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Hepatolojik aciller

* En kisa zamanda tanisinin konulmasi,
* Dogru endikasyonlarla,

* Dogru kosullarla bir ist kuruma sevki hayati 6nem tasimaktadir.
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Emergencies in paediatric hepatology
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Karaciger hastaligi olan infantlar

Akut karaciger yetmezligi

Varis kanamalari

Karacigeri tutan metabolik hastaliklar

Karaciger tumorleri

Jagadisan B, Dhawan A. Emergencies in paediatric hepatology. J Hepatol.2022



Karaciger hastaligi olan infantlar

Perinatal Services BC

An agency of the Provnod Health Services Authonty
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Akut karaciger yetmezligi

TABLE 1. PALFSG study entry criteria—all three components required

Acute onset of liver disease without evidence of chromc liver disease
Biochemical evidence of severe liver injury
Coagulopathy not comrected by vitanun K
* Prothrombin time (PT) =155 or INR >=1.5 with evidence of hepatic
encephalopathy or
* PT >20s or INR =2 with or without encephalopathy

[MNE = intemational nomalized ratio; PALFS0G = Pediaine Acute Liver
Fallure Study Group.

North American Society for Pediatric Gastroenterology, Hepatology, and Nutrition Position Paper on
the Diagnosis and Management of Pediatric Acute Liver Failure. J Pediatr Gastroenterol Nutr. 2022



Akut karaciger yetmezligi
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FIGURE 1. The clinical trajectory of a child with acute liver failure is dynamic. Liver transplantation interrupts the natural history of acute liver
failure.




North American Society for Pediatric Gastroenterology,
Hepatology, and Nutrition Position Paper on the Diagnosis
and Management of Pediatric Acute Liver Failure
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Patient meeting PALF criteria?

-2 N

Contact/transfer to experienced Continue supportive care, diagnostic
pediatric liver transplant center investigations, and treatment
Evidence of:

- Hepatic encephalopathy

- Cardiovascular instability

- Hypoglycemia

- Multi-organ dysfunction
(renal or respiratory failure)

Admit to ICU, implement/continue
supportive care, diagnostic investigations,
and treatment

Clinical
Decline

Transfer to medical floor for
continued medical management




TABLE 5. Diagnostic and management strategies of common complications in PALF

C omplication Dhagnosis Management

Fluids and electrolvies Regular blood montornmg *  DMaintain glucose levels between 90 and 120 meg/'dL
Hyper/hypoglycemia . oth hyper- and hypoglycemia are associated with complications (22)

* Protracted and profound hypoglycemia may be suggestive of an underlying metabolic
detfect and should prompt addifional testing that includes ammonea, lactate, serum
amino acids

* (lucose infusion rate may need to be 10-15 mg - kg~" - min~" and IV glucose
concentrations may necd to be above 20% dextrose to maintain proper glucose
levels (23]

Hyper/hyponatremia Routine blood monitormg I"' Maintain sodium requirements of 2—3 mEq - kg~ - day ' I

* Treat hyponatremia when patient 1s 5}'m|:|l-::ma1i-: or MNa < 120 mEg'L or fmd

restnction not possible

*  Maintaining Na between 145 and 135 mmol/'L may improve intracranial hypertension,
. . 9

Hypophosphatemia Routine blood monitormg Hypophosphaterma 1s commaon and should be treated to keep seram level over 3 me/dL (25)
Ascites Physical examination, *  (Mten precipitates by | albumin, excessive fAwd admimstration, and mmfection
mmaging (US, CT) * Treat precipitating factor 1if identibed

#  Fluid restriction

*  [awretics reserved for refractory cases or complications of fuid overload (respiratory
compromise etc.)
Aggressive diuresis may precipitate HRS

North American Society for Pediatric Gastroenterology, Hepatology, and Nutrition Position Paper on
the Diagnosis and Management of Pediatric Acute Liver Failure. J Pediatr Gastroenterol Nutr. 2022



Koagulopati

Coagulopathy [T INR *  Vitanun K repletion — consider mtravenous route to assure administration
| Factor V and VII *  Fresh frozen plasma (FFP) and or platelets for active hlc:u:linEu{ an mvasive procedure
| Fibrinogen *  Avowd FFP and platelets to just comect the INR or improve platelet count in the
absence of bleeding as both are associated with transfusion related lung mjury an
| fluid overload (44)

