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Causes of Protein-Energy Mal'hutr.i't' _
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Reduced nutritional intékes 4
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Blood and nitrogen wasting 4
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Altered nutrient metabdlism 4
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complications of PEM in HD p'zltien_
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NUTRITIONAL ASSESSMEN T/
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History and physical examifiatios

Subjective Global Assessment(SGA):
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Laboratory data.
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Laboratory data(cont). .
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Laboratory data(conf2). .
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Body composition®
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Recommandation for nutrlponal

follow-up

Recommandation for nutritional followup |

K/DOQUI, NKF (1)

EBPG, EDTA (2)

Routine
follow-up

* Serum albumin:
monthly (= 40 g/l)

* % of usual
postdialysis BW

* 9% of standard
(NHANES II) BW, every
4 months

* SGA every 6 months

* Dietary interview
and/or diary nPNA,
every 6 months

* Dietary interviews: every 6-12
mo. or every 3 mo in patients > 50
y. or hemodialysis > 5.

* Average postdialysis BW/mo.
and % change

* BMI > 23.0

* nPNA > 1.0 g/kg ideal BW/day

* Serum albumin: 1 mo. after
beginning of hemodialysis and three
monthly thereafter: > 40 g/l

* Serum transthyretin: > 300 mg/I

* Serum cholesterol: > minimal
laboratory threshold value

1-Am J Kidney Dis 2000;35(6 Suppl 2):51-140.

2- Fouque D et al. Nephrol Dial Transplant 2007;22 Suppl 2:ii45-87.
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ESPEN:European Society of Parenteral and Enteral Nutrition

NKF: National Kidney Foundation
EDTA: European Dialysis Transplantation association
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ESPEN [KF EDTA

1.2-14 1.2
Protein intake, g/kg/day > 1.1
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Energy Requirement
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Energy Requirement(cont) .

¢
> og0f
g led (oo ol 1y oy (65 1 oy Yoo @

bl 4 Y oud gLl gy (2 @ gLl uf oo oy Cond Conl g

s
3> @b&%@%/
oS P u.uob |) YN 6))." RW-RT dO-y+ °
S Clyuad g )5 O pan Jido 35905 Jood Cond U b (oot juundSS 5y b 20 Loy 50

| 7yl ool b Ol o g 5 A S S LS



Mineral and Vitamins Requiremg
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Phosphate, mg/d" 800 - 1000*
Potassium, mg/g 2000 - 2500*
Sodium, g/d 1.§-2.5
Fluid, ml 1000 + urine volume

* Individual requirements may differ in acute conditions
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Vitamins

Thiamine (B1): 1.5mg/d
Riboflavine: 1.7 mg/d
Vitamin B6: 10 mg/d

Niacin: 20 mg/d

Biotin: 0.3 mg/d
Panthotenic acid: 1-2 mg/d
Vitamin B 12: 0.006 mg/d
Folic acid: more than 1 mg/d

Vitamin C: 60-100 mg/d



Vitamins(cont)

» Vitamin E: notrecommended

» Vitamin A : avoided

» Vitamin K : 7.5 mg/ w if deficient

» Vitamin D : To target the PTH level as 150 to 300 pg/ml for

patients on dialysis



Case study
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Case study

sl ( HBV) DG Ssholoay gl b 390 5008 335039)3 310)s o 3938 a5 g3l 43 se3 b
2 O
84 * %60 = 50.4 gr  wigigm Or HBV

84-50=34 LBV cpigigy

CigS 0,5 Ve = (wdigign eSSV = E 0 o SO
OPF 9 S Y = i (e B

RPN e V= Cawle S8 anwll S



Case study
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Case study
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Case study
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Nutritional objectlves‘m

Hemodial FC e Few
Nutritional objectives in hemodlaly5|s

Nutritional objectives: 1.2 g protein & 30-35 kcal/kg/d

Mean nutritional intakes in malnourished HD patients:
20-25 kcal/kg/d
0.8-1 g protein/kg/d

v

Required nutritional supplementation:

5-10 kcal et 0.2-0.4 g de protein/kg/d



Nutritional Suppor_t‘_, /

Dietary counselling
Oral supplements
Intradialytic parenteral nutrition
Enteral nutrition

Grade of malnutrition
Spontaneous alimentation
Patient compliance




RCT. Six-month follow-up
Effect of dietician counselling on serum albumin changes

% 60
50]
40’
30]
20

10 |

: Diet (n = 52)

