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Parenteral beslenme / Total parenteral beslenme

» Destekleyici / Yasam icin gereken tum gereksinimleri saglayan

» Sagkalim icin gerekli olan sivi, elektrolit, mineral, enerji ve
protein gereksinimlerinin enteral yoldan alimin1 tumuyle
engelleyen durumlarda:

TAM NUTRISYONEL DESTEK OLMAKSIZIN
DAYANMA SURESI

Yas ’na bagli ' Kiicik preterm bebekler ( ~ 1 kg) = 4 giin

Bazal .beslenme durumu olarak Term bebekler = 12 gune kadar
Intestinal kayiplar Adolesanlar = 3 hafta

Susan Hill. Parenteral nutrition in infants & children. 2016



RISKLI DURUMLAR / OLASI ENDIKASYONLAR

Gestasyon yasi < 32 h
VLBW < 1500 g

<35 h + IUBG
Gl anomali varlig

MEDIKAL CERRAHI
Prematurite » Gastrosizis
» Kronik diare » Volvulus / malrotasyon
» inflamatuar bagirsak hastaliklar » Konjenital diafragmatik herni
» Nekrotizan enterokolit » intestinal atrezi
» Psodoobstruksiyon » Perfore nekrotizan enterokolit
» Mikrovillus inklizyon hastaligi » Omfalosel
» Pankreatit
» Yaniklar
>

Radyoterapi / kemoterapi

Sharon C, Gura K.M., Duggan C.P. Parenteral nutrition in children. In: Clinical man




INTESTINAL YETMEZLIK /KISA BARSAK
SENDROMU

» Islevsel barsak kitlesinin besin
sindirimi ve emilimini
saglayabilecek minimal
miktarin altina dusmesi

» Uzun sureli parenteral
beslenme destegi gereken
eriskinlerin % 80’i

» Uzun sureli parenteral
beslenme destegi gereken

cocuklarin % 50’si




Terminal ileum ve kolonun korunmus olup
olmamasina gore sagkalim

Messing ve ark. Gastroentey
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Years following bowel resection

Adolesan-eriskinde kalan intestinal artigin

uzunluguna gore sagkalim
Messing ve ark. Gastroente




—_
X
~
>
=
Q
©
o]
O
L -
Q
©
=
&
=)
n

—d
e

@esenteric infraction )

oLy bRl

3 4 5 6 7
Years after bowel resection

Primer sindirim
sistemi sorunu
nedeniyle TPN alan
cocuklarda
sagkalim:

2. Yilda % 97
5. Yilda % 89
10. Yilda % 81




Parenteral besleme: CHO, protein ve yag
kaynaklarinin dogrudan dolasima verilmesi

» 1656 Sir Christopher Wren: kopeklerde dogrudan dolasima
besin vererek besleme girisimi

» 1937 eriskin insanlarda kazein hidrolizatinin IV uygulanmasi
» 1940 L-aminoasit cozeltilerinin cocuklara uygulanmasi

» 1960 Parenteral beslenme cozeltilerinin rutin uygulamaya
girmesi

» 1967 Uzun sureli Ev Parenteral Beslenmesi (=EPB) (Home
Parenteral Nutrition, Stanley Dudrick)




TANIMLAR / ENDIKASYONLAR

UZUN SURELI EVDE PARENTERAL
PARENTERAL BESLENME
BESLENME
» Hastanede PB almakta
Parenteral olan
beslenme » 2 aydan uzun sure PB
> 27 giin alacagi ongorulen

» stabil hasta




Parenteral beslenme digerleri gib
sadece recete edilen bir ilag m ?

» Parenteral beslenme yonetimine katkis1 beklenen
tim Uyelerin yer aldigt BESLENME DESTEK EKIBI

« Biyokimya uzmani
« Konusma terapisti
« Mikrobiyoloji uzman




PARENTERAL BESLENME: BASLANGIC

1. Guvenli santral venoz yol

2. Boy ve tartiya gore, enerji-protein, idame sivi ve
elektrolit gereksinimleri

3. Artmis intestinal kayiplardan dogan ek gereksinimler
4. PB recetesi

5. PB infuzyonu icin gerekli malzemeler (infuzyon pompasi,
santral katetere baglanacak infiizyon seti, PB torbasi)

6. Hesaplanan PB gereksinimlerine asamali olarak 4-6 gunde
ulasacak sekilde % 60’dan baslanip arttirma

7. 1lk 1 hafta giinlik- giinde 2 kez tart1 & serum elektrolit
duzeyleri




Uzun sureli, Ev

Adim adim parenteral beslenme 1 parenteral beslenmes
1ICIN damartiarin
VenOZ yOl korunmasi icin

mutlaka radyolojik
kontrol altinda
» Santral venoz damar yolu zorunlu (% 12.5 Uzerindeki glikoz
konsantrasyonlarinin, 600-900 mOsmol/l uzerindeki ozmolaritelerin
tolere edilebilmesi icin):