* Cryoprecipitate for low fibrinogen levels (e.g., < 100 mg/dL)

* Recombinant factor W1l has been used to correct the INR before placement of an
intracranial monitor. It 1s very expensive and there 15 a nsk of thrombosis (43)

* As pro- and anti-coagulant proteimns are both depressed. thromboeslatography (TEG) s
often normal, although hyper- and hypo-coagulable states may occur (46)

North American Society for Pediatric Gastroenterology, Hepatology, and Nutrition Position Paper on
the Diagnosis and Management of Pediatric Acute Liver Failure. J Pediatr Gastroenterol Nutr. 2022



Hepatik ensefalopati




Hiperamonyemi

HE and hyvperammonemia
(e o

Hyperammonemia induced
encephalopathy

‘( + C\tNH

1 Edema

\b‘ &

Physical examination, EE(3,

Clinical management = Elevate head to 30
*=  [Dam and quiet room wiath no swdden noises or
unnecessary chatter
* Place pads on bed rails to prevent injury from
sudden movements or combative behavior

» _Migimi bcal e i ol |
Medical management =  Consider reduced protein intake to 1 me'kp

*  Lactubose 0.5 co'kg per dose up to 30 co/dose:
adjust to produce 2—4 stools per day; acid
infraluminal environment favors conversion of
ammaonia (MH; ) produced by gut microbaome
o ammonium (MH, ™) thus decreasing
intestinal absorption (26)

S % =% 1 B DY 1 ) T D) D ) T3
decrease MNH; production; efficacy 1=
comparable to lactulose n adulis (27), but vary
sparse data 1in children

* There are conflicting studies on the efficacy of
L-omithine-L-aspartate m adulis (25— 30, but
has mot been studies satistfactorily in children.

*  Consideration of empince antibiotics (31) and
extracorporcal support devices (32}

Exacerbating factors include: sepsis, shock or hypotension, (3l bleeding, renal failure,

electrolyte imbalance (33)

North American Society for Pediatric Gastroenterology, Hepatology, and Nutrition Position Paper on
the Diagnosis and Management of Pediatric Acute Liver Failure. ) Pediatr Gastroenterol Nutr. 2022



N-Asetilsistein

* Tek seferde >150 mg/kg parasetamol 2000 - i

* Rumack-Mathews nomogram

Probable hepatic toxicity

:

100 No hepatic toxicity

Acetaminophen plasma concentration
N
3
1

* Asetaminofen konsantrasyonu > 10 mg/mL
 Transaminaz seviyeleri yuksekse 1. Josx




Asetaminofen Zehirlenmesi

* Yiikkleme dozu: 150 mg/kg % 5 Dekstroz icinde 15 dk."da
 idame dozu: 50 mg/kg 4 saatte

 idame 100 mg/kg 16 saatte

Ne zaman kesilmeli ?

72 saat? 7 giin mii? KCFT diizelene kadar mi?




* Eriskinde etkili

e Cocuklarda bir yillik genel ve transplantsiz sagkalim uzerine faydali oldugu

gosterilememis. 5% . -

g oo _
- NAC S e N

* Hatta sagkalimi azalttigina dair yayinlar var.  }{z8 i
g 40% - P
g 20% -
0 o

0% | | p-valu‘e =0.19
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Days Following Randomization

Hu J. Efficacy and safety of acetylcysteine in "non-acetaminophen" acute liver failure: A meta-analysis of prospective clinical trials. Clin Res
Hepatol Gastroenterol. 2015.

Squires RH. Intravenous N-acetylcysteine in pediatric patients with nonacetaminophen acute liver failure: a placebo-controlled clinical
trial. Hepatology 2013;57:1542-9.



Varis kanamasi




Hemoglobinde diisme ile giden ciddi kanamalarda

Ust GIS Kanama
+

Varis kanamasi veya sliphesinde Splenomegali

Tekrarlayan kanama oldugunda




Ciddi kanama nedir?

* ilk olarak tasikardi ve ortostatik degisiklikler

* Yatar pozisyondan oturur pozisyona gegis
* Nabiz dakikada 20 vuru artmasi

e Kan basincinin 10 mm Hg azalmasi

Hipotansiyon (%25-30)
Biling degisikligi
Ekstremitelerde sogukluk

Kapiller dolum zamaninin uzamasi




Ciddi kanama nedir?

