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Ne yapalim?

* Akut pankreatit ile basvuran bir hastanin 24 saat
sonra amilaz ve lipaz degerleri yuksek seyrediyor.

Karin agrisi ve bulanti (+), kusma yok. Organ
yetmezligi yok.

NPO izleyelim
enzimler dusunce
enteral verelim.

TPN baslayalim
hasta

katobolizmavya
Neden bekleyelim
hemen besleyelim

NPO izleyelim
enzimler dusunce
oral solid gida




Akut pankreatit nedir?

Pankreasin akut, geriye donuslu,
iInflamatuar durumudur.

INSPPIRE tani kriterleri:

1. Karin agrisi: Ozellikle akut baslangicli ve
epigastrik bolgede lokalize

2. Serum amilaz ve/veya lipaz: En az uc¢ kat
artis olmasi

3. Goruntuleme: AP ile uyumlu bulgularin

saptanmasi (USG, BT, MR, EUS)
3 kriterden 2 ‘si olmali




Zymogen activation and cellular injury
Immune responses

Inflammatory mediators

Impacted oxidative stress
and redox status (
Ischemia/reperfusion injury
leads to gut barrier failure
Bacterial translocation
Endotoxemia

SIRS and MODS
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Akut pankreatit siniflamasi

 Hafif
* Orta
* AQIr




Pediatric akut pankreatit skorlamasi (PAPS)
3’0 pozitif ise agir pankreatit

* </ yas
« <23kg
* Lokosit >18500/mm:s

* 48 saatte 75ml/kg sivi sekstrasyonu
* BUN degerinin 48 saatte >5 mg/d|

DeBanto JR, Goday PS, Pedroso MR, et al.; Midwest Multicenter Pancreatic Study Group. Acute pancreatitis in children. Am |
Gastroenterol. 2002;97(7):1726-1731.



Lipaz degeri

* Tek basina lipaz degerinin >7kat olmasi
* Agir pankreatit icin duyarlilik %85, ozgunluk: %56

Coffey MJ, Nightingale S, Ooi CY. Serum lipase as an early predictor of severity in pediatric acute
pancreatitis. ] Pediatr Gastroenterol Nutr. 2013;56:602-608




Modifiye JPN (Ministry of Health, Labour and
Welfare of Japan) Skor Sistemi: 9 kriterden =3

%96 0zgunluk, %80 duyarlilik ile pankreatit agirhgini gosterir!

1Baz eksisi -3 mEq fazla veya sok

2Pa02<60 mmHg oda havasinda veya ventilasyon gerekmesi
3BUN>40 mg/dl veya kreatinin >2 mqg/dl veya idrar cikisi <0,5 ml/kg/h
4. DH>2 kati normal ust sinirin

5Irombosit sayisi <100000

6lotal serum kalsiyumu <7,5 mqg/d|

7CRP >15 mg/dlI

8Pediatrik SIRS skorunda pozitif olcum sayisi >3

Ates>38,5 veya <36, Tasikardi, Takipne, Lokosit sayisinin yasa gore
yuksek veya deprese olmasi veya >%10 immatur notrofil

9. Yasin <7 olmasi ve/veya VA<23 KG




Akut pankreatit agirligi (NASPGHAN)

Diagnosis of AP by INSPPIRE criteria
(26)

!

Q. Is there any organ dysfunction?
(e.q., cardiovascular, renal, pulmonary) NO

YES

Q. Is organ dysfunction only transient (<48h)? Q. Are there any local pancreatic or systemic
complications/exacerbation of prior co-
morbid disease?

W W \If W

NO YES YES NO
W W W \
Moderately :
Severe AP Gt AE Mild AP

Please refer to text for definitions of what local and systemic complications may include, and for definitions of
organ dysfunction. Children with organ dysfunction should be managed as if they have SAP until if and when
dysfunction is documented to resolve within 48 hours.

