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THE PAEDIATRIC LIVER EMERGENCY

» A diagnostic emergency : the infant with
liver disease

» PALF: Paediatric Acute Liver Failure
» Variceal bleeding
» Metabolic Encephalopathy
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THE PAEDIATRIC LIVER EMERGENCY

b A diagnostic emergency : the infant with liver disease

» PALF: Paediatric Acute Liver Failure

b Variceal bleeding

> Metabolic Encephalopathy
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PALF

> Rapid onset, severe disease that progresses quickly

b Accounts for 12.5 % of all transplants and an important cause of
mortality

> Management challenges
I.  Determining aetiology

II.  Supportive Management
Il Timely transfer
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DEFINITION

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

Acute onset of liver disease without evidence of chronic liver disease
Biochemical evidence of severe liver injury
Coagulopathy not corrected by vitamin K
* Prothrombin time (PT) >15s or INR =1.5 with evidence of hepatic \
encephalopathy or
* PT >20s or INR >2 with or without encephalopathy

INR = international normalized ratio; PALFSG = Pediatric Acute Liver
Failure Study Group.
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DEFINITION

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

Acute onset of liver diseasewithout evidence of chronic liver disease |
Biochemical evidence of severe liver injury \
Coagulopathy not corrected by vitamin K

* Prothrombin time (PT) >15s or INR >1.5 with evidence of hepatic

encephalopathy or

= PT >20s or INR >2 with or without encephalopathy

INR = international normalized ratio; PALFSG = Pediatric Acute Liver
Failure Study Group.

Pi

WITS
TRANSPLANT
grassiva masicing, oxcoptionalcore.




2022-10-24

FEATURES OF CLD

TABLE 3. Physical examination findings suggestive of preexisting or
chronic liver disease

Organ system Physical examination findings
(General or Constitutional Growth failure
Dysmorphic features
Abdominal Hepatosplenomegaly suggestive of
portal hypertension
Ascites
Musculoskeletal Digital clubbing
Rachitic rosary
Skin Xanthomas

Abdominal varices or spider angiomas
Peripheral edema

DEFINITION

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

Acute onset of liver disease without evidence of chronic liver disease
Biochemical evidence of severe liver injury
Coagulopathy not corrected by vitamin K

* Prothrombin time (PT) >15s or INR >1.5 with evidence of hepatic

encephalopathyjor

= PT >20s or INR >2 with or without encephalopathy

INR = international normalized ratio; PALFSG = Pediatric Acute Liver
Failure Study Group.

Pi

WITS
TRANSPLANT
05170 madicing, excsptional care




CHILDREN

JPGN = Volume 74, Number 1, January 2022

DEFINITION OF ENCEPHALOPATHY IN

North American Society for Pediatric Gastroenterology, Hepatology, and Nutrition

TABLE 6. Assessment of encephalopathy

For young children (age < 4 y): modified from (13)

Grade Mental status

Reflexes

Neurological signs

EEG changes

Early (Stage 1 and 2)  Inconsolable crying, sleep

reversal, inattention to task

Unreliable/normal or
hyperreflexic

Mid (Stage 3) Somnolence, stupor,

combativeness

Late (Stage 4) Comatose, arouses with

painful stimuli or no
response

Unreliable—can be
decreased, absent, or
increased

Unreliable—can be
decreased, absent, or
increased

Difficult to test. Reponses
may be delayed, and
attention span shortened

Difficult to test. Progressive
decrease in response to
external stimuli

Decerebrate or decorticate

Normal or mild slowing

Mild or moderate background
abnormality with slowing

Severe attenuation or slowing

2022-10-24

For children (age > 4 y): modified from (51.52)

Stage Mood and mental status

Reflexes

MNeurological signs

EEG changes

Stage 1, prodromal Mood swing: euphoria/
depression; mild confusion;
slowness of mentation and
affect; untidiness; slurred
speech; disordered sleep

Accentuation of Stage 1;
lethargy; moderate
confusion; inappropriate
behavior; inability to
maintain sphincter control

Stage 2

Nommal or hyperreflexic

Hypemeflexic

Stage 3, stupor Marked confusion: sleepy but
arousable; incoherent
speech

May or may not respond to

painful stimuli

Stage 4, coma

Hypermreflexic

Usually absent

Tremor, apraxia, impaired
handwriting

Ataxia, dysarthria

Rigidity

Decerebrate or decorticate

Normal or diffuse slowing

Abnormal, generalized
slowing

Abnormal, generalized
slowing

Abnormal, very slow

EEG = electroencephalography.
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COAGULOPATHY &  ENCEPHALOPATHY

» Balanced loss of pro and anti-

coagulants
> Represents a loss of hepatic » Encephalopathy does not
synthestic function rather than a relate to coagulopathy

bleeding tendency

» Risk of thrombosis > risk of > In PALSFG: 25% with Grade 3

and 4 only had a MILD

bleeding lopathy (INR < 2)
coagulopa <
» Only 5% have a clinically gulopathy
significant bleed, < 1% intra- » HIGHEST rate of mortality
cranial