 Hemoglobinde >2 g/dl diisme

e Kan transfiuizyonu ihtiyaci

Hemoglobin ile plazmada kaybedilir.
Interstisiyel sivi 2-3 saatte damar icine geger.

Hemoglobin ge¢ duser.




Tablo 1. Shettield skorlama sistemi

Kriter
Ovki

Altta yatan anlamh hastalik

Melena

Fazla miktarda hematemesz

Klinik degerlendirme
Yasa gore ortalama kalp hizimin >20 [azla olmas:
Uzamis kapiller dolum zamam

Laboratuvar

Hemoglobinde >2 g/dL. disis

Klinik izlem
Bolus sivi gereksinimi
Kan transfizyonu gereksinimi {(Hemoglobin <8 g/dL)
Diger kan drinleri gereksinimi

2B puan endoskopik ginsim gereksinimin belirtr.



Box 2

Therapy for i Ensefalopati

* Sok
* Balon tamponad uygulamasi

Secure the airway

e Intravenous placemen

; ; iki saglam ve yeterli ¢capta
achieve hemodynamic stal

(16-18 gauge) damar yolu

» Nasogastric tube placement to evaluate ongoing bleed and remove b

» Blood transfuse to a goal of approximately 7 to 8 g/dL

o Octreotide 1 mcgfkg bolus plus 1 mcg/kg/h infusion

Measurement of platelets and prothrombin time/international normalized ratio

Vitamin K administration

Antibiotics: ceftriaxone or norfloxacin

Consider urgent/emergent endoscopy if ongoing bleeding or hemodynamic instability

Urgent elective endoscopy if controlled with octreotide and volume expansion

From Shneider BL, Bosch J, de Franchis R, et al. Portal hypertension in children: expert pediatric
opinion on the report of the Baveno v consensus workshop on methodology of diagnosis and
therapy in portal hypertension. Pediatr Transplant 2012;16(5):426-37; with permission.




Nazogastrik tup yerlestirilmeli mi?

Ensefalopatiyi hizlandirabilecek bir protein kaynagi

| Kanama miktarinin belirlenmesi
| B Midede kan olmasi splanknik kan akisini arttirir




Box 2
Therapy for acute variceal hemorrhage

Eriskinde gli¢lu bir sekilde

onerilir.

Cocuklarda veri kisith
Sepsis belirtisi varsa basla
Amoksisilir\ kla.vuloni_k.asit, ongoing bleed and g

sefalosporin, piperasilin-

tazobaktam ely 7 to 8 g/dL (istenen Hb diizeyi-ol¢iilen Hb diizeyi) x 3 x VA

a'h infusion

esuscitation with blood, crystalloid, or colleid to

Measuremen
Vitamin K adminis
Antibig =ftriaxone or norfloxacir

Consid ent/emergent endoscopE e R ) 00

py if contro

INR >1.5 veya kanama durdurulamiyorsa TDP

 Kolestazli hasta
de Franchis .
* Bebeklerde 1-2 mg APNmNa - Faktorvil e imikeie s LAl LRL

+  Bilyiik cocuk 5-10 mg sion. Pediatr Transplant 2012;16(5):426-37; with permission.



* Proton pompa inhibitorleri

e Gastrik mukozal kanamada profilaksi olarak kullanilabilir

* H2 reseptor antagonistleri
* @Gastrit ve gastrik erozyonlardan daha fazla kanama riskini azaltabilir.

* YASAKLANDI




Balon tamponadi
Sengstaken-Blakemore Tupu




Rahatsizlik verici

Entlibasyon

Kanama riski yuksek

Komplikasyonlari

e Aspirasyon, migrasyon, yanak ve dudakta
nekroz, mukozal lilserasyonlar, 6zofagus
perforasyonu, hava yolu ve kalbe basi

e Gastrik balon 24 saatte bir

 Ozofagial balon 4 saatte bir

* Yanak tespiti 6 saatte bir




Karacigeri tutan metabolik hastaliklar
(Metabolik ensefalopati)