JPGN Volume 64, Number 6, June 2017 Classification of Acute Pancreatitis in the Pediatric Population: Clinical Report From the NASPGHAN

Pancreac Committeae




Organ disfonksiyonu Kriterleri

JPGN * Volume 64, Number 6, June 2017 Classification of Acute Pancreatitis in the Pediatric Population

TABLE 2. Criteria of organ dysfunction as per the International Pediatric Sepsis Consensus (18)

Cardiovascular dysfunction Respiratory dysfunction Renal dysfunction

>1 of the following despite administration of isotonic >1 of the following in absence of preexisting
intravenous fluid bolus >40mlL/kg in 1 h lung disease or cyanotic heart disease

Decrease in BP (hypotension) < 5th percentile for age or Pa0,/FIO; <300 in absence of cyanotic (1) Serum creatinine >2 times upper limit of
systolic BP <2 SD below normal for age heart disease or preexisting lung disease normal for age or 2-fold increase in

baseline creatinine
Need for vasoactive drug to maintain BP in normal range (2) PaCO, >65 torr or 20 mmHg over

(dopamine >5 pug-kg ™' -min~' or dobutamine, baseline PaCO,
epinephrine, or norepinephrine at any dose)
Two of the following: (3) Proven need or >50% FIO; to maintain

saturation >92%
Unexplained metabolic acidosis (BD >5.0mEq/L)
Increased arterial lactate >2x ULN
Oliguria: urine output <0.5mL-kg™'-h™!
Prolonged capillary refill: >5s
Core to peripheral temperature gap >3°C
(4) Need for nonelective mechanical
ventilation

BD =base deficit; BP =blood pressure; SD = standard deviation; ULN = upper limits of normal.

JPGN Volume 64, Number 6, June 2017Classification of Acute Pancreatitis in the Pediatric Population: Clinical Report From the NASPGHAN
Pancreac Committee



Beslenme tedavisindeki amac?

* Hastanin gunluk yasantisina erken donmesi
- Intestinal bariyeri giclendirme
* Komplikasyonlardan korunma




Beslenme
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BESLENME-PANKREATIT

* Deneysel calismalarda

 Pankreatitli farelerin beslenenlerdeki mesenter lenf
nodlarinda bakteri yukunun

* Beslenmeyenlerden daha yuksek oldugu
gorulmustur.

European Review for Medical and Pharmacological Sciences 2017; 21: 421-
432




 Pankreatit kaskadinda meydana gelen hucre ve
organ hasari sonrasi, doku yenilenmesi icin
m|krobesm ve makro besm |ht|yaC| artmlstlr.
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Onceden bildigimiz

ORGANIN ISTIRAHATI:

* NPO izlem

* Amilaz -lipaz dusunce beslenme
* Yagdan fakir, kh zengin beslenme




Cekinceler (Komplikasyonlar)

SIRS (Sistemik inflamatuvar yanit sendromu)
Multiorgan yetmezligi

Hastanede yatis suresinin uzamasi

Nekroz, Kist gibi komplikasyon gelismesi
Mortalite




Guncel beslenme tedavi onerileri nedir?

e Zamanlama
* Diyet tipi
* Enteral ve/ veya PN

Pankreatit konusunda cogu bilgiyi eriskin

calismalarinda adapte etmekteyiz.



Zamanlama

/4 W

« Erken enteral beslenme: Ilk 48 saat

* Gec enteral beslenme: 48 saatten
sonra , f




Hafif-Orta AP

* Cocuklarda siklikla gorulur.

* Genellikle vakalarda duzelme birkac gun icerisinde
baslar.

« Hastalar tolere eder etmez oral beslenme
baslanmalidir.

PEDIATRIC ANNALS - Vol. 46, No. 5, 2017



Hafif-Orta AP (EPC/HPSG )

* Erken enteral beslenme ilk 24 saat icinde
onerilmekte. Enzimlerin dismesi ve agrinin
azalmasi beklenmemeli.

» Karin agrisi, daha gec beslenme baslananlara gore
yuksek deqil.

* Cocuklarda erken beslenme ile hastanede kalis
suresi daha kisa? .

| Pancreatology

185

Parniczky et al. / Pancreatology 18 (2018) 146 €160 EPC/HPSG evidence-based guidelines for the [&
management of pediatric pancreatitis
2. Kate M et al. The Benefits of Early Oral Nutrition in Mild Acute Pancreatitis




201 hafif AP
Travma haric
Ik 24 saatte
yuksek iv sivi
ve

Ilk 48 saatte
beslenme
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Figure 1. Geometric means of the LOS in days for each
group. The differences between groups were assessed with
pairwise comparison analysis. PO and NPO status refer to the
first 48 hours of admission, and fluid rate administration re-
flects IVF resuscitation within 24 hours of admission. P <.01.
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Figure 2. Rate of SAP for each management group. Group
differences were assessed by pairwise comparison. The SAP
rate between groups that are connected with a bar and stars
is statistically significant. EN was assessed during the first
48 hours of admission and fluid rate within 24 hours of
admission. P < .05, P <.01.

