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Definition of Malnutrition

Malnutrition 1s a condition resulting from a combination of varying

degree of under or over nutrition and inflammatory activity

Leading

to

-Abnormal body composition

-Diminished function

Speaker: R. Meier Presented at: Nutritional Screening and Assessment12 th. Clinical Nutrition Course, India, October 2013
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NUTRITION MANAGEMENT FOR CKD PATIENTS

Prevent nutrient deficiencies

- Protein- energy wasting

Prevent renal osteodystrophy
- Use of phosphate binders
- low of phosphorus diet
- calcium supplementation

v Control edema and serum electrolytes
- Sodium and potassium restriction

Quantity
- Of

life

1

Provide a palatable

and attractive di7et




SOME OF MORE COMMON NUTRITION
DIAGNOSES IN THE CKD POPULATION

- Inadequate mineral intake

- Excessive mineral intake

- Excessive fluid intake

- Impaired nutrient utilization

- Altered nutrition — related laboratory values
- Food — medication interaction

- Food and nutrition — related Knowledge deficit
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Anthropometry of body composition
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-MAMC : Mid Arm Muscle

( \f' ¢ circumference

-BIA: Bioelectrical Impedance
Analysis

-DEXA : Dual-energy

X-ray Absorptiometry

-MRI : Magnetic Resonance
Imagination 3$uﬁmmiq"lﬁ’

Gdusouns P
‘BIA

-DEXA

-MRI 52fH1a e




MAC : Mid Arm Circumference

Ou O

29.3 cm. 28.5 cm

Standard

Normal (90% standard) >26.3 >25.7
Mild malnutrition (< 90%-60% standard) 26.3-17.6 25.7-17.1

Severe malnutrition (< 60% standard) <17.6 <17.1
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Time Period of Significant % Severe %
Weight Change Weight Loss Weight Loss
1 week 1-2 >2
1 month 5 > 35
3 months 7.5 >7.5
6 months 10 > 10




B 10 Chemical Laboratory

Sodium (Na)
Potassium (K)

Urea nitrogen (BUN)
Creatinine (Cr)
Albumin (Alb) |
Calcium (Ca) Blood
Phosphorus (P)

Intact Parathyroid Hormone (iPTH)

CO2 or HCO3 T .
NPNA (Normalized Protein Nitrogen Appearance)

Wy



Substance Normal values Normal values
For people on dialysis

Sodium 135-145 mEq/L 135-145 mEq/L

Low : Check fluid status - may drinking too much fluid , limit
weight gain and eat fewer salty food.

High : If high fluid gain —eat fewer salty food.

If low fluid gain and is not dehydrate



Substance Normal values Normal values

For people on dialysis
Potassium 3.5-5.5 mEq/L 3.5-5.5 mEq/L
High :

- Avoid food containing high potassium ,limit
potassium < 2000 mg/day

sLnsuanmtoaInaIrn1sninld Potassium luidangs

-Gastrointestinal bleeding

-trauma

-medication

-Hemolysis of red blood cell from blood sampling




Substance

Normal values

Normal values
For people on dialysis

Urea Nitrogen (BUN)

7-23 mg/dL

50-100 mg/dL

Jw waste product a1n protein breakdown
a1 BUN Sudndmlnensenuusanalusinisuusenin

i 8amnanriniswantian

AN UIETUUIENIWE M5 LA e

ANge - anaranedegihesudszniwennisinn ansnentdenldiiieswe £ Wanidemla

ANLEAND




Substance Normal values Normal values

For people on dialysis
Pre-dialysis 0.6-1.5 mg/dL <15 mg/dL
Creatinine

Jw waste product ann muscle breakdown

- AsnNNetegUeRna NLbEkaY nan1sWantianN U ENSNIN

- AEY B1ANNIANY — HN1TEATEAILDINATNLUD AIUUWAITUILLHWAS

WAWLUAI2a9WI7HNA N155UUSLN WA




Substance

Normal values

Normal values
For people on dialysis

Albumin

3.5-5 g/dL
(Bromcresol green)
3-4.5 g/dL
(Bromcresol purple)

3.5-5 g/dL

- Uumdinnizazlngwiniena Anazdayinlmiann dANNT RS AUSRIINTS

LHeT VIEN?I‘H)