» Overtransfusion can increase the
risk of both bleeding and
thrombsosis
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PALF

b Accounts for 12.5 % of all transplants and an important cause of
mortality

> Management challenges

I. Determining aetiology

II.  Supportive Management

Il.  Timely transfer
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Etiology of 1144 PALFSG Children 100%
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Table 1: Demographics, aetiology and outcome of children with ALF

Ei

80 days - 3 years

4 years - 17 years

Patient Age Gender Aetiology Outcome
1 4 yr M Hepatitis A Died

2 2yr Im F Hepatitis A Died

3 3yrllm M DILI {INH) Recovered
4 5 wks M Indeterminate Recovered
5 1yr 6m F HSV-1 Died

6 3.5m F HHV-6 Died

7 1yr M DILI (unknown toxin | Recovered
8 7m M Hepatitis A Recovered
9 2yr 4m M Hepatitis A Died

10 2 yr 9m F Indeterminate Recovered
11 2 yr 5m M DILI {INH) Recovered
12 lyr 6m M Hepatitis A Died

13 5.5m M Toxin /?metabolic Died

14 5m M CMV Died

15 3yr 7m F Hepatitis A Died

16 1yr 5m F Hepatitis A Recovered
17 1yr 5m F Hepatitis A Died

18 6 yr M Hepatitis A Recovered
19 3yr7m M Hepatitis A Recovered

The aetiology and outcome of children with acute liver failure
admitted to Tygerberg Children’s Hospital from January 2009 to
December 2013.

2022-10-24




2022-10-24

TABLE 1 i, clinical, -
of children undergping transplantation for acute Ever failure at
WDGMC between 2005 and 2019

e = TABLE 1 Demographic, clinical, and biochemical characteristics
Age lyk median IORY. (range) AT(2 310 %0) & = . - 1
R peena  of children undergoing transplantation for acute liver failure at
T WDGMC between 2005 and 2019
Pooulation Group (seif-reported)
Black 15154
Mised race a0
oo 2m Etiology of Acute Liver Failure
White 2m
'::::“‘m P33 Viral
H::::mim:b;m.'m :23 Hﬂpdtiﬁs _.“
Kwazubs-Natal 201
Westem Cape 201 Enterovirus
North West 1585
hh:::.:‘m!h“m 155 Adenovirus
18189 i
Jr— 1 Parvovirus
Enterovirus 203
S fa Ebstein-Barr
Parvovins. 18y
— S Wilsons (acute)
-Amanita phallaides mustroom 144)
LR g Amanita phalloides mushroom
144
Paracetamol
PELO/MEL D median 108 [n = 25) 37 B0t 20}
KOC eriteria fulfilled 27 o)
ABO blaod type matching Lymphoma
Identical 1248
Compatie w0em Indeterminate
Incompatible su9
Graft type.
Q) E==pi
Deceased donor 12444)
Whole graft a2
WITS Split graft - left laterol segment 72
TRANSPLANT adult ca-recipient &7
\
Table 3. Evaluation for aetiology in paediatric acute liver failure.

Aetiology Investigations

Drugs/ toxins® Serum paracetamol level, urine screen for toxins/drugs

Autoimmune liver disease Serum total IgG. anti-smooth muscle antibody, anti-liver kidney microsomal antibody, anti-nuclear antibody,
anti-liver cytosol antibody, antibody to seluble liver antigen, liver biopsy*

Viral infections Serum PCR for herpes simplex virus, serology for acute EBV infection, EBV PCR, adenovirus PCR, parvovirus
PCR, enterovirus PCR, cytomegalovirus PCR, HEV DNA PCR, HBsAg, IgM anti-HBEcAb, IgM anti-HAV, anti-HEV
antibody

Haematological disorders - haemophagocytic  Full blood count, blood film, lactate dehydrogenase, serum triglycerides, serum ferritin, serum fibrinogen,

lymphohistiocytosis, congenital leukaemia, soluble CD25, granzyme B, bone marrow aspiration and trephine biopsy, NK cell activity, perforin mutations

lymphomatous infiltration

Metabolic and genetic work-up Red blood cell - galactose-1-phosphate uridyl transferase

Urine - succinyl-acetone, organic acids, plasma amino acids

Serum - lactate, pyruvate

Genetic analysis for mitochondrial genetics and Wilson's disease: serum caeruloplasmin, 24-hour urine
copper, serum carnitine and acyl carnitine profile, urine ketones

“*Genetics for mutations suggesting NBAS deficiency, E3 deficiency, Wolcott-Rallison syndrome, CALFAN
syndrome (SCYL] mutations), TRMU mutations, MARS, LARS, RINTI, PCK1 mutations, fatty acid oxidation

disorders™
Whole-exome sequencing for indeterminate aetiology group
Vascular Ultrasound with Doppler of hepatic veins
Gestational alloimmune disease Buccal mucosal biopsy, serum ferritin, transferrin saturation, MRI abdomen for iron deposition in the viscera.

EBV, Epstein-Barr virus: NK, natural killer.

*Tools to measure serum paracetamol adducts are not widely available.
*Role of liver biopsy is controversial.