Szabo et al, The journal of pediatrics Vol. 167, No. 2




NASPGHAN

* Cocuklarda hafif AP’de ilk 48-72 saat icinde
enteral/oral beslenme verilmesi hastanede yatis
suresini ve organ disfonksiyonunu azaltmaktadir.

* Pankreas laserasyonu ve duktusun travmatik

hasarinda akut donemde oral/enteral beslenme
net degqil.

JPGN Volume 66, Number 1, January 2018




Hafif-Orta AP (EPC/HPSG)

Adult RK calismalara bakildiginda normal diyet ile
baslamak guvenli.

Likit yerine kati beslenmenin hemen baslanmasi
toleransi degistirmediqi.

SIRS bulgular olsa bile enzimlerde dusme olmasa bile

erken oral/enteral beslenme tolere edilir edilmez
baslanabilir (Kanit duzeyi 2/ B)

Pancreatology

A. Parniczky et al. / Pancreatology 18 (2018) 146 e160



Hafif-Orta AP(EPC/HPSQG)

* Hedeflenen kaloriye ilk 72 saatte ulasilamazsa
veya oral beslenme tolere edilemezse

* Tup yoluyla enteral beslenmeye gecilmelidir.( kanit
duzeyi 1/ A)

A. Parniczky et al. / Pancreatology 18 (2018) 146 e160




Enteral X PN (EPC/HPSG)

* Hastaligin siddeti ne olursa olsun erken enteral
beslenme, PN ile karsilastirildiginda

« Komplikasyonlarin sikligini azalttigl ve daha iyi
lyilesme sagladigl gortulmektedir.

A. Parniczky et al. / Pancreatology 18 (2018) 146 e160




EN x PN (EPC/HPSG)

Table 3
Effect of enteral nutrition compared with parenteral nutrition on clinical outcomes

Infection Drgan Failure LOS SIRS

McClave et al,’> 2006 /4 + \
Al-Omran et al,'* 2010 [/ NR
Blaser et al,” 2017 H o++ |
Petrov et al,* 2008

The plussymbaols (+) indicate
significant difference.
Abbreviation: NR, not reported.

Gastroenterol Clin North Am. 2018 Mar;47(1):77-94




Agir AP

* Eriskin vakalarin %20 kadarini olusturur.

Eriskinde agir pankreatit orani daha
YAE Mortalite %15-30, cocuklarda

%0.3-6
llk haftada SIRS tablosuna /organ

yvetmezligine bagh mortalite

Ilk haftadan sonra enfeksiyon ve
nekroza bagh mortalite
gorulmektedir.

JPGN Volume 61, Number 1, July 2015 Acute Pancreatitis in the
PICU




Agir AP(EPC/HPSG)

yoluyla enteral beslenme saglanabilir
(Kanit duzeyi 1/A)

" Masogastne feeding tabe (MNG)
b

e Iil-l Masojepnal teeding tabe (MNg
\___Pancreatology

A. Parniczky et al. / Pancreatology 18 (2018) 146 e160



Nasogastric nutrition Nasojejunal nutrition Risk ratio Risk ratio

Eut%cgnnxfp Weight Year
Events  Total Events Total M-H, random, 95% CI M-H, random, 95% C1
Kumar etal. 2006 7 16 6 14 41.6% 1.02 [0.45, 2.32] 2006
Singh et al. 2012 9 39 14 39 55.6% 0.64 [0.32, 1.31] 2012
Zonghan et al. 2015 0 40 1 40 2.8% 0.33 [0.01, 7.95] 2015 .
Total (95% CI) 95 93 100.0%  0.77 [0.45, 1.30]
Total events 16 21 . T t . .
Heterogeneity: T° = 0.00; y* = 0.99, df = 2 (P = 0.61); I* = 0% 0.01 0.1 1 10 100
Test for overall effect: Z = 0.99 (P = 0.32) Nasogastric nutrition ~ Nasejejunal nutrition

FiGURE 4: Comparison of the infectious complications between the NG and NJ nutrition groups.