Santral venoz kateter (CVC): Subclavian ya da inte
jugu

Periferden yerlestirilen ucu santral konumlu kateter
Superior

Subkutan yerlestirilen port: Sadece kisa sureli TR




Adim adim parenteral beslenme: 2
Beslenme bilesenleri

» Steril bilesenlerin glivenle dogrudan damar yoluna verilebilecek bir karisim
seklinde hazirlanmasi: Aminoasit + karbonhidrat + lipid + vitamin + mineral

% 30 Enerji
l Max 3-3.6 g/kg/gun

Enerjinin
% 1-2’si

TUM
YASLAR
Siklikla dextrose

Soya yagi (EFA, a linolenik asit, linoleik asit)
Zeytin yagi

Balik yagi

Hindistan cevizi yagi

YENIDOGAN
Anne sutu
proteini

yumurta
proteini

Yapay olarak olusturulmus lipid




Parenteral beslenme: Protein kaynaklari

Amino acid solutions

Total AA  Ess AA  Cysteine  Tyrosine  Taurine Theoret.

Brand name Manufacturer (g/h in %' (g/l)2 (g/h) (g/h Osmolality/Osmolarity pH

Aminopid 10% Fresenius Kabi/ 100 42 0.5° 1.17 0.3 790 mosmol/l 6.1
in Germany: Baxter
Aminoplasmal B. Braun 100 42 wk 0.4 — 864 mosmol/l 5.7-6.3
B. Braun 10%*

Aminoven infant 10%  Fresenius Kabi 100 51 0.5° 4.2° 0.4 885 mosmol/l 5.5-6.0
Pidamin Fresenius Kabi 74 38 1.1 2.65° 0.75 590 mosmol/l 5.0-6.0
Primene 10% Baxter 100 47.6 1.89 0.45 0.6 780 mosmol/l 5.5
Vamin 9 Glucose® Fresenius Kabi 70 41 1.4° 0.5 — 1350 mosmol/kg H,O 52
Vaminolact Fresenius Kabi 65 44 1.0 0.5 0.3 510 mosmol/kg H,O 5.2

'Included: 8 ess. AA.

2As Cysteine/Cystine.

*Included as 0.7 g ac-cys.

“Included as 1.5 g ac-cys.

’Included as 5.2 g ac-tyr.

®Included as 3.26 g ac-tyr.

"Included as 1.3 g ac-tyr.

8Contains glucose: 100 g/L.

°As Cysteine/Cystine; included as cysteine-HCI.

*For children older than 2 years. Also available in 5% with electrolytes, 10% with electrolytes, 16%.
**200 mg acetyl-cysteine as excipient.

For dosage mode of administration recommendation, please refer to the package insert.

ESPGHAN and ESPEN Guidelines Paediatric Parenteral Nutrition JPGN 2005; 41 (suppl 2):85-87




Parenteral beslenme: Lipid kaynaklar

Lipid emulsions

TG Soybean oil Olive oil MCT
Composition Manufacturer (g/L) (g/h (g (g/L)
20% emulsions
ClinOleic 20% 80% Olive 0il/20% soybean oil Baxter 200 40 160
Intralipid 20% Soybean oil emulsion Fresenius Kabi# 200 200 —
Ivelip 20% Soybean oil emulsion Baxter 200 200 —
Lipofundin MCT/LCT 20% 50% Soybean/50% coconut B. Braun 200 100 — 100
(MCT) oil
Lipofundin N 20% Soybean oil emulsion B. Braun 200 200 —
Lipovenoes 20% Soybean oil emulsion Fresenius Kabi 200 200 —
10% emulsions
Intralipid 10% Soybean oil emulsion Fresenius Kabi# 100 100 —
Lipofundin MCT/LCT 10% 50% Soybean/50% coconut B. Braun 100 50 50
(MCT) oil
Lipofundin N 10% Soybean oil emulsion B. Braun 100 100
Lipovenoes 10% PLR* Soybean oil emulsion Fresenius Kabi 100 100 —

