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Renal Nutrition Focus:
Practical IDPN Solutions for

Real-World Dialysis Patients
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The pathological factors producing PEW state in CKD Protein-eneray wasting

Volume overload Free radicals | Comorbidities | Dialysis inflammation |
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Decrease nutrient intake
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fitheou Tuftheneiilévhng Counselling uagnssiuliiiithesudseymnu

Hypercatabolism
More inflammation

Malnutrition
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Guidelines
Recommendation Level/Grade

KDOQI 2020 CKD5D with PEW, of IDPN to imp!

nutritional status if oral and enteral intake do not achleve the target
SPENT 2020 Malnourished HD patients, suggestion of IDPN if oral and enteral 2C

intake do not achieve the target
ASPEN 2010 IDPN should not be used as a nutritional supplement in ©

malnourished hemodialysis patients

(Limited by need complete entire nutrient infusion)
ESPEN 2009 In patients exhibiting severe PEW, with spontaneous intakes more (@

than 20 keal/day: dietary counseling and ONS should be

prescribed; IDPN is indicated in patients unable to comply

with ONS
KDOQI; Kidney Diseases Outcome Quality Initiative, SPENT; Society of Parenteral and Enteral Nutrition of Thailand, ASPEN;
American Society of parenteral and Enteral Nutrition, ESPEN; European Society of Parenteral and Enteral Nutrition,
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Ifae lidonan Snvanunsafiarisliinaniduiuesnunldlusewing
finondensersediafion udetndlsiimy dediiaves IDPN fe Hog
ssoznaniilildifios 4 Hluavidu dufu nsdiifiaefesnmamden
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Lazarus’s Recommended Criteria for IDPN

1) Pre-dialysis serum albumin < 34 ¢/dL for 3-month
2) Pre-dialysis serum creatinine < 8.0 mg/dL for 3-month
3) Weight loss greater than 10% of ideal body weight or 20% of
usual body weight (no time constraints)
4) Clinical examination compatible with moderate to severe malnutrition
5) Dietary history Jintake = Protein 0.8 g/kg , Calories 25 kcal’kg
6) Subjective global assessment (SGA): “C” rating (severe malnutrition)

Any three of the above with:

1) Failed attempts at increased dietary and oral supple- mental therapy
2) Refusal to undergo enteral tube feeding
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sULUUYed IDPN Usgnausie 1) Compounded PN Felsamenua
anunsafieruiugmsls usilidesAnsumsndndisodinan Jagtuisden
Tdudin 2) Commercial PN Tnauvadu 2 guuuu fie All-in one uax
Separate bags @ N3k Amino acids $auifu Glucose w3ewfin Lipids
38 IeN15U3MsEIaNIalymIe Venous line wagly Post dilution
Tnawfuidihedesiuseniuemnslildndenuegaiissme %5913
fosfimsliansTulawnsn 3o Glucose $amde atasiuliliflusiiui
Tlugnamenaefundsnuluiomn  osmnesnliihelisulusiu
waefindaifonufausetu wetu msilidiades Protein sparing effect e
TnguugthligtheSuussmuenslulewsn 130-150 ¢/day Taiuiy Amino
acids filsluazgnaaenaedundarusldvun fuasflildinduuie
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oonluiivisniin Essential uay Non-essential amino acid fiwifu d1Ejthe
%‘uﬂi“wwua'lm{l,éﬂ,ajt,ﬁmwaﬁalﬂﬁmﬂﬁ IDPN 2¢Bavilsin1oe Protein-

78 Online hemodiafiltration vilviin sgayide Amino acids

energy wasting weias AsfidndysionnAe wiiaves Amino acids Mlviadg
gnsiivngauuawil Essential amino acids wmmuamumﬂ’ssﬂmlmsasd
Wy A5l Arginine, Histidine, Tyrosine i8¢ Serine