- A wnetiUaelasuTusinanngu wazaisusunandosuilasulifisanasae

a1ataswlngUuuu wesnldana @Sy amino acid, Commercial

supplement ,Blenderized diet smuanumaizas
- guheldannsasuainisnie Enteral Route laifisswe azfinsiasaly

d1sansnenasaienaameyinniswanidan (IDPN :

Parenteral Nutrition)

Intradialytic




Substance Normal values Normal values
For people on dialysis

nPNA N/A 0.8-1.4 g/kg/day

-msAwiiiag protein turn over rate lunzfsnieglaiinns catabolism
(aan fever,surgery, or truma)
TduanteuSanalushvngUaesudseniwleln 1 %

High : -May be eating large amounts of protein

-Catabolic

Low : - Low protein intake



mineral

Dietary — protein —l

Waste products ion P Body protein 3 Amino acids
H+ ,Na+ ,K+ ,Phosphate stores Y

T~

Urine

o 22
ARWUAIAIN: Sreedhar Mandayam and William E. Mitch. Requirements for Protein,Calories, and fat in the Predialysis Patient . In Handbook of Nutrition and the kidney , fifth Edition.



PNA : Protein Nitrogen Appearance (g of protein / day)

Nitrogen excreted

______________________ |

X

6.25

!

Nlg
Whlsau 6.25 ¢

(Urine Urea nitrogen [g/day] t 0.031 g N/kg/day)

24 hours urine

Estimated N loss

O | RS

-Feces,sweat etc.



nPNA : normalized Protein Nitrogen Appearance

(g'kg/day)

PNA (g/day)
Body weight (kg)

nPNA —
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Substance

Normal values

Normal values
For people on dialysis

CO2

22-25 mEq/L

22-25 mEqg/L




Substance Normal values Normal values
For people on dialysis

Calcium 8.5-10.5 mg/dL 8.5-10.5 mg/dL

-N1w81Calcium Carbonate Z91U% Phosphate binder RRIE : SUUTETNIUHAFIBINIT
~szRunAaLeNNguiwAIUNEYINlHALAR Calcification tnza1atbaleaza199lANI919118 TIND

NADALADARE



Substance Normal values Normal values
For people on dialysis

Phosphorus 2.5-4.8 mg/dL 3-5.5 mg/dL

sunguaninitaainamisivinld Phosphorusluiengs
-aanwen Phosphate binder

-nuen Phosphate binder &a38 :© ldlasuussmunsanainns
~sudszmueinisusinaninfoslilaniwairnisiiveanasagoas

_Waniiam LuLNeINe




Fer-23 11 ‘ WVHATSAU phosphate 119 b5 x
ptH 1T .
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¢ @
-0

‘ hyperphosphatemia
Y

Ins3ws ifigssiguns. Abnormal Bone and Metabolism in Hemodialysis Patients 1% Essential in hemodialysis.u..iing uawus taa5%a Wuaaiazu 91m AW ASIT 1 W.8. 2554
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C LINICAL SIGN

8198191571 HILABILAWATN

U1b]

TUsain Easily pluckable hair
Flag sign hair
Edema

TaSunasswlnNegsne | §9LnaLRH®aINN

loasiulafanstausad Juilanveusiom tricep bicep

NATHLHBLANGY CHMLEN
WAnnszanlruarsngmiat,

Wnnszanalasedmian
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Anthropometry of body composition

< A o 1 oy Y . 1
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USIIUNTILNA Subcutaneous fat (1)

\_(‘SS \‘\, biceps relaxed
AN ‘ \

Triceps

contracted,




nsasaaludulafiawdauZian bicep



31N Subcutaneous fat (2)

nd

U517

Eye Pad ladwlsinn



USLIUNTILNA Muscle wasting(1)

Winged
Scapula

NNNNNN

i B

Clavicle n3zan Mila131

N3eANELUN






USLIUNAILNA Muscle wasting(2)

inter OSSCOUuUS muSCle Medscape® www.medscape.com

interosseous muscle wasting



USLaaunadabnm Muscle wasting(3)

I3
[ |
I
I .
[/ \ = Quqqrmeps
A k muscle
i K nénitonthun

{;Jl .}L‘S 2 Healthwise, Incorporated
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B: Bio Chemical Laboratory

C: Clinical Sign > INTEPIEE Assment Tool
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: SUBJECTIVE GLOBAL ASSESSMENT
mMsUsziuan1g 1asu1ns lagsiu

D: Dietary y
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Subjective Global Assessment Rating Form

