

Body mass
BMI < 23"
Unintentional weight loss over time: 5% over 3 months or 10% over 6
months
Total body fat percentage < 10%

Muscle mass
Muscle wasting: reduced muscle mass 5% over 3 months or 10% over 6
months
Reduced mid-arm muscle circumference area® (reduction = 10% in
relation to 50th percentile of reference population)
Creatinine appearance®

Dietary intake
Unintentional low DPI =080gkg 'day ' for at least 2 months® for
dialysis patients or <0.6 gkg~'day ' for patients with CKD stages 2-5
Unintentional low DEl = 25kcalkg ™" day™' for at least 2 months®

Table 2| Other potential tools (including those still in
development) for assessment of PEW in individuals with CKD
stages 3-5 or AKI

Appetite, food intake, and energy expenditure
Appetite assessment questionnaires

Population-based dietary assessments: food frequency questionnaires

Measuring energy expenditure by indirect or direct calorimetry

Body mass and composition
Weight-based measures: weight-for-height
Total body nitrogen
Total body potassium
Energy-beam-based methods: DEXA, NIR, BIA, and Vector
Bioimpedance Analysis
Underwater weighing and air displacement weighing
14 kDa fragment of actomyosin
Microarrays
Muscle fiber size
Relative proportions of muscle fiber types
Muscle alkaline soluble protein
CT and/or MRI of muscle mass

Laboratory markers
Serum biochemistry: transferrin, urea, triglyceride, bicarbonate
Hormones: leptin, ghrelin, growth hormones
Inflammatory markers: CRP, IL-6, TNF-z, IL-1, SAA
Peripheral blood cell count: lymphocoyte count or percentage

Nutritional scoring systems
SGA and its modifications, including DMS***" and CANUSA version®®
Mis*?
Other scoring tools: Wolfson et al,®® Merkus et al.®'




Biochemical markers

s Serum albumin concentration =40g/| for hemodialysis patients, or <38 g/1 for
peritoneal dialysis patients and patients with nondialysis-dependent CKD*

s Serum prealbumin concentration <300mg/| (for maintenance dialysis
patients )+

= Serum transferrin concentration <1.85 pmol/| (or total iron-binding capacity
<2.46pumol/1)

» Serum levels of total cholesterol =2.59 mmaol /1

. Body mass
Al menys 3 de les 4 categories . BMI <23kg/ms

(amb un minim d’un item de cada categoria) » Unintentional loss of dry weight over time: 5% over 3 months or 10% over

) o . & months
Per al diagnostic de PEW . Total body fat percentage <10%!

Muscle mass

s Sarcopenia: reduced lean body mass =5% over 3 months or =10% over
& months

» Heduced mid-arm muscle circumference (<10 percentile)t

» Low serum creatinine concentration {adjusted for renal status), or low
calculated creatinine appearance®

Dietary intake (unintentionally low)**

s Dietary protein intake <1.0g/ kg per day for dialysis patients, or =0.5g/kg per
day for patients with nondialysis-dependent CKD

s Dietary enengy intalke <25 kcal/kg per day for at least 2 months
s Relative anorexia: Subjectively reported poor appetite
Mutritional scoring systems

o Malnutrition=inflammation score =5

s Subjective global assessment and its modifications (Dialysis Malnutrition
Score*® and Canada—-USA Study*#=) in the malnourished range

s Other scoring tools in the malnourished ranget9*-1s



Comparativa

Prevaléncia de PEW en diferents paisos:




Marcadors nutricionals (de PEW)

1. Apetito (gana), simptomes Gl 3. Nivells de lipids
o Colesterol
> LDL

2. Reserva de proteines corporals

o Marcadors de generacid de nitrogen 4. Inflamacio

o Albumina © PCR,IL-6

o Transferrina

o Creatinina i muscul ..
5. Mesures antropometriques

o |IMC, canvis en el pes



Gana/Anorexia
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- Organs implicats en la ingesta

G a n a/A ﬂ O reX| a - Factors psicosocials

IMFLAMACION Y CREATININA EN HD
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Chen et al. Am J Kidney Dis. 2006 May;47(5):815-22 Hospital Fundacion Sanitaria Mollet. Mollet del Vallés.