9ndegansdine Cohort Study” Tugthevenidensheiedodlaiiien
WU M3 Intradialytic Amino Acids Supplement %aevinli SGA score
AU svu Albumin ludeaiuainniu  lunmsdnwwia RCT wuu
Multicenter Tutssimmieessil’ wWisuilounguillsl IDPN wag non-DPN
WiFAAALAsEAU Transthyretin %30 Prealbumin wu31n15l IDPN
anuasaliuseeiu Transthyretin 16

wasnUssdulnvunnisvestasmudunounds v Dietary
counselling uazl ONS udrlifituduneusounmsiansannisti
IDPN iianzan dsluvauedi IDPN §3pasvi1 Dietary counselling wae
15 ONS sasheesiaiiios aufthedwinifiusntu MIS score anag
sz Albumin ludesmiuty egslsfinnn sl IDPN §ide
M35 3 " wu onawulymn Hypoglycemia e Hyperglycemia Sassne
TugftheunesefiGaly IDPN uazli Glucose sy msinisdnmu
seuthaaludennaudtaady drsewing waznduniswenidende
wedlafien vdesianniy Hypertriglyceridemia LLazﬁwﬁjﬂwﬁﬁzymﬁm
Protein-energy wasting ﬁquuﬁﬂ 281au5¥ 3901 Refeeding syndrome

Complications of IDPN

H:

ia can persist if
dex(rose solution is
discontinued apruptly

+ Monitoring of blood glucose post HD

+ Provide 15-30 g of carbohydrate snack 20-30
minutes prior to discontinuing IDPN

+ Adjustment of insulin

I
ypogly

Pre-existing diabetes
Rapid infusion of dextrose

* Routine monitoring of blood glucose

+ Administration of insulin

+ Do not speed up infusion rate of IDPN to
compensate for lost time

Hyperglycemia

« Monitoring of liver enzyme
+ Control blood glucose
« Prescribing appropriate amount of nutrients

Hypertriglyceridemia| Hyperglycemia
Excessive energy intake

Refeeding syndrome | Intracellular shift of electrolytes | «+ Routine monitoring of K, P, Mg

Sabatino A J Nephrol 20, 27:377-363 Dukipali R Am J Kid Dis 2010, 56(2):352- 364
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R ded Criteria for Initiating and Di
Parenteral Nutrition Therapy

Criteria for Discontinuing IDPN

1) Attaining a 3-month rolling average

predialysis serum albumin 23.8 g/dl

2) Attaining a 3-month rolling average serum

creatinine 210 mg/dl

3) Clinical examination of improving nutrition,

including increased dry weight

4) Subjective global assessment (SGA): “A”"

or “B”

5) Increase in oral intake to

Protein intake > 1.0 g/kg

Calorie intake > 30 kcal/kg

Any three of the above or either:

-No improvement after 6 months of IDPN therapy

-Complications or intolerance of IDPN therapy

inuing Intradialytic

Criteria for Initiating IDPN

1) Three-month rolling average predialysis
serum albumin < 3.4 g/dl|

2) Three-month rolling average predialysis
serum creatinine < 8.0 mg/dl

3) Weight loss > 10% of ideal body weight
or 20% of usual body weight

4) Clinical examination compatible with
moderate to severe malnutrition

5) Dietary history of decreased intake
Protein< 0.8 g/kg, Calories< 25 kcal/kg
6) Subjective global assessment (SGA): “C”

Any three of the above with:
-Failed attempts at increased dietary and oral
supplemental therapy