Bircok eriskin RKC NG ve NJj tup ile

beslenmenin esdegerde oldugunu
gostermistir.

Total (95% CI) 122 115 100.0%  1.02 [0.57, 1.83]

Total events 20 18

Heterogeneity: T = 0.00; y* = 1.12,df = 3 (P = 0.77); I* = 0% 0.0L 01 1 10 100
Test for overall effect: Z = 0.08 (P = 0.93) Nasogastric nutrition ~ Nasojejunal nutrition

Ficure 5: Comparison of the digestive complications between the NG and NJ nutrition groups.

Gastroenterol Res Pract 2016; 2016: 6430632



Enteral Beslenme Urinu?

* Elementer ve polimerik urunler akut pankreatitli
olgularda kullanilabilir (Adult veriler, kanit duzeyi!
2/B)

* Son zamanlarda yayinlanan 20 RKT'nin meta-
analizine gore, polimerik formullerin tolere
edilebilirligi yari-elemental formullere esdeger
oldugu kanitlanmistir.

A. Parniczky et al. / Pancreatology 18 (2018) 146 e160




Agir AP- PN ne zaman?

- |lk 48 saatte enteral beslenme, 7 glinden sonra
baslanmasina gore sonuclari daha iyi.

* Eger enteral beslenme tolere edilmezse TPN 2.

Tek basina TPN yerine, enteral beslenme +
TPN verilmesi daha ustundur. Mumkun olan

en kisa zamanda enteral beslenme
eklenmelidir.

Pancreatology

A. Parniczky et al. / Pancreatology 18 (2018) 146 e160
JPGN Volume 66, Number 1, January 2018




NASPGHAN

* Enteral beslenme kontrendike durumlarda ilk 5-7
gunde oral beslenmeye gecilemeyecekse TPN
verilmelidir. 7 gunu gecmemelidir.

- |lk 24 saatte verilen TPN hasta yogun bakimda ise
infeksiyon riskini arttirir.

* 24 saatten sonra ilk hafta icinde TPN verilebilir

JPGN Volume 66, Number 1, January 2018




TPN ve Pankreas

* TPN ile verilen glukoz, protein verilmesi pankreatik
sekresyonu uyarmaz.

* Hipertrigliseridemi pankreatit etiyolojisinde yer

alsa da agir pankreatit etkisi net deqildir. Lipit
kullanilabilir.



PRISMA-derleme ve meta analiz

Risk Ratio Events, Events, 9%

Study M-H, Random, 95%CI| EEN DEN Weight
Urszula (2013) IS - 0.05(0.00,0.92) /97 9/100 10.88
Sun (2013) + 2.00(0.19, 20.90) 2/30 1/30 14.35
Bakker (2014) : 1.62(0.65, 4.01) 11101 7/104  35.62
Stimac (2017) - 0.59(0.28, 1.23) 10107 17107 39.15
Overall 0.78(0.27, 2.24) 23/352 34/359 100.00
Heterogeneity: ChiZ = 7.46, df= 3, (P = 0.06); 12= 59.8%
Test for overall effect: Z=0.47 (P = 0.64)

T T T

0032 1 312

Figure 7. Effect of EEN on necrotizing pancreatitis in patients with acute pancreatitis (random-effect model).

Feng et al. A PRISMA-compliant systematic review and meta-analysis
Early enteral nutrition versus delayed enteral nutrition in acute pancreatitis. Medicine (2017) 96:46



PRISMA-derleme ve meta analiz

Risk Ratio Events, Events, %
Study M-H, Fixed, 95%CI EEN DEN Weight
Urszula (2013) —_—t 0.88(0.66, 1.16) 45/97 63/100 39.84
Sun (2013) ( - 0.55(0.33, 0.89) 12/30 22130 16.79
Petrov (2014) 1.06(0.42, 2.65) 6/17 6/18 4.45
Stimac (2017) 0.94(0.70, 1.26) 48/107 51/107 38.92
Overall 0.85(0.71,1.02) 111/251 132/255 100.00

Heterogeneity: Chi? = 3.91,df= 3, (P =0.27);1?=2.0%
Test for overall effect. Z2= 1.7 (P = 0.09)

335

1

2.99

Figure 6. Effect of EEN on mortality of acute pancreatitis (random-effect model).