"Disorders causing recurrent acute liver failure.
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Table 4. Disorders causing paediatric acute liver failure for which there are aetiology-specific treatment options.

Aetiology Treatment

Tyrosinemia type 1 Nitisinone

Paracetamol toxicity N-acetyl cysteine

Haemophagocytic lymphohistiocytosis Immunosuppression protocols

HSV infection Acyclovir

Drug-induced liver injury Withdrawal of offending drug

Galactosemia Galactose-free formula

Fatty acid oxidation disorders Dextrose infusion

NBAS deficiency Dextrose/lipid infusion

Gestational alloimmune liver disease Double volume exchange transfusion and intrave-
nous immunoglobulin administration

Acute HBV Anti HBV antivirals

Acute Budd-Chiari syndrome Hepatic venoplasty and stenting
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INDETERMINANT (I-PALF)

b 43-49% of PALF

» Hypotheses:
» Undiagnosed metabolic/ genetic
» Drug-induced
» Unknown or undetected viral

» Disorders of immune dysregulation

b CD 8 intense infiltrate on biopsy
» Poor native liver survival

P

WITS
TRANSPLANT
Jaressive mecicine, excaptional care.

COURSE

Prodrome WV = Hospitalization
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FIGURE 1. The dlinical trajectory of a child with acute liver failure is dynamic. Liver transplantation interrupts the natural history of acute lver
Failure.
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Primary Disease of Pediatric in Europe : 0-2 years
N =6,171 (1988-June 2020)

70.6%

‘ ‘ Acute hepatic failure : 489 Il Cancers : 271 Bl Cholestatic-Cong disease : 4354
g Cirrhosis : 320 I Metabolic disease : 552 M Other disease : 185
WITS
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Primary Disease of Pediatric in Europe : 2-18 years
N = 8,673 (1988-June 2020)

6.7%

—15.1% '

17%

33.8%

12.7%
24.0%

p N

‘ Acute hepatic failure : 1309 I Cancers : 585 I Cholestatic-Cong disease : 2929
2 Cirrhosis : 1099 B Metabolic disease : 2080 I Other disease . 671
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2008-10 2018-20
Characteristic N  Percent N Pe t

— — —
l Acute liver failure 190 10.9% 125 7.7%
olestatic biliary atresia

Other cholestatic 225  1290% 212 13.1%

Hepatoblastoma 105 6.0% 114 7.1%
Metabolic 204 1T7% 279 17.3%
Other/unknown 449  257% 349 21.6%
Blood type
A 598 343% 551 34.1%
B 243 139% 198 12.3%
AB 54 3.1% 48 3.0%
s} B850 487% 819 50.7%
Medical condition
Hospitalized in ICU 445 255% 281 17.4%
Hospitalized, not ICU 309 17.7% 278 17.2%
Not hospitalized 991 56.8% 1057 65.4%
Medical urgency
Status 1A 264 15.1% 173 10.7%
Status 1B il 12.7% 359 22.9%
MELD/PELD > 30 481 276%  TO7T  43.8%
MELD/PELD 15-29 526 30.1% 209 129%
MELD/PELD < 15 249 143% 163 10.1%
Unknown 4 0.2% 5 0.3%
Any MELD/PELD exception | 521 299% 757  46.8%
All recipients 1745 100.0% 1616 100.0%
p‘ Table LI 19 Clinical characteristics of pediatric liver transplant recipients,
2008-2010 and 2018-2020. Pediatric liver transplant recipients, including re-
WITS transplants. Pediatric candidates aged 12 to 17 years can be assigned MELD
TRANSPLANT or PELD scores.
PALF

Indicators of severity
Hepatic Encephalopathy grade (n = 26)
0to2;3to4 4 (15); 22 (85)
On Acute dialysis 5(19)
Hemodynamically unstable (n = 21) 11(52)
Mechanical ventilation (n = 25) 21 (84)
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‘ D Transplanted @ Non-transplanted : demised @ Non-transplanted: recovered
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‘ DNon-transplanted ~ @Transplanted : demised  @Transplanted: recovered
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OUTCOME AND COSTS OF HEPATITIS A IN

Total bilirubin> 21 UL 232 (97.1%) 206 (97 £%)

Paediatric patients
Evidence of acute liver injury All patients [N =239) Uncomplicated hepatitis Complicated hepatitis A

(n=211, B8.3%) (n=27, 12.8%) n=1,

0.4%)

INR 1.50-199 9 [3.89%) &(3.8%) 1{3.7%) 0 (0:0%)
INR =20 4 (1.7%) 0 (0:0%) 3(11.1%) 1
ALT =40 UfL 230 (100.0%) 211 (100.0%) 27 (100.0%) T 1100.0%)
AST =40 UL 238 (99.6%) 217 {100.0%) 26 (96.3%) 1(100.0%)
ALP> 128U/ 233 (975%) 207 (98.1%) 25 (92.69%) 1(100.0%)

15 [92.6%)

All variables are presented as M (%)
ALT alanime aminotransferase, AST alanine aminotransferase, LWL units per liter