-Refusalito undergo enteral tube feedmg American Journal of Kidney Diseases, Vol 33, No 1 (January), 1999: pp 211-2:

na1lagasufes A3g Protein-energy wasting WHutlymiiddalu
fielsaladoss fhemslésumavssifiunnglnnunnaduszes Tne
mMs¥nEEuaN Dietary counselling, ONS, Enteral tube feeding Way
IDPN @annslof IDPN- masfiansanamansmsnzadlufiisusasse
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fithewe 01y 65 U flsusyddaliu old CVA, DM, Hypertension,
ERSD  weulsmenuiamebenoninde varusulsmeuia Vet
famegaidly JssumsShwisnemsthdanaunuls 91nMsesIRsIsme
flenuniidnwarves Malnutrition, Protein energy wasting  $3ufiu
3 Sarcopenia HaNIRTIAEOANUTEAU Albumin ¢ Useiliu SGA class C,
MIS score = 18, NAF C Bﬁﬂa@’jWﬁﬂW’JSV!WIﬂﬂJUWHﬁﬁ’EULLiﬂ YHI9NA
Dietary counselling wuilallsa  Usziliu Dietary intake Tuusiaztu
Estimated energy intake Useanaw 21-22 kcalkg BW, DPI 0.6-0.7 g/kg
BW/day fUne3188309ds Malnutrition Tasuugtirinnisinuaiiag
nn3eealinissyyindu Malnutrition deu fesia ICD 10 Wy E43
1 Severe malnutrition E44 1w Moderate malnutrition %ﬁL‘flu
Foustlumslimssnuly Tnsaufiundinisld NAF, NT waz BMI
Usgneunsitadeuazaninsaitadeasly 1CD 10 16 (1wl 6)

ICD 10 Diagnosis Criteria
E40 K hiorkor 5 Acute di: — 1ise 324 Atbumin ludealosndn 2.8 nuaa. wam Sty
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Injury—related malnutrition

E41 Marasmus vite Starvation-related
malnutrition
Cachexiavide Chronic diseased-

related malnutrition
E42 Marasmic-Kwashiorkor

E44.1

Triceps skinfold < 3 3.

Mid-arm muscle circumference < 15 .

st Fouriy hiorkor

BMI 17.00 - 18.49 nn/ms..
visa NT: 2

Mild malnutrition (Mild protein—
calorie malnutrition)

E44.0 Moderate malnutrition (Moderate ~ BMI 16.00—16.99 nn./nz.x.
protein—calorie malnutrition) sita NAF: B yita NT: 3
E43 Severe malnutrition (Unspecified BMI < 16 nn./ms.u.

severe protein—calorie malnutrition)  via NAF: Cvite NT: 4
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MUUIMNM TSN WEANTNITURDWSWUEINTY 1Uaedl
Severe malnutrition Wag Spontaneous intakes 16 uadalsiiiieswana
AUz 98Insly ONS LLﬁaéﬂaaﬁﬂajﬁﬁu %30 Compliance Tun1s
Sutsgyiu ONS lid TaRasuIn1ssnwsie IDPN 3 nAuziiues
aneslsalauvisUssmelne” Avuslild 1PN dogflheléfu ONS uén
Lildna  vizehiheufiasmsldaeaumavaene1ms safuiifoud
sl IDPN eehetion 2 Tu 5 4o uenani sxdoshiiiferulumsly
IDPN namfie fnmziiiu arwsidadiasanlsawala Wa Blood flow
Istfoendn 250 wa/undl wazdlansazanefifilusiu guassedlifiusy 3
wild  wiseludiszaulnsndwelsaludenuinnin 400 me/dL ween
Freg1auvunesuvoeyialtveslsaneruianszuangindaasdl
Foustuarderiuldmun (nmdl 7)

(1100 wnoo®)

Pl NT-1000 VA 1000w (1200 wnod®)

0O oooo DDDDDD;