Control (n = 31)

* p<0.001

<2.59d 25-954g >54d
Independent from serum CRP

Leon JB et al. J Ren Nutr 2001



Oral supplement &

Nondiabetic adult MHD
patients with BMI <20
and serum albumin
<4.0 g/dL, RCT:

e Control group:
dietary counselling

e Supplement group:
post-HD oral nutrition,
500 kcal & 15 g protein
for 1 month

S. Albumin g/dl (mean,2sem)

N Supplemented groupj

3.2 — -
Pre- Mid- End-
S. Albumin at different time points over the study*

Sharma M, J Renal Nutr 2003



Overall population of Health care system
IDPN, n=1679 Controls, n=22517
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IDPN initiation

Chertow GM et al. Am J Kidney Dis 1994



ONS vs IDPN

/Oral Nutr. Sugpl.\ 4 IDPN \

500 kcal/day 800-1200 kcal/HD

(standard formulas)

- 5-8 kcal/kg/jour
- 5 -10 kcal/kg/d (glucose+fat emulsions)

&0.4 -06g prot/kgld/ &0.2-0.4 g AA/kg/d /

\4

s

Both ONS and IDPN can only reach the nutritional

objectives when spontaneous intakes are
2> 20 kcal & 0.8 g protein/kg/d




Enteral nutrition &
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*Periodic nutritional screening
SAlb, Weight, BMI,

MIS, DPI, DEI

Nutritional assessment (as indicated)
SPrealb; SGA; Anthropomeirics

!

Continuous preventive measures:
Continuous nutritional counseling

Optimize RRT-Rx and dietary nutrient intake
Manage co-morbidities (Acidosis, DM, Inflammation, CHF, Depression)

|

|

L ] . & &

Indications for nutritional interventions despite preventive measures:
* Poor appetite and/or poor oral intake
* DPI <1.2 (CKD 5D) or <0.7 (CKD 3-4); DEI <30 Kcal/kg/d
Unintentional weight loss — >5% of IBW or EDW over 3 months
SAIB <3.8 g/dL or SPrealb " <28 mg/dL
Worsening nutritional markers over time
SGA in PEW range

A 4

L

Y

Salb >3.8; SPrealb >28;
weight or LBM gain

Start CKD-specific oral nutritional supplementation:
* CKD 3-4: DPI target of >0.8 g/kg/d (+ AA/KA or ONS)
» CKD 5D: DPI target >1.2 g/kg/d (ONS at home or during

dialysis treatment; in-center meals)

.

No improvement or
deterioration

!

1

Maintenance nutritional therapy
goals:

* SAlb >4.0 g/dL
* SPrealb >30 mg/dL

+ DPI >1.2 (CKD-5D) & 0.7 g/kg/d
(CKD 3-4)

Intensified therapy

« Dialysis prescription alterations
* Incrase quantity of oral therapy
* Tube feeding or PEG if indicated
 Parenteral interventions:
* IDPN (esp. if Salb <3.0 g/dL)

—>

Adjunct therapies

* Anabolic hormones
» Androgens, GH

* Appetite stimulants

* Anti-inflammatory interventions
* Omega 3; IL-1ra




Decision algorithm to PEM mafagens®

Dietary intakes and nutritional status evaluation

! L

Moderate undernutrition Severe undernutrition
Spontanecus intakes BMI < 20
= 30 kcal/kg/day Body weight loss > 10% within 6 mo
= 1.1 g protein /kg/day Albumin < 35 g/l

Transthyretin < 300 mg/l

!

Spontanecus intakes
< 20 kcal/kg/d
or
Stress conditions

Spontaneous intakes
> 20 kcal/kg/d

Lack of
compliance
/ =
- h 4 ‘ Enteral Nutrition
Dietary Oral IDPN if EN is not possible:
counselling supplements \ Central venous PN

No Improvement

No Improvement

ESPEN Guidelines on Parenteral Nutrition. Clin Nutr 2009



Efficiency and effectivepess

nutritional support
sadgl ¢l 230 %

WSS iy |y PEM Oloye b Cde digS 2

atlod Byb | Hlow Sl galio jgum!

RULLIFY LS RVY FRUW

SoaS solaiwl polais! gloe b fosao )

e 4l 8 eoliiwl 090 1) SIPILT ples b b (59 5
0339 4 slow (& g

Ay 390 0 il o sl (y30 3 (ST Jolge (g a5 )

ailjgy 3l

L X X X X X X