U0 - ana : HN : Yundsziu
(n) UszTRvaihe : Severe| Mid- |Normal
Moderate
madasuulasanaiminga RATING
179 6 \Rau dn2&em |[1(2(3|4|5|6 7
O asii viseanas <%emas 5| Lﬁufﬁu
O anas $esaz 5-10 O A
(] amas >Fazaz 10 O anas
fprazuanimin (uu) Nuasuuilas =
UL, WA (6 1AaUNaL) - uy, 11331TUx 100 / Uy, Wil (6 1AaUNaL)
e msiiudssmu RATING
Tneisau 112(3|4|5|6]7
O sudsevuldung ieawe
O sudsenulfanas Lilieawa
dam
nsulasuulay (Reuduniaeu)
O ewnstnd wisudsznulsanas
O sulsgnulfusamnsvan
O awnsivan Tndanuliieana
O sudsemulimesls anaims
NI NTZLLUNNAUBINT . RATING
47491787 AN 112|3|4|5|6]|7
O feawns
O pauld
O andsu
O dhevan
<2 dlawi, | luiiae,
>2 filaw | 1-2 adydila,
3-4 ATy/&UA M,
NN

ﬂ?qymmsn’lumiﬁqﬁ@’fmﬂi:ﬁﬁu RATING
nedasiuniizlnauinig
1N 6 \Aau 128 | 1(2|3(4|5(67
O aan O Lﬁmfngu
O anaahunan O A
O Tafraviseusudndes | anas
sa/maziinusan wazfendasiunnzlnauinis RATING
Tanvmusan 112(3[4(5|6]7
ANMZANLTIL
HARBANARINITANTEIMNT UWAZANUATER
O Lisina |0 Entles- O fnauan
Uunans

(1) NFRIIATNNE Severe| Mid- |[Normal

- 5 Moderate
UEnaulufilFdrhmi tanaiute uazamsLaw RATING
unaulasulAduiiavee 18mn, triceps, vtinen | 112 134|567

O und | 0O asasthunans | O anasenn
rananutianausy, “lvrgm%‘ﬂ, axiin, dlpga,

NN, Tl FeniNtige
O und |0 ansethunans | O asasnn
aNNFLILNLIAEMasTLAZINALNNIg

O iy | O uoudnties

L] wamann

(™ agUnmaannmzlnguInig :

OVERALL RATING

O A Tnaunisun \
(Rating 6-7 (Hudmlng visaarunua1AL)

-Normal: lifianms visatiuweins {uaiipsn <2 &lan
-Mild to Moderate: LU98IN"g qn"fu <2 #lam

-Severe: innanNg ViU >2 dlawm

O B. nmazynlnsunnisdusiu-tunans
(Rating 3-5 @ulwn)

O c. nw:v;w‘[nmmmeﬁ’uquuea
(Rating 1-2 dulug))




Modified Subjective Global Assessment -
Dialysis Malnutrition Score

%@~aqa:

HN

(A) ﬂ?:’aﬁmmﬁﬂfm :
1. nsuwlasuudasvasimiin duaie 6 ImauntuL) ¢

: Junisziaiu

5. 13ANNLGIY

1 2 3 4 5
Tl Uminanas | Umtinanad | Umilnanas | dmiinanad
waguulas | <5% 5-10% 10- 15% > 16%
aa
2. 1Fuuemsinu
1 2 3 4 5
At nulianas | Auldamas | Auldus | Auunuldle
wWasuwlas | @ntes | unang s 1A
VIONUUWA | WAL
AMNTINAN
3. MNWENNTLULNAAUDMIS
1 2 3 4 5
lugeams | daams 211AEU oewal | Lleawmns
pauld Liae o Latl ¢ 1N
visailannig
Uunang

1 2 3 4 5
WanLanm Wanidgem | wanidem | wWaniaan 1l9Ag7
<11 uag 1-21 | 2-41 vida | >4 1 v3n TUUT

quaw | viselllsasan | ey >75 1 | TlseATu | vianwee
RRITER \antias %198 UL
1= | = 1 9
lunlsasu 1leAgu
1unany
(B) N15M52999N"8E
1. Funnlaiuladuiianilsanas (AAen, triceps, ninan) :
1 2 3 4 5
inm ARNAY ARAILIN
(ldamnas) U unany

2. Megaydenganduily (i, nezanivianir, azifn, dlass, vihan,

o 1 v = 1 =
NN, NANUIURTEUINNUIUD)