00 0O COD0OO DOoDOOoooéE

oo

Lﬁaﬂimﬁué’ﬂmiwﬁ 1% NAF C 10U Severe malnutrition (E43)
§i Triglyceride 450 mg/dL iy Q’ﬂaaiwﬁﬁ%’aﬂaﬁumﬂﬁ IDPN
aeslsfimu dlouszifiuBes Contraindication wutilsesu Trislyceride
g9 wiliffuseiRuile Fanudfguessesdseianisuiluidesnin
Fat Emulsifier 19 Egg yolk dviu féthouilvaslsianunslignsdd
Tustul oy ensenuiftheynaeesnisuiiomnslaoansly Tugtoe
JeiudiesUssfiundmuinaslésuludusiudae udilosniiszau
asnawelsiludennnnd 400 un/aa. et Slivansiasiiluiu
Tuffthesell uennil Tufihefifinme Fungemia, Metabolic acidosis,
Impaired hemodynamic, DIC lipasaglasulusiumaduibon uag
wdsniillutumsseds Hyperlipidemia, Hypertriglyceridemia, Fever,
Jaundice, Hepatomegaly, Hypoxia, Anemia, Leukopenia, Coagulation
finaundle sauludensdinisiin Fat overload syndrome &lvilasiu
Uanasnnifuly aguudadithenetidimnaniiaysuluiummoenidon
waikuztlgUiesudsemuluiuanemslasianiengy  Essential
fatty acid

vkl dundaeu felesfinnsaniie Carbohydrate Sy
Main energy substrate Iuﬁﬁﬁa Glucose Tae Glucose infusion rate
(@IR) lLimasiAu 4-7 mg/kg/min ‘mﬂéﬂu&lﬁ%’ugmiﬂfi@mﬁmmaL’E’a
1nndn Wy Fatty liver TunsdifildunsSeliunnifuluensd co,
production shlsiiAn €O, Adlusreneld Snusuiuniairauledio
Glucose Wag Glycogen storage ‘Lui"ldﬂ'ltlﬁagjﬂixmm 1,200 kcal
Taglursiifaewenidenseiniedlaifieussesnatiszana 4 dalug
ndutigihebildsussnuemns fudu fiheaveglunne Fasting
T1emeazlindesuain Glycogen Tusnsnie waglduSunas Glucose U
Usganas 66-100 keal/hr Ssmnagiluszana 260-400 kcal/session
by Dextrose IdUssana 76-118 g/session iy Tuffaedi
Wendendeiedadlaisnaisiiazlétu Glucose L%'lajﬁfwmaiuﬁzi’aaﬁlé%
mavenidensenediaiien WevililiAnnme Wasting ves Glycogen
storage WONINY nﬂﬂ%gwmmswgﬂLﬁamﬁ’;aLﬂ%‘aalmﬁamzﬁmstuLﬁa
Glucose Useuad 15-30 g¢/session ‘ﬁuﬁ’uﬂﬂ%’ﬂ’;’mrﬁ’u‘ﬁ)u‘um Glucose
Tu Dialysate whls v3ovnnvin Cool dialysis Tlgaumnil 35.5 esmwaldes
RamnsaflazgapdondsnuldUssinn 286 K fuiu wguaiiadsT
nglaglugawin Dialysis ns@iflik IDPN @e 1. $hwn Glycogen storage
2. yawensgeydewdsnuiiaanansianie ulezlimsfnuiiuenin
nsliiiies Amino acids sghaiieangssnansaiiuiuuzenaslnvunsls
usogelsAniu gﬁ”uﬂaaﬁmiﬁ]xlﬁ%’uwé’muﬁlﬂmwaa'&mﬁaa 25-35
kcalkg/day  fatiu uugiilugieiifinmgymlasuinisasaglésu
Glucose s¢W3afild IDPN dag®