P
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1

ADMISSION DAYS PER STAY

= Complicated

B Deceased
Uncomiplicated

Paediatric patients
44 : 1K
e :
b Wb ard Mgar = 1
55 i : : Mmoo I
E,E 25 [ il :
- T (]
gz 2 B 17 |
1" 15 | (| :
] I R |
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5 1 i i I
E o P S I
01 12 23 34 a5 55 67 78 210
Mean length of hospital stay

Fig. 2 Length of hospitalization by patient outcome
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Table 4 Cost per patient day equivalent at included facilities in USD

Overhead line item Groote Schuur Hospital serving adult Red Cross Children’s War Memorial
patients Haospital serving paediatric

patients

Compensation of employess $119,892,542.40 5$9,548,135.59

Employes benefits $556,000.00 $175457.63

Goods and services 42720372881 5944142373

Machinery and equipment $1,715,050.85 $878,083.05

Software and intangible equipment 1694915 50000

Total overhead costs 5143384 371.20 $20.044.000.00

Tatal patient days 599,03 122,439

Joverhead cost per patient day equivalent® $249.00 $163.71
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“To obtain the cost per patient day equivalent, the total overhead costs were divided by the total patient days per facility

TRANSFER OF THE PATIENT

[Patient meeting PALF criteria? I

Contact/transfer to experienced
pediatric liver transplant center

Continue supportive care, diagnostic
investigations, and treatment

b

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

Transfer to medical floor for
continued medical management

WITS
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p‘ FIGURE 2. A general management algorithm for patients meeting PALF study entry criteria. PALF = pediatric acute liver failur; L
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TRANSFER OF THE PATIENT

jent meeting PALF criteria?

Contact/transfer to experienced
pediatric liver transplant center

|
Evidence of:
- Hepatic encephalopathy
- Cardiovascular instability
- Hypoglycemia
- Multi-organ dysfunction
(renal or respiratory failure)

Continue supportive care, diagnostic
investigations, and treatment

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

Transfer to medical floor for
continued medical management -

p‘ FIGURE 2. A general management algorithm for patients meeting PALF study entry criteria. PALF = pediatric acute liver failure. I I
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Contraindications for LT:
- Irreparable brain injury
- HLH Early listing for (T in
- Medication-induced Fver failure with 5 patients who may be eligible
attive malignanty based on likely etialogy of
- Unmanageable sepsis disease
- Multiorgan system failure that will n
nat improve with liver v
tansplamation Continuous reassessment
for:
- Hepatic encephalopathy
Ko
Pz - Multiorgan system
dysfunction
- Clinical instability
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WHEN TO TRANSFER

» Should be admitted to a paediatric liver transplant centre as early in
the disease course as possible

> Rapidly progressive and unpredictable

b Better outcomes in those transferred BEFORE hepatic encephalopathy
evolved

Centres favour listing during work up and ongoing intensive care
treatment within the first 24 - 48 hours

Time to listing on the PALFSG study after enrolment = 1 day

THE NEED FOR IMMINENT TRANSFER

| ]20/420:35 [21/404:26 |21/418:00 |22/402:43 |22/4 18:29
509 289 232

ALT IU/L 688 111

ASTIU/L 1622 119 552 416 202
>10 >10 > 10 > 10
123 226

-1 Z>rrowZr>x -
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______20i420:
ALT IU/L 688
AST IU/L 1622
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TIMELINE

ARRIVAL 20/04 20:00

DECOMPENSATION
20/04 - 22/02

TRANSPLANT
22/04 22:30

TIME TO TRANSPLANT = 48 HRS

P

WITS
TRANSPLANT
eagressive madicine, exceptionsl cars

19



2022-10-24

CONTACTING THE TRANSPLANT UNIT

Wits Donald Gordon

» On call phone: 067 413 5449 (Dr Beretta /
Dr Berkenfeld / Dr Mudau)

» Dr Beretta: 082 565 3216
» Paediatric transplant ward: 011 356 6494

» Leave name and contact details and state contact reason is for a patient in acute liver
failure

Charlotte Maxeke
- Dr Wallabh: 073 233 3155

WITS
TRANSPLANT
Pragressive mesicine, exceptionsl care.

SPECIFIC THERAPIES

> Wilsons: Single pass albumin dialysis and plasmaphoresis to remove
copper

» AlH: Steroids (41.4% response) ; role in I-PALF not established
> Role of plasma exchange : not established

» Role of N acetyl-cysteine in non-acetaminophen liver failure:
controversial; no survival advantage demonstrated

» High volume haemofiltration: HE > 2 +/- haemodynamic instability ;
improved MAP, serum creatinine and HE grade but survival outcomes
unknown

» CVVHD + plasma exchange: decrease in catacholamine index
» Extracorporeal liver support: not recommended on available evidence

P/ Ak
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C
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Frogressive meicine, excsptional core.