Simptomes G|

_ |
Gl symptoms decreased food intake ﬁ
Changed diet in attempt to control symptoms Fk

T T—— —k
Use of oral nutritional supplements H mPD (n=122)

mHD(n=172)

10 20 30 40 50 60

Salamon et al. ] Ren Nutr. 2012 May 26.
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Depressio

Serum IL-6, albumin and comorbidities are closely correlated with
symptoms of depression in patients on maintenance haemodialysis

Kuo-Chin Hung'*, Chia-Chao Wu™", Hsiao-Shuang Chen', Wen-Ya Ma', Chin-Feng Tseng',
Lai-King Yang!, Hsiang-Li Hsieh® and Kuo-Cheng Lu'

Nephrol Dial Transplant. 2011 Feb;26(2):658-64.



Ingesta proteica: NnPNA

Shinaberger et al, Am J Kidney Dis 2008; 48:37-49
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Baseline serum albumin concentration and survival in patients on hemodialysis

Albumina

105 [ unadjusted HR
n Case-mix-adjusted HR

94
Table 4. Independent predictors of all-cause death within the two J 822
years after HD initiation in the multivariate Cox regression model 8 ‘ IEE—‘
Predictors of all-cause death  Hazard = 95% CI p value 7
ratio for HR
< 6 11.42

BMI (ref. 20-25) <0.001* g 5.16

<20 1.40 101-1.94  0.043 s 5 "‘ [toss ]

25-30 0.82 0.66-1.02 0.078 pt

230 0.58 043-077  <0.001 T 44 toss| S8
Karnofsky score (ref. >70-100) <0.001* 4 - 276

>50-70 1.88 150-237  <0.001 o4 ] :

0-50 262 2.01-342  <0.001 2
Age comorbidity Charlson score (ref. =4) <0,001* '

5-=6 259 1.60-4.18  <0.001 1+

7-<8 3.97 245644  <0.001 | III

=9 4.04 245-6.67  <0.001 o- !
Interdialy§is \:\reight gain, kg 36-38 34— 36 39.34 30-32 <30

{quantitative) 1.44 1.28-1.61  <0.001 Serum albumin concentration (g/1)
Vascular access, catheter 1.20 1.05-1.61 0.016
Dialysis time =3.0 h/session ~ 0.77 0.63-0.94 0.009
Albumin <3.5 g/dl 277 2.25-340 <0.001 ’ ;
Creatinine, mg?dl (ref, >8.7) 0.044% Data obtained from Kalantar-Zadeh K. ef af. Mephro! Dial Transplant 20, 18801888 (2005)

<4.9 1.50 1.07-2.12 0.020

49-59 1.31 0.94-1.83 0.116

6.0-7.0 1.01 0.71-1.44 0.944

7.1-8.7 1.28 0.91-1.79 0.159
iPTH, pg/ml (ref. 150-300) <0001

<150 0.70 0.53-0.91 0.009

=300 0.63 0.51-0.78  <0.001
(ref. not treated)

4,000 0.87 0.63-1.20 0.391 ; .

4,000-8,000 1.22 0.93-1.50 0.144 Cuevas et al. Cardiovascular Morbldlty and

8,000-16,000 1.23 0.88-1.72 0228 Mortality in Hemodialysis Patients. ANSWER

>16,000 1.80 1.02-3.20 0.044 study. Blood Pur. 2011




Colesterol

—&8— UNADJUSTED
—O— CASE-MIX
——— MICS J Am Soc Nephrol. 2007 Jan;18(1):293-303

HAZARD RATIO
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CV mortality associated with baseline cholesterol level in 15,852 patients receiving maintenance hemodialysis.



Capacidad total de fijacion de hierro o transferrina

TIBC and Mortality in 807 Hemodialysis Patients

TIBC in three SGA

o Categories in 65 HD Patients
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Creatinina i muscul

2.4 &
5 O  Unadjusted

b | —@— Case-Mix
:.g 16 - : A Case-Mix & MICS
4 A ;
© |
T 1.2 - i
= ‘
E Large Muscle
T 08 - | Mass
% Small Muscle
@ 06 - Mass
= ; Moderate
g ; Muscle Mass
< 044
avite, b 5 <0 6-<B s A0 A0 - A2 12. _ AL >zAA

Kalantar-Zadeh ... Anker, " i
Mayo Clinic Proceedings 2010 Adjusted Serum Creatinine (mg/dL)