Feng et al. A PRISMA-compliant systematic review and meta-analysis
Early enteral nutrition versus delayed enteral nutrition in acute pancreatitis. Medicine (2017) 96:46




PRISMA-derleme ve meta analiz

Risk Ratio Events, Events, %
Study M-H, Fixed, 85%C| EEN DEN Weight

Bakker (2009) 0.81(0.43,1.52) 20/184 16112 11.36

Urszula (2013) 0.91(0.61, 1.36) 30/97 34/100 20.38

Sun (2013) 0.60(0.31,1.15)  9/30 15/30  9.14
Bakker (2014) 1.01(0.82,1.25)  64/101  65/104 39.01
Stimac (2017) 1.12(0.76,1.65)  37/107  33/107 20.10
Overall 0.95(0.81,1.12)  160/519 162/453 100.00

Heterogeneity: Chi? = 3.24, df=4, (P = 0.52);12= 0.0%
Test for overall effect: 2= 0.57 (P = 0.57)

1 ) T
B [ 1 3.2

Figure 5. Effect of EEN on SIRS in patients with acute pancreatitis (fixed-effect model).

Feng et al. A PRISMA-compliant systematic review and meta-analysis
Farlv enteral niitrition ver<iic delaved enteral niitrition in acitite nancreatitic Medicine (7017) O6-46



PRISMA-derleme ve meta analiz

Test for overall effect: 2= 1.7 (P = 0.04)

157

Heterogeneity: Chi? = 4.04, df= 3, (P = 0.26); 1?= 25.7%

1 6.39

Risk Ratio Events, Events, %
Study M-H, Fixed, 95%CI EEN DEN Weight
Urszula (2013) - t 0.58(0.27, 1.25) 9/97 16/100 28.34
Sun (2013) b-_ 0.38(0.16, 0.94) 5/30 13/30 23.38
Bakker (2014) s 1,22 (0.57, 2.59) 13101  11/104  19.50
Stimac (2017) ———— 0.63(0.30, 1.31) 10107 16/107 28.78
Overall O 0.67(0.46, 0.99) 37/335 56/341 100.00

Figure 4. Effect of EEN on multiple organ failure in patients with acute pancreatitis (fixed-effect model).

Feng et al. A PRISMA-compliant systematic review and meta-analysis
Early enteral nutrition versus delayed enteral nutrition in acute pancreatitis. Medicine (2017) 96:46




Beslenme ve Medikal Tedavi

e O )

Pankreatik enzim

b

7 Prokinetik
(metoklopromid,
[ eritromisin)

. Antiemetik
e (Ondansetron)

Solubl lif (guar gum,
pectin, muz gevregi)

Antidiyareik
(loperamid)

Diyare, steatore Yag, protein

Bulanti, kusma,
cabuk doyma

Bulanti, kusma,
cabuk doyma

Diyare

Diyare

emilim iyilesir

Mide bosalimini
arttinr

Dopamin ve
serotonin
sinyalinde blokaj

Su emlimini
arttirir, fekal
kivam artisi

Peristaltizmi
yavaslatir

Gastroenterol Clin North Am. 2018 Mar;47(1):77-94

artmis
Ogunle beraber
e
Ogunden 15 dk
once
davi

Ogunden 30-45 dk
once

Miks olarak sicak
soquk iceceklerle

Ogunden 30-60 dk
once




Diyet tipi

* Baslangicta likit ve solid besinlerin verilmesi ile
anlamli fark gorulmemis

* Solid beslenenlerde hastanede kalis suresi daha

k.
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FIGURE 1. Fatintake and pain. Higher fat intake grams

per day was associated with lower daily pain severity (F
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FIGURE 2. Lipase level and fat intake. Fat intake was significantly
associated with lower lipase level. The higher the fat intake, the lower
the lipase level (P=0.004).

Hafif AP cocuklarda Yag miktarinin arttig: hastalarda agri

agirhgi belirgin dusuk (p<0.001)

Abu-El-Haija et al JPGN 2016;62: 453-456




Immin Beslenme

 Enteral Beslenme: Mikrodolasimi, intestinal bariyer!
olumlu etkiler, bakteriyel asiri cogalmayi onler

* L-Arjinin: NO yoluyla pankreas mikrodolasimi arttirir.
Intestinal bariyeri guclendirir.