* Hayatin erken donemi
 Metabolik hastalik oykusu
e Kardes olimu

* Akrabalik

* Neonatal ensefalopati

* Tekrarlayan epizotlar

* Norogelisimsel bozukluklar




Acil basvuru

e Ure siklus bozukluklari

* Organik asidemiler
 Aminoasidopatiler

* Yag asidi oksidasyon bozukluklari

* Glikojen depo hastaliklari

HIPERAMONYEMI




ERKEN TEDAVI

En kisa zamanda metabolik bozuklugu * Sagkahmi arttirmak

* Norolojik morbiditeyi azaltmak




Hiperamonyemi

e Hastanin disardan protein alimi kesilir

* Endojen olarak kaslardan protein katabolizmasini kisitlamak icin kalori alimi

karbonhidrat ve lipid yoluyla artirilir




Hiperamonyemi

Yasa Gore Normal Amonyak Degerleri (Association Of Clinical Biochemistry)
Prematiire yenidogdan: <150 pmol/L (255 pg/dl)
Term yenidogan: <100 pmol/L (170 pg/dl)

Siit cocugu ve gocuklar: <40 pmol/L (68 pg/dl)
Adoblesan ve yetiskinler: 11-32 pmol/L {1954 pg/dl)

* Na Fenilasetat+ Na benzoat

* Yikleme dozu: 250 mg/kg iv 90-120 dk inflizyon Arjinin

« idame dozu: 250 mg/kg/giin iv 24 sa inflizyon Sitrulin

* Uygulanacak doz 25 mL/kg %10 dekstroz ile sulandirilmalidir

* Hemofiltrasyon

Karnitin




Hiperamonyemi

Table 2

Sodium phenylacetate and sodium benzoate dosage and administration

Components of Infusion Solution

Dus.aga Provided

Sodium Phenylacetate  Arginine HCI Dextrose Sodium
Affected Individual Population and Sodium Benzoate Injection, 10% Injection, 10% Phenylacetate Sodium Benzoate _ Arginine HCI
Neonates to young children
MNAGS, CPS and OTC Deficiency
Loading dose (90 min) 2.5 (mUkg) 2.0 mL'kg =25 mlikg 250 mg/kg 250 mgikg 200 mg/kg
Maintenance dose 2.5 mUkg/24 h 2.0 mLU'kgi24 h = 25 mU/kg 250 mg/kg24 h 250 mg/kg/24 h 200 mag/kg/24 h
Unknown, ASD and ASL deficiency
Loading dose (80 min) 2.5 mL'kg 6.0 mL'kg =25 mlkg 250 mg/kg 250 ma/kg 600 ma'kg
Maintenance dose 2.5 mU'kgi24 h 6.0 mL'kg/24 h =25 mlkg 250 mg/kg/24 h 250 ma/ka/24 h 600 ma/kg/24 h
Older children and adults
NAGS, CPS, and OTC deficiency
Loading dose (90 min) 55 mL/m? 2.0 ml/kg =25 mUhkg 5.5 g/m? 5.5 g/m? 200 ma/kg
Maintenance Dose 55 mL/m?/24 h 2.0 mUkgi24h =25 mlLkg 5.5 g/m?/24 h 5.5 g/m?/24 h 200 mg/kg/24 h
Unknown, ASD and ASL deficiency
Loading dose (90 min) 55 mL/m? 6.0 ml/kg =25 mLkg 5.5 g/m? 5.5 g/m? 600 mg/kg
Maintenance dose 55 mL/m%24 h 6.0 mL'kg/24 h =25 mLkg 5.5 g/m%24 h 5.5g/m%24h 600 mg/kg/24 h

Abbreviations: ASL, argininosuccinate lyase; CPS, carbamyl phosphate synthetase; MAGS, N-acetyl glutamate synthetase; OTC, ornithine transcarbamylase.

Summar ML, Mew NA. Inborn Errors of Metabolism with Hyperammonemia: Urea Cycle

Defects and Related Disorders. Pediatr Clin North Am. 2018;65(2):231-246.
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Fig. 2. Management of liver trauma in children.



Karacigerde kitle

* AFP
+ CT/MR

e Biyopsi nadiren gerekli

ACIL
* infantlarda semptomatik hemanjiom

e Karaciger kitle ici kanama




Karacigerde kitle

* Biiyiik/multifokal
Yuksek c¢ikish kardiyak yetmezlik
Trombositopeni
Destek tedavi
Propranolol 1-3 mg/kg

Arterial embolizasyon

Jagadisan B, Dhawan A. Emergencies in
paediatric hepatology. J Hepatol. 2022



Sonuc olarak...

Ekip
En kisa zamanda,
En guvenilir,

Hemodinamik olarak olabilecek en stabil

kosullarda

SEVK EDILMELIDIR
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