Index de massa corporal

Original Paper
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Perdua de pes

4 1 —+—Young (<65 years)
—a—Old (=85 years)
—#— All patients
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Procés de valoracio de 'estat nutricional




Valoracio global subjectiva

1. Historia Severo Leve a Moderado Normal 2. Examen Fisico
Severo Leve a Moderado Normal

Durante los ultimos 6 meses
_____ =< 5% cambio de peso (o aumento)
____5a 10% pérdida de peso

__ >10% pérdida de peso

peso estable 1. Pérdida de la grasa subcutanea 1 2 3 4 5 6 ¥

2. Atrofia muscular
Total: consumo habitual 1 2 3 - 5 6 7
habitual y dismi =gn . -
e oAl N 3. Clasificacion VGS Total
uracion: Semanas
Tipo de cambio: sdlidos sub Gptimos ingesta liquida completa ; :
liquidos hipocaldricos incapaz de descansar A.1. Normal o bien nutridos
Clasificacion de 6 a 7 en la mayoria de categorias o mejora significativa y sostenida

R
______ ninguno 1 2 3 4 & 6 ¥ 3 a b de clasificacion que se muestra en la mayoria de las categorias

anorexia
__ nauseas C. Severa malnutricion
_____ vomito -1-2 calificacion en la mayoria de las categorias

diarrea

Duracion: semanas




(A} Factores relacionaclos con la historia clinica del paciente
1 - Cambio en el peso neto tras didlisis (cambio total en los dlitimos 3 a 6 meses)

0 1 2 3

Mingun descenso en el peso neto Pérdida de peso minima Perdida de peso mayor
o pérdida de peso < 0,5 kg (=05 kg pero < 1 kg) de 1 kg pero menor que & 5%

Kaplan-ier proportion of surviving after 5 years of observation according to the quartiles of

I\/I ‘ S baseline MIS in 809 HD patients (Oct 2001 — Jan 2007)

Pérdida de peso = 5%

jon surviving

0,1,2
3&4
5,6,7

8 and above

Proport

24 36

Cohort months

Albimina = 4 gdl | Albmina=35a3,9g/d | Albimina=3a34gd | Albtimina < 3 grdl
10 - TIBC =érica (capacidad total de fijacidn del hierro)®
0 1 | 2 | 3
TIEC = 250 mg/dl TIBC = 200 a 249 mg/dl | TIBC = 150 a 188 mg/dl | TIBC < 150 mg/dl
Score total = sumatoria de los 10 componentes de arriba




Validacions

-VG@S

> Validada en MRC predialisi, HD i PD
° Prediu mortalitat

- MIS

> Validada en HD
> Prediu mortalitat



Utility of the “Surprise” Question to Identify Dialysis
Patients with High Mortality
Alvin H. Moss,** Jesse Ganjoo,* Sanjay Sharma,* Julie Gansor,* Sharon Senft,*

Barbara Weaner,* Cheryl Dalton,* Karen MacKay,* Beth Pellegrino,* Priya Anantharaman,®
and Rebecca Schmidt*

I(Su rp riSe Qu eStion” Clin | Am Soc Nephrol 3: 1379-1384, 2008.

A Survival by Surprise Question Response B Survival by Comorbidity Score
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o P= 0,005 P= 0.006
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Modificar estudi

Wostra Edita Suprimeix

Data estudi
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Data de realizacid

Enguesta nutricid

Histaria Clinica (1) Histaria Clinica (2] Examen fisic (vG5)

Pes (3,5 $ kg Talla 166

Pérdua de pes sec en els darrers 8 mesos
3 s kg 4.7

Ingesta alimentaria

® Salida, sense canvis en el patrd dietetic
(O Salida subaptima
(O Ligquida o completa moderadament disminuida

(O Liguida hipocaldrica o deju

Pacients Adrmin pacients
Resultat
[ Cormplet
Suplernents, Laboratori
s cm IL.LM.C 23
3 | %

Simptomes gastrointestinals

O T gana, sense simptomes
® Simptomes lleus, nausees ocasionals, poca gana

O “amits acasionals o simptomes Gl moderats

(O Diarrees o vamits freqiients o anoréxia severa

Admin usuaris

1

-~
-

Perfil

kg

Surt

4%




Moltes gracies per |'atencio

SR

Grup de Nutricic] |_en Malaltia Renal )
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