ESPGHAN and ESPEN Guidelines Paediatric Parenteral Nutrition JPGN 2005; 41 (suppl 2):85-87

Table 1 Triglyceride oil composition of commercially available parenteral lipid emulsions containing fish oil

Medium chain triglyceride oll

Product (manufacturer) Fish oil (%) Soybean oil (%) (from coconut) (%) Olive oil (%)
Omegaven (Fresenius Kabi) 100 - - -
SMOF Lipid (Fresenius Kabi) 15 30 30 25
Lipoplus (B. Braun) 10 40 50 -

Koletzko B, Goulet O. Current Opinion in Clinical Nutrition and Metabolic Care 2010, 13:321-326



Parenteral beslenme komplikasyonlan

» Metabolik bozukluklar (erken donem refeeding sendromu)

» Yetersiz tart:1 alim1 Eksik receteleme ? Negatif sodyum dengesi ? Sivi kisitlamasi ? Ara infuzyonlar ?

» Septisemi \

. . _ Lipid infuzyonunu |
» Santral venoz kateter tikanmasi & venoz tromboz, pulmoner emboli (1-2 g/kg/giin,

trombositler < 50 bin)

\

Safra taslan, karaciger hastaligi, kolestaz

Kemik mineralizasyonunda bozulma

Bobrek sorunlari

Vicut bilesiminin degismesi



Parenteral beslenmenin 4 evresi

1. Hastanin stabilizasyonu
2. Uygun tart1 aliminin hedeflenmesi

3. Tart1 persantilinin boya uygun degerlerde
korunmasi

4. Enteral beslenme toleransi denenerek mumkun
oldugunda PB’nin azaltilarak kesilmesi (6 ay-3 yil)




Evde parenteral beslenen cocugun
izlemi

TABLE 2. Clinical and biologic monitoring in children on long-term home PN

Intervals Clinical assessment Other investigations
1 to 3 months ® Weight ALT, bilirubin, GGT, alkaline phosphatase, Blood
e Height chemistry, including Ca, P, Mg, urea, creatinine
e Clinical examination Blood count
® Dietetic assessment Clotting tests
Urinary electrolytes (Ca, Na, K)
Ferritin
Zinc

Thyroid function parameters

6 months to 1 year Plasma vitamins A, E and D
Liver and biliary tract ultrasonography
Bone densitometry

ESPGHAN and ESPEN Guidelines Paediatric Parenteral Nutrition JPGN 2005; 41 (suppl 2):70-75



Evde parenteral beslenmenin ozgun
yonleri

Kucuk bebeklerde rebound hipoglisemi yonunden

. son saatte infuzyon hiz1 |
» Infuzyon suresi: Gece boyunca 12-14 saatte

2 farkli formulasyon: Lipid iceren 2-3 gece/hafta

» Tum parenteral beslenme gereksinimlerini olabildid Lipidsiz 4-5 gece/hafta

onlem alinir

« Daha az gecede daha fazla hacimli PB ile
infeksiyoz komplikasyonlarin azaltilms:

Enteral yoldan ceviz yag verilebilir
Cilde gunliik olarak aycicekyagi uygulanarak EFA alimi

» lk firsatta PN verilen gece sayis1 azaltilir (gece/hafta)

(OR. Enteral yoldan alinan miktar gereksinimin % 50’sine

« Enteral sodyum suplemanlan

» PB formilasyonu en sik haftada bir degistirilecek sekilde (hedef 3 haftada bir) gerekirse
gunluk miktar arttinlip azaltilarak duzenlen

» Parenteral lipid tolere edilemiyorsa

» Tek firma urunlerini kullanmak avantajli olabilir



Ev Parenteral Beslenmesi icin taburculuk
oncesi egitim

TABLE 11.1. Parents’ knowledge required before home discharge on HPN

Parents’
knowledge Handling Catheter and line Pump Child
Current care Hand washing technique Flushing or heparinisation Operation Catheter exit site
Preparation of sterile field Initiation and termination of Maintenance Temperature
infusion
Drawing up solutions into
syringe
Emergency Materials missing Blockage of line Alarms Exit site
What to do? Breakage/split catheter Infection
Who to contact? Air in the line Fever

Digestive problem

ESPGHAN and ESPEN Guidelines Paediatric Parenteral Nutrition JPGN 2005; 41 (suppl 2):70-75
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Outcome on home parenteral nutrition for benign intestinal failure: A review of
the literature and benchmarking with the European prospective survey of ESPEN

Loris Pironi®*, Olivier Goulet®, Alan Buchman €, Bernard Messing d Simon Gabe €, Manila Candusso,

Geoffrey Bond 8, Girish Gupte ", Marek Pertkiewicz!, Ezra Steiger’, Alastair Forbes X, André Van Gossum,
Antonio Daniele Pinna™ the Home Artificial Nutrition and Chronic Intestinal Failure Working Group
of ESPEN

Table 2
Survival rates in children on home parenteral nutrition for benign chronic intestinal failure. Data reported as mean and range of the rates observed in the single studies. Not all
the studies reported data at each year of observation.