4. AnuaungnlunngvinAaimeLszandu (Minendeduatsannng) :

1 2 3 4 5
INNATMe NaTng nNaTme YInNaTmg WNLAEYIN
Uszanfuld | dszaniuls | dszandu | dezaniuls | fatmslula
prupd | Ay | dwnn des | e | daiavie
NIaRUL UNASY el Q’ﬂhﬂ UDURAALAEN

1 2 3 4 5
nA AnaY ANANUN
(Lianag) tunans
ATUUUSINAN 7 B9ALsENaL n O O
= (Wi 36 AZUUY g 5 (n) | 35 @) | 26 (O

48



Malnutrition Inflammation Score (MIS)

T -anNa :

HN :

(A UsziRaaatite

1. m'mJﬂuuﬂmﬂmﬂﬂwﬁ’nuqmé’emiwﬂntaaﬂ
Quae 3-6 WRaunkLL) :

Junszaiu

(B) N13M9I359Ne (ML SCA criteri):
6. Bunluuladutiovivanas (AAmn, triceps, vithen) :

0 1 2 3
lugaeumlas | dwilnanas | dwitnasss | dwmitinanad
vzt miinanas \anties NN 1 NN > 5%

<0.5 nn. (0.5-1 nn.) WA < 5%
2. YsunuaImsnnu
0 1 2 3
Aupwnslan | Auawnslaan | Auewnslaan | AulAumemns
AuUNA awanuae astunany MaLieeIn
qunsiulaus | auneldlfnu
2MN9IVAL 23
3. 8NN TTULNIUAUIMNS
0 1 2 3
litianns | Semaidntes | Tennsthunan| eamnsunn
ANLatNNe s | eawng vIaNREU | visannewvad
Unf wianauld Tuafaasm | an@eudion g
Huaiinsm
4. amuansnlunsinnainsszanty. (ineatesiunzinanng)
0 1 i 3
vmaieslagiy | vindadmsla | viofadesiugiu | vinadnsia
Unfvidemu agn a1unn tatiunvisa,
uuensa vise | Asvendegage | WlR dudag
| Fanwilesde | au Tviend) | vieusuRAaifes
5. srazianvinnisenidenmeinieslmfieuuazisannusy
0 1 2 3
Waniaen Waniden | veniden >4 1 | flsadiudausa
<11 uaz 1-41 vide | vEelllsasa, | vanuagn
qunmudeusy | Tlsasudnties |thunane (s (92U
luiilspgau (luil Mmccn | Mmcc* 1 1sp) |MCC* >2 T5m)

0 1 2 3
Und (luamae) | anaudntes | anasthunans ANALN
7. negapdeinanauyie (ulu, nszgniviani, azin, dlas,
v, Y, nauiliessnIwiale) :

0 1 2 3
Und (llamay) | amaadnties | apathunant | amauin
(C) futiuaang :
8. AUtiuname : BMI = Wt (kg)/Ht 2 (m)

0 1 2 3

BMI >20 BMI 18-19.99 | BMI 16-17.99 BMI <16

(D) N3AsIINIMIBLHITRNS
9. srAvueayiuluGen (nFu/ma.) :

0 1 2 3
>4.0 3.5-3.9 3.0-34 <3.0
10. 5261 fotal iron binding capacity (TBC, LAN./ARYP :
0 1 2 3
> 250 200 - 249 150- 199 <150
AZULUERAN 10 a9Alsnay = ] ] ]
............... (MU 30 ATULUU) 1.2 A |3-5B)| 26 (C

* MCC (Major Comorbid Conditions) 1AUn CHF class Il or IV, full
blown AIDS, severe CAD, moderate to severe COPD, major
neurologic sequelae, lLlay metastatic malignancies v3a s/p recent
chemotherapy.

P analdiszdu transferrin (un./ma.) unu lasldan
(1). 140-170 (2). waz < 140 (3)

: >200 (0), 170-200



Keep in mind (1)
-A review of serial lab data 1s recommended. The direction
speed of change are more important than a static value.

-Assay method vary greatly. Use reference values established by

Y our laboratory.



Keep in mind (2)

-An 1important in nutrition parameters does not always confer
Clinical benefit. Improved clinical outcome remains the ultimate

Goal.

-Treat the patient, not be the lab value. Abnormal lab reports that
Are unexpected or inconsistent with the clinical picture should

be repeated before treatment.

Cheryl Thompson. Laboratory assessment in “ADA Pocket Guide to Nutrition Assessment” p.64.
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