20



PALF

> Rapid onset, severe disease that progresses quickly
b Accounts for 12.5 % of all transplants and an important cause of

mortality
> Management challenges
I.  Determining aetiology

II. Supportive Management

Il.  Timely transfer

P
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Supportive management

Treat extrahepatic dysfunction

» Supporting life until liver
regeneration or transplantation

» Promotes liver regeneration

>

vV v v v v VY

» Systemic support of:

Airway and respiratory system

Fluid, electrolyte and metabolic
status

Renal system

Cardiovascular system
Neurological function
Coagulation

Secondary infection prevention
Nutrition

Cause specific treatment

: Nl
N

2022-10-24
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» At risk of ARDS and TRALI

» Monitoring:
» Sp02, p02, pCO2 and pH

» Mechanical ventilation with airway protection
» Grade Ill/IV encephalopathy

A] rway an d » Agitation with lower encephalopathy grades
. » Lung protective ventilation

resplratory > TV 6-8 ml/kg

Support » Low PEEP

» If paralysis required:

» Atracurium preferred: not dependent on hepatic
elimination

» Prevent aspiration: nurse head up
» Avoid dyssynchrony on the ventilator: keep sedated

Sk Wits University mi
Ponald Gordon

ZF Medical Centre ‘

Yetientruentrad, ndepentact hesdemic W

FlU]d , Sodium derangements

electrolyte\l Hypokalemia, hypophosphatemia, hypocalcemia
and metabolid -

managemeﬁ\ Metabolic acidoeTs

Common | T

derangemel

22
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management

69

Euvolemia:

Over-hydration> pulmonary and
peripheral oedema, ascites,
cerebral oedema

Under-hydration>HRS, ATN,
worsening encephalopathy,
hypotension

Protect cerebral perfusion
80% maintenance
Beware rapid fluid boluses

Normoglycemia:

Dextrose infusion via central access

Fluid, electrolyte and metabolic goals and

Electrolyte replacement:

Phospate

Sodium: maintenace at 2-3
mEq/kg/day. Avoid sustained
hypernatremia in attempt to

reduce ICP

J Wits University
Ponald Gordon
WF Medical Centre

Patient-sentred, adepentant heademic

Renal support

» Acute kidney injury very common
» CVVHD:

» Controls metabolic acidosis and
fluid overload

» Decreases inotrope requirements

» Decreases ammonia levels in
children, less evidence for it in
adult population

» Beware hypocalcemia and acidosis
on regional citrate CRRT

» Initiate CRRT early if:
» Oliguric

» Fluid overload

» Hyponatremia (<130 mEq/L)

» Hyperkalemia

» Metabolic acidosis

» Hyperammonemia >150 umol/L

23
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» Hyperdynamic circulation common: peripheral
vasodilation, decreased SVR, low MAP

» Monitoring:
» PR, BP, IAP, UO, CRT, temperature
» Mixed venous oxygen saturation, SVV, PVV in patients on

N inotropes
Cardiovascular > Support:
» Once fluid replete: Noradrenalin inotrope of choice, low
S u p po rt dose vasopressin (1-2 units/h) considered if NE

requirements escalate

» Escalating inotrope requirements may indicate need for
hepatectomy: toxic liver

» Pitfalls:

> Relative adrenal insufficiency if inotrope unresponsive.

Jk Wits University  enectmic®
Donald Gordon
WF Medical Centre -
O AR L

Patient-sentred, adepentant heademic w1 4

Neurological monitoring

» Hepatic encephalopathy and raised ICP
common

» Hyperammonaemia increases intracellular
osmolarity in astrocytes and cerebral oedema

» Monitoring:
» GCS/AVPU/HE staging

» Features of raised ICP - bradycardia, dystonia
and hypertension, pupillary abnormalities,
focal neurological deficits, seizures

> Glucose levels

» Ammonia levels: Free flowing blood sample,
quickly placed on ice to avoid falsely elevated
results

24



Neurological monitoring

>

»

>

»

Invasive ICP monitoring:

» Limited evidence of overall benefit: 7%
bleeding complications

Reverse jugular venous oxygen saturation:

» Intermittent, indirect measure, prone to
jugular venous thrombosis

Transcranial doppler
» Operator dependent

» Measures pulsatility index, mean blood flow
velocity and arterial pressure

Cross-sectional imaging for intracranial bleed:

» Any si%n of neurological deterioration and in
grade 3 or 4 HE

Neurological support: prevention and
management of raised ICP

» Head end elevation to 30 degrees »  Spurt ICP:
» Sedation, minimise stimulation » 3% saline
» Avoid benzodiazepines > 0.5-1g/kg (20%) mannitol
i (contraindicated in AKI, beware
» Morphine/Fentanyl preferred serum osmolality>320 mEq
» Avoid fluid overload » Transient hyperventilation

» Sodium between 145-150 mEq/L
» Early CRRT

fever

» Evidence for prophylactic renal dysfunction

anticonvulsants poor > Hepatectomy?