Patient population No. of studies Overall survival (%) Survival rate for year of follow-up (%) References
1 2 3 5 10
Mixed 6 83 (70—-93) 21,54-58
Mixed 1 97 89 81 7
SBS neonatal 7 81 (72—-92) 21,24,25,57,60—62
SBS neonatal 2 96 (97—95) 91 (94—88) 86 (94—78) 22,61 (era 85—90)
SBS children 2 90* 80* 95** 90** **7,°63
| SBS neonatal in ICU 1 68 62.5 | 64
CIPO 8 75 (68—94) 21,29,65—70
CIPO 3 87 (80—95) 79 (71-87) 76 (65—87) 73 (65—82) 7,22,71
Congenital mucosal disease, PDI 4 70 (63—86) 7,21,30,57
Congenital mucosal disease, PDI 1 71 71 22
Crohn’s disease 1 93 7
Primary non-digestive disease 1 62 7
(Referred for ITx 1 49 40 \ 72
Referred for ITx 1
Stable on HPN 96 96 73
\__Candidates for ITx 35 35 )

Unsuitable for ITx 3.5




Table 4 Clinical Nutrition 31 (2012) 831-845

Factors associated with increased risk of death in children on HPN for chronic
intestinal failure. Multivariate analysis of Chi-square test (when hazard ratio is not
reported, Nr).

Contents lists available at SciVerse ScienceDirect Elinical

Factor (patient population) No. of Hazard References
studies ratio

Clinical Nutrition

- s R 255
Z;:r:\;a;:;rgg(gileg)ear(mlxed) ? (l;h:;, ;372 ELSEVIER journal homepage: http://www.elsevier.com/locate/clnu
Primary non-digestive disease (mixed) 1 Nr 7
Necrotizing enterocolitis > intrauterine 1 Nr 72 Review
or neonatal SBS = microvillus
3(‘;&/“51135“ f‘;ﬁj:cehzgrf:g{lsemﬁe Outcome on home parenteral nutrition for benign intest
(mixed) the literature and benchmarking with the European prosp
Absence of nutritional care team 1 2.5 73
(mixed) Loris Pironi®*, Olivier Goulet, Alan Buchman ¢, Bernard Messing ¢, Simon G
[Cot“get“‘glal g?ucohsal dlspeglsel i"s SBS) } 13\]'1 373 Geoffrey Bond 8, Girish Gupte ", Marek Pertkiewicz ', Ezra Steiger’, Alastair Fo
" ;aaii:mi aﬁrcoz?egﬁtal ' Antonio Daniele Pinna™ the Home Artificial Nutrition and Chronic Intestinal
mucosal disease 3 patients) of ESPEN
(vs SBS)
SB remnant <15 cm (SBS) 1 Nr 25
SB remnant <10% expected 1 5.7 26
normal (SBS)
SB remnant <50% of total (SBS) 1 26.8 64
[leostomy (SBS) 1 12.2 64
Presence of a stoma (SBS) 1 Nr 25
SBS (vs CIPO) 1 Nr 21
CIPO at birth 1 Nr 29
CIPO with acute onset 1 Nr 29
CIPO with malrotation 1 Nr 67
CIPO of myopathic origin 3 Nr 67,70,71
(vs neuropathic)
CIPO with urinary involvement 3 Nr 29,67,71
Total serum bilirubin >3 mg/dL 1 5.0 72
(mixed)
Total serum bilirubin 1 3.7 73
>5.85 mg/dL (mixed)
Bringing fibrosis or established 1 24 72
cirrhosis (mixed)
Total serum bilirubin 1 Nr 25
>2 mg/dL (SBS)
Total serum bilirubin 1 22.7 62

>2.5 mg/dL (SBS)

SBS, short bowel syndrome; CIPO, chronic intestinal pseudo-obstruction: PDI, pro-
tracted diarrhoea of infancy.



Tesekkur ederim