dofivaenisli Glucose gfiu IDPN & Case report 51891u791
#1u1508n Plasma amino acids loss na19f® mmsnﬁaznsséju
1% Amino acids uptake dhnéaiie Fwesunenalnainmsi insutin v
{ian1snsedu Uptake amino acids nlvluwedndnde dwfu snu
wummemsinwhe assusdilienslulensmegivssn 60-125 g Fuld
dmsuiil Alberta aefidnwaizwesnislil Amino acids gifu Glucose uifu
ToswushlildiAy 100 ¢ Feaenndestumuusiimesanaulsalaums
Ussellvie uaz SPENT ileflosfunmsiinnmzssdutmags d1ethe
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Pfuuwny Amsednsasafnnuegiatdes 1 ada Sseduina
g9aglvin133nw1ee Insulin Lﬁamuamzﬁuﬁwma ﬂiﬁﬁﬂﬂuﬂiﬁ%’umi
$hweng Insulin eghdiuuuginlvgihehevnyianme lnglisuusenu
onyinreufiazngansenideameindodlaiionussina 1 $alu
awnsiemsuemnsiiduasivlemsn 1530 ¢ wieUsvanamuul
1 LY

& 3U Amino acid #u Renal specific formula a=iUSanaves
Essential amino acids %8 Non-essential ﬁau%’wﬁ%qmaxﬁizﬁu
nAousin suwuziiinazillil Bioavailability 984 Protein 11nn31
Lavar 50 \esnlupuihluazidadiu Essential amino acids :
Non-essential amino acids #iUszanad 50 : 50 waidmiugUaelsale
48] Essential amino acids : Non-essential anas Tudndudiviiu
ﬂiﬂjﬁlﬁmﬁuu Essential #iogni1 Non-essential azdsnalyiin Protein
breakdown @anu L‘ﬁﬂﬁiﬂﬂmﬂlé’ Essential amino acid mﬂ%u
Snwsnnsil Non-essential amino acids nndn Essential amino acids
pnaanalisEAU BUN gﬁu Wosmnihlvadafundany wuiiesh
Wasadundunile dalu fuasiidulsalaEassniniengns Amino
acids fifin1swiu Essential amino acids L"z’l"llﬂiui"mﬂ'lﬂﬁjﬂ’w
mnn'jﬂqmmmsn,l,uué"u Tagan1z Amino acids e Valine,
Leucine, Isoleucine msgon'ngmﬂjﬁﬂ%‘u dusuUsuned Protein mnu
AUz %aaﬂj'ﬁ' 1-1.2 gm/kg/day ynghednmennlasuin1sguuse
gy 1.2 - 1.4 gm/ke/day Lﬁmmﬂé’ﬂww%’wizmu
laiigananuauuz i

N5l IDPN a3slim1amiy Venous chamber fauiingsnenie
gae dlesanéls IDPN mMaaendennouingimnseagyinligade
Amino acids ¥39a15915Aee penll  WiBuRUAINTDI BRI
ldaasTd IDPN saudugmSesiudn  wiediuUsznauvenion
d2u Blood flow lusswinanswenidensiewrseslaiisumsuinnin
250 mUhr wag Pump flow ¥89 IDPN Usgunad 250-300 mU/hr ER
msTsk IDPN ¢iodldii Pump 1lesannusadudieglu Circuit Aoudnage
gnfBgne Infusion protocol Tnesverinaliszana ¢ 4lus Blood
flow rate 1A 250 mUhr f913an3ul3 IDPN wiin Dextrose iy
Amino acids Uszanad 15-30 wniindsaindizunenidonadaeiaies
lawflon elvigasemsasiinou vty Infusion pump
U$U Flow rate ¥84 IDPN daust 125 Fuldauda 250 Tnelvima Venous
chamber @sluduaiusnuesnisly IDPN aasazliuSunaesmilsiou
wdniuAee WnUTinaudtelsifuasanunsanusie IDPN AWl
wu Balindsazuszana 200 ml Aoy ndsantuiudy 300, 400 %58
700 ml Tudavidaly