» Urea cycle disorders: ammonia

» Lactulose and Rifaximine use: little

scavengers

supporting evidence in acute setting

» Moderate hypothermia: best avoid

» Indomethacin: causes bleeding and

2022-10-24
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NB:

DO NOT CORRECT INR UNLESS ACTIVELY BLEEDING

Balanced coagulopathy: procoagulant proteins (factors V,
VII, X, fibrinogen) and anticoagulant proteins
(antithrombin, protein C, S) are reduced

Often pro-coagulant, may bleed with concomitant sepsis

Coagu lopathy » Factor V levels and INR used as prognostic indicators and
signs of liver recovery
management Vit K given
Only transfuse platelets if <10 or <50 if an invasive
procedure is planned
Stress ulcer prevention - proton pump inhibitor
At risk of TRALI
Jk.. Wits University N‘mumcﬁ
Donald Gordon
WF Medical Centre v
Fetient-sentrad, adepentert Resdemic :\m"
Increased risk of sepsis: immunosuppressed, bacterial
translocation
Monitor:
» Fever
» SIRS : non-specific
Secon d a ry » CRP: unreliable as a marker of sepsis
. . » Daily surveillance cultures
infection

Prophylactic broad-spectrum antibiotics and antifungals

Selective gut decontamination not recommended

gg Wits University nlmcumcﬂ

Donald Gordon
AR edicat centre ;.,,

e
Fatient-seatead, [ndesendant Aredemic S

26



2022-10-24

Nutritional support

» High metabolic
demand

» Enteral feed whenever
possible

Protein at 1g/kg/day

TPN may provide
maximal calories with
minimal volume

Cause specific therapies

Tabde 4 DHiorders chanlng pasdiatre scue Bver Tailure for which there are scticlogy-speciec ineatmesn optiosns,

Artiokny Treatmsnt
Tyrosinemia type | Hilisione
Paracebimel Doty B-anetyl cyiitine
Haemophagecyti lymphohistiocyieis EmImanceuppresion protocots
HEW ndicmion Acyciear
Dreugg- indused Bver injury Withdrawal of offending dnag
Calactnseiia Gal actenr fres formul
Fary acid coddation disorders [rexirose infusion
REAS deficsncy Dz (gl infuvion
Gestational alkdmmune lrrer dizease Double wolame exchangpe trarshsion and intzave-
mUs insnunogi bulin adminktration
Arute HEV Anci HEV anthieily
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« Anygrade HE and INR2 6.5 * Arterial pH < 7.3 (after adequate
fluid resuscitation)

e = transplantation

+ SBR 2 300 umol/L + Creatinine > 300 umol/L

* Age<10o0r>40 years * INR>6.5

* Unfavorable cause (DIL, « Lactate >3.0
indeterminate)

Clichy-Villejuif Criteria

. Each patient is assessed for mortality risk without transplantation
Presence of HE
o Modern management has decreased mortality of PALF from 72% to 14%
<20% of normal in patients < 30 years old - . . s
Multi-point assessment over time critical
<30% of normal in patients > 30 years old

v v vy

Validated prognostic markers:

»  Degree of liver dysfunction (INR, Factor V levels, Bilirubin levels)
Extrahepatic dysfunction (Creatinine)
SIRS

Age (<10 years, over 40 years)

v v.v vy

Aetiology (non-Paracetemol, no- Hep A. Acute Wilsons, GALD, HSV
do particularly poorly)

> Factors which may preclude patient from LT:
»  Pre-existing advanced or progressive neurological impairment
»  Mitochondrial disorders
»  Active extrahepatic malignancy
> HLH e

Kings College Criteria

Acetaminophen Non-acetaminophen
- lactate >3.5 - INR>6.5 with HE
Or Or
- pH<7.3 or lactate>3 - Any 3 of 5 with HE
or o Age<10or>40yrs

- Grade lll or IV HE and INR >6.5 and
creatinine>300 mmol/L

Bilirubin>300 mmol/L
INR>3.5

Duration of jaundice to HE>7days
Etiology: toxicity due to drugs or
undetermined causes

O 0 O O

Clichy criteria
- HE grade Il or more and factor V concentration <20% in patients aged under 30 years
- HE grade Il or more and factor V concentration <30% in patients aged more than 30 years

ALF: Role of liver transplantation

-
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ROLE OF TRANSPLANT

» Before transplant, mortality was 70 - 95%
» After introduction of LT: 11% @ 21 day outcome

» Patient survival and waitlist mortality > at centres performing > 50
technical variant graft transplants

> Living donor liver transplantation confers additional advantages

» Decreased cold ischaemia time and therefore graft function

» Improved graft quality
» Higher long term survival (72% vs 40% in deceased donor)

» Reduced waitlist mortality

P

WITS
TRANSPLANT
" fcine, exceptional sare

Outcomes of liver transplantation for
acute liver failure

» 70% one year survival
(vs. 85% for other \
causes) \

> After one year survival |
is as for any other {
cause \

» Refer early for Status 1 |
listing !

» South Africa has access
to a living donor liver
transplant unit! Call
Wits Donald Gordon
Medical Center

Nk
7

i
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Liver grafts in the paediatric patient

4) Living donor right lobe liver
transplantation

5) Living donor left lobe liver
transplantation

2) Piggyback technique

8) Living donor left lateral segment
transplantation

Pediatric

1) Conventional technique 3) Split liver

Auxiliary liver transplantation

Auxiliary liver graft

Mative liver remnant

30
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The patient qualifies for liver
transplantation: what now?