* Glutamin: Antioksidan “heat sok protein” stimule
eder, pankreasta tripsin aktivitesini azaltir.

Gastroenterol Clin North Am. 2018 Mar;47(1):77-94




Immin Beslenme

- PFAPA ve Omega 3: Inflamatuar yaniti azaltir.
Norojenik inflamasyonu duzenler

 DHA: DNA stabilizasyonu, inflamasyonu azaltir,
nekrozdan once aciner apoptozisi uyarir.

- Cinko: Intestinal gecirgenligi azaltir, glutatyon
uretimi ve oksidatif stresi azaltir.

Gastroenterol Clin North Am. 2018 Mar;47(1):77-94



Probiyotik

* Probiyotik kullanimi ile ilgili yapilan 6 RKC da agir
hastalarda kullaniminin olumlu yada olumsuz etkisi
gorulmemis.

* RKC da Bifidobacterium tipleri alan akut
pankreatitli hastalarda, bagirsak iskemisi ve
multiorgan yetz riski nedeniyle erken kesiimis.

Crit Care 2014;18:R57.

Ann Surg 2009;250:712-9.

PROPATRIA study. Nat Biotechnol 2016;34:55-63
Gastroenterol Clin North Am. 2018 Mar;47(1):77-94




Izlem

1zlem Hafif
NUtrisyon degerlendirme
NUtrisyon durumu Basvuruda
Nutrisyonel fizik degerlendirme Haftalik
Karin muayenesi Haftalik
indirekt kalorimetri (varsa) -
Laboratuvar
Lokosit Haftada 2-3
Hb/Htc Haftada 2-3
Serum TG Haftalik
LDH Haftalik
Karaciger enzimleri Haftada 2-3
Glukoz Her gun
Amilaz/Lipaz Haftada 2-3
CRP Haftalik
Bun/ Kreatin Stabillesene
Elektrolitler kadar her gun
Kan gazi -
Vitamin-eser elementler Gerektiginde
IL-6 -

Nitrojen balansi -

Gastroenterol Clin North Am. 2018 Mar;47(1):77-94

Orta-agir

Basvuruda
Haftalik veya
gerektiginde
Her gln
Haftada 2-3

Stabillesene kadar her
gun

Stabillesene kadar her
gun

Haftalik

Stabillesene kadar her
gun

Stabillesene kadar her
gun

GUnde 3

Haftada 2-3

Haftalik

Stabillesene kadar her
gun

Gerektiginde




Akut Rekurren Pankreatit

Kronik pankreatit bulgulari olmadan
Bir yilda en az 2 pankreatit ataqgi

Ya da yasam suresince en az 3 pankreatit atagi
olmasi

Beslenme onerileri akut ataktaki gibi.




Kronik pankreatit

* Hastalarda buyume yetersiz ise enzim replasman
tedavisi verilmesi

« Akut ataklarda akut pankreatitte oldugu gibi




Son Sozler

* Beslenme:

1-Mortalitede ve morbiditede erken donemde
bakteriyel endotoksemi ve gec donemde
_bakteri translokasyonu onemili rol oynar.

- 2- Doku yenilenmesi ve intestinal
mikrosirkulasyonun artmasi ve
permeabilitenin stabil olmasi icin




Son Sozler

 Cocuklarda Hafif- Orta(?) Akut pankreatitte
beslenme ilk 24-72 saatte baslanabilir.

 Hafif- Orta(?) olgularda beslenme icin
enzimlerde dusme beklenmemesi
onerilmekte

F |
=




Son sozler

* Oral alim yetersizse; Ng ile Nj tup beslenmesi
arasinda anlamh fark yok ( cocuk calismasi yok)

 Polimerik ve elementer urunlerin toleransi
arasinda anlamh fark yok. Hafif olgularda

o

. normal diyet kullanilabilir.

"y




Son sozler

* Beslenme toleransini bozan kusma ve agri
durumlarinda medikal tedavi ile tolerans
arttirilabilir.

_* Diyare ve yagh diskilamada enzim
replasmani kullanilabilir.
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