nsl Amino acids #fiu Glucose ﬁ%’a;&amiﬁﬂmﬁmmﬁﬁ
IDPN 1Sguiieuseninansiviniuves Glucose fiu Amino acids %38
1% Glucose Aoy udmdmniufreslsh Amino acids wansAnwUT
M5l Amino acids #asanl# Glucose eiqmaiﬁgzyl,ﬁa Amino acids
Jounin wnegrelsiniy n1sld amino acids °‘Lu°z°1"ﬂmqmﬁw°uaq
miV\IaﬂLﬁamﬁ’wm%ﬂmLﬁﬂmmﬁ]ﬁﬂﬁ@ﬂ’amﬁmmw hypotension g1
athalsfmu fnsanufivhnisTy Amino acids Tuguuuy continuous
drip saufunsli Glucose 4 #alus Wisuilsuiunistv Glucose
3 3l Wh3dlH Amino acid nansAnewUH Mslikuy Continuous 31
Nutritional status ﬁﬁﬁumﬂﬂﬂﬂuﬂﬁmﬁlﬂu Sequential vinlytaguu
#UN30UULINT drip amino acids (5?\‘1LLG]I{I‘J’JIJNLLiﬂlU%uaﬂ%ﬂﬁNéjﬂﬁw
vasnsrlendendeiededladisaldduiient

miammmzﬁuﬁﬁmammﬁjﬂaﬂixmwmﬁﬁ IDPN anunsaudsgthe
oonidu 2 ngu Wud fhefdulsauvnu wasitheilidlsaumn
dfredulsaummumsiionud TaoBududGudu ssuine uay
vdsnvlenidensnaiededlaiiostssina 6 Sessions dunguiiae
Fldulsmummumsussidfiulszanas 2 — 3 Sessions flfieane
dwsuszeznatlunisli IDPN Ashiegadenidunan 3 e wugn
Usvana 6 Wou namie Ussunmelasunnsit 3 ieu dewnnmsi

I~y
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IDPN SR suduSurhsssrnalendenwiniiu wasdUsydulnwnnsi
6 \ou mnnulaiAtu msfarsameels IDPN Asinsussiiugie
laun Uszidiu SGA, Handgrip, Gait speed Wielsudiudwesnduile
el wazanvheimithesuussmulditiesnd 20 kcalkg/day wie
Suusgmulateras warduusenulusiuladesunng A1saeia1sanng
Teaoaunavasne1ms

dleRansananudninausiang ¢ fina1aun Case study fieniegn
AU adeniasald 7.2% Amino acid 3ufiu Dextrose AnATu
masnwluiduszezinan 12 Weeks wuigUaeian Albumin Wi
Yaminduindy Nutritional status maqﬁﬂasﬁﬁummmw (Al 8)

Prescription [}
NEPHROLOGY

}Case: A 65 years old with DM, BW 50 kg on ¢ Energy requirement
HDx3/wk, urine volume 500 cc/day, EEI 21- =5-10 kcal/kg/day

| 22 kcal/kg/day, DPI 0.6-0.7 g/kg/day , * Protein requirement:
|TG > 400 mg/dl =0.6-0.7 g/kg/day

|

Management: Lipid-free formula IDPN, high |* Estimated New EEI
essential amino acid = 30 kcal/day,

* 50% Dextrose 200 ml (100gx3.4} = 340 kcal | * Estimated total

e 7.2% AA 500 ml (36gx4) = 144 kcal protein intake

* Total volume = 700 cc =1.4 g/kg/day
 Total Calories= 484 kcal = 9.68 kcal/kg

S P]-f gegry protein intake, EEI=Estimated energy intake

‘
NEPHROLOGY
54 58

Dry weight, kg 51

Albumin, g/dI 2.8 3.1 3.8
BUN, mg/dl 32 37 42
Cr, mg/dI 3.2 3.1 3.9
NAF C B B
Mis 18 14 11
unasude IDPN  fianuuasadeuazivssdnsaimlunisinu

Nutritional status Tufthefivenidenseriedaifion uazmssnudos
91 Multidisciplinary team Tunsquagithe linasdiu Nephrologists,
Nutritionists, Pharmacists, Nurse/Hemodialysis nurse AU WA
Alvinsauasnugtheasedlasunis training Tun1sufufanu Protocol
484 IDPN 2g147
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