» Median waiting times for LT vary among centres:

» Cadaveric donor pool dismally small in South Africa, paediatric donor pool even
more so

» Most children rely on reduction of an adult graft, mortality and morbidity risk
» Living donation lifeline
» Once listed: monitor for exclusion criteria and futility:
» Progressive sepsis despite treatment
» Invasive fungal infections
» Escalating inotrope requirements
» Evidence of brain death
» ARDS

Extracorporeal liver support systems:

Liver support
therapies:
alternatives
liver
transplantat

31



2022-10-24

Extracorporeal Blood Purification Therapies

» MARS: MARS (Molecular adsorption » CPFA (Coupled Plasma Filtration
and Recirculation System) and Adsorption) |

Albsmin dialys
- > Blood in

Hasmogzialyess
cireuit.

Plasmafilter
0 O

Plasmafiltrate|

Ultrafiltration

Anion 4 :
Exchangs Activated

To paient Resin Charcaal

Liver cell transplantation

» Under investigation
» Hepatocytes infused into portal system, peritoneal cavity, spleen
» Source of cells:

» Hepatoblastoma: malignancy risk

» Porcine cells: xenotrophic viruses

» Large cell volume required:
Intraportal infusion
(percutaneous)

» Most lost on initial infusion

L Hickman line in

inferior mesenteric
vein

p
Catheter through

» Does not address any portal hypertension in chronic setting amblicalvoin

(in newborn)

Main Criteria

« Fresh or cryopreserved hepatocytes

« Cell viability should be >60%

+ ABO blood group compatible

«Up t0 10° cells per infusion

« Portal pressure monitoring

« Repeated up to 6-10% liver mass

« Immunosuppression - tacrolimus & steroids

» Hepatocytes embolisation risk
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NON-TRANSPLANT
; TREATMENT OF
ACUTE LIVER FAILURE

Key eharacterigtics of acute liver fallure
* Muttisyssam organ failurg
= Cerabral aecama and inracranial

hypartansion

* Vascalegia-cardicorculatery failire
= Immura fadure - Sapsis
= Cytolng storm

Key management objectives

*Provent and support organ failure

* Dig prevent

rv;%rwmemm s
demaiCHT

*Matahokc sad slectialyte homeostasis

« Optimize hamodynamics

+Prevent and trea sepsis

* Evaluate and organize transplantation
(eartaveric, fiving-reiatad)

*Exiorsivg and 5o rolated siciog
workap

*Elinlogy epeciic reatmant
slise NAC

eMonkar iacsats, iver funciion
inchading IR, Bmeonia. creainine
ar flukd befsnce

=Early broad spectrum antibicecs

1k FFF gy choul wioaang,

prafsr fbrinogen ard plateint

Fanetison vt vasme pioeeurs

shisintain norma ghucase and serum
nasreria (Ma” 140150 mmoit |

vasaprassors I Fypalsrsive
anmn (wmm basect to
i Grgan

sheuramonhanng: TED, NIFS.
opic nerve Sheasn olameter

*Prevent hypenatremis
fdaniior ard traat hyporammannmia
*Camatnarapy Il GHT-Myparanic

cargias outaut messuremsnt
Invasive manftaring:

= ctesial blood prassure i hyposanaive

= Si¥0,, Sevn,

mEgiline

«Temperature cortrak-Avold teves,
‘wrn tamparaturs oA J6°C

=Mainisin FSCO; 45452 kPa (irauma
guitalimg)

aclor u:m
wncanced by &l cinical
FAUFOIOZY S0 ON-rEsive

. pressure
50 kg [wauma gukdolnes)

L

o0

sCaonsider ememsncy hepaleciomy

' PROMOTE SPDHTANEOUS
LIVER REGEMERATION AND

SUPPORT ORGAN FAILURE '

CHT,
hasmodynarmic instabiily ardiar
rafaciory olesdng

#Naiive nepatocytes infussd theough
portal wein-bench 1o badside naw

b 51 rn chrically avallabls putsics
resaAIch candtions

» Trarepiarlation ol mcroencansisiud

nsidar cytounes remavalinnate
ks
{Gyloacruts, Saleciiva eyiopharsdc
deiion raspectivalyl-uncer

-
Bty Ean of Migh-vokime CKRT

eilhar glone of corbined wifl High
volurre plasme exchange

pubishesd but nol set in day 1o day
praciice

fonly sessarch Based)

(it fram
ackits)
= mrmancenarapy it macropea

g6 activatsg
ST af HLH [poven aaimant of
e candilions)

. Dalysis (MARS,
SPAD, Promothousi-used only i
SHlACIG GAniTas win auperiance.
though no evidencs on surdval

shown in adults or childnen

THE PAEDIATRIC LIVER EMERGENCY

» A diagnostic emergency : the infant

with liver disease

» PALF: Paediatric Acute Liver Failure
b Variceal bleeding

> Metabolic Encephalopathy

WITS
TRANSPLANT

Pragrass ve medicing, xceptional sare.

2022-10-24
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THIS IS AN EMERGENCY!
Largest population attended to by paediatric hepatologists
May not look acutely ill, may even be thriving
Diagnosis can prevent life-threatening complications and can be time-
sensitive
Haemophagocytic lymphohistiocytosis
Metabolic disorders
Herpes Simplex
Gestational alloimmune disease

Biliary Atresia

P

WITS
TRANSPLANT

o icine, excaptionalcare

| FEEL | MUST BRING
TO YOU ATTENTION,
MY DEAR FELLOW ...

THAT YOU PATIENT IS
MOST TERRIFYINGLY
YELLOW

2022-10-24
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DEFINTION OF THE JAUNDICED INFANT

> 60% of term and 80% of pre-term infants present with jaundice =
physiological + unconjugated

> Prolonged jaundice = jaundice for > 2 weeks in a term and > 3 weeks
in a pre-term infant

> TRIGGER INVESTIGATION

b Pale stools and yellow diaper staining are other signs BUT

> 37% OF DOCTORS AND NURSES AND 66% OF PARENTS CANNOT
PROPERLY IDENTIFY PALE STOOLS

> MUST USE A STOOL CARD FOR COMPARISON

P

WITS 5

1 TRANSPLANT
© Progressive mesicine, xceptionsl care.

‘ MAIN CAUSES OF CHRONIC CHOLESTASIS IN CHILDREN

| «SURGICAL» CHOLESTASIS | ’ «MEDICAL» CHOLESTASIS

- Choledochal cyst or synthesis (e.g., PFIC)

- Biliary atresia { - Disorders related to bile acid transport
‘ - Proteic and glucidic metabolism [e.g.,

tyrosinemia type |, galactosemia)
Genetic syndromes [e.g. Alagille
syndrome)
- Mitochondrial and endocrine disease
- Hepatic infections

- Parenteral nutrtion — associated
cholestasis (PNAC)
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Ensure Vitamin K

‘ Stool calour - Use a stool colour card

Non-pigmented

Rule out

1. Biliary atresia

2. Choledochal cyst

3. Inspissated bile duct syndrome-
turitwH: v

wITsS 20 MoCurs Aright symdomes
TRANSPLANT 21. Mhochonanial hepalopathy
Fig. L Acthalogy i infantil and the approach.

BC INFANT STOOL COLOUR CARD
SCREEMING PROGRAM FOR BILIARY ATRESIA

WITS
TRANSPLANT

Pragrass ve medicing, xceptional sare.
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BILIARY ATRESIA

b Progressive fibrosing cholangiopathy resulting in
the ongoing destruction of the bile ducts

» Accounts for about 25% of neonatal cholestasis

» Diagnosed via on-table cholangiogram or liver
biopsy NOT on abdominal US or HIDA scan

» Poor native liver survival if diagnosed beyond the
age of 2/12

b For the best results, Kasai portoenterostomy should
be performed in under 30 days (70% native liver
survival vs 0% in >120 days)

» PALE STOOL + JAUNDICED INFANT =
‘7‘ REFERRAL TO PEADATRIC
GASTROENTEROLOGIST

WITS
TRANSPLANT
grassive medicine, excaptional care.

| Type | Atresia of the common bile duct ‘

L3

‘ Type Il Atresia of the common hepatic duct

INVESTIGATIONS

avoided
» LIVER BIOPSY IS CENTRAL: RAPID AND ACCURATE

» 88-96.8% accuracy rates

further investigated with MRCP

Pi

WITS
TRANSPLANT
agrossve medicino, xcsptional core.

» HIDA scan only if stools are ambiguous and liver biopsy is trying to be

> Ultrasound is useful in the diagnosis of choledocal cysts which may be
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Table 2. Disease-specific imvestigations for infants with lver disease.
Disorder Envestigations
Sepsis, urinary tract iniecten Blood cultwre, urine oulture.
» Ultrasound - Cyst at the Lrigeict eyt ke mwmmmmwgm
porta, triangular cord sign, ot vees e i %“;:H;m Tined . e o
. Hemophagooytic mphohistecyiosis count, serum irighyosrides, fibrinogen, a5,
small irregular gallbladder, e i st e i e S i
polysplenia/asplenia, situs e S e s
. Calactesemia BEX galactose1-phosphate oridyl iransierase levels befoce any RBC transfusion
mnversus Tyrosinemia type: Urine succinyd acetone, matational
Hereditary fructoss insalesance, -'ﬂlnp:pmc:':l!drﬁu:n:m Genetic testing
MoCune Albright syndrome, oarin defidency, Down syndrome, trans-
» Liver biopsy - Expanded e st & deiees T e et
portal tract with fibrosis and L g s o, Mo ik e A, 1, m"”.“;m’mwmmimmmmm
inflammation, bile ductular Pankypopituitarism, hypothyroidism e e, b s Sy o e i,
: : A et el —
reaction, bile plugs ~—p— e 5 s i o ) e SR
Liver biopsy = wmnnmm-ﬂmmmm
reaction, bile plugs
Operative cholangiogram to Wt e i, NECH b mmgmm";';:m
Bile acid transporter defects GLT, gemetics, liver

Syndromes paucity of bile ducts (Alagille syndrome)

Bile acid synihesic disarders

confirm the diagnosis

"l

WITS
TRANSPLANT

Prograssive medicine, exceptional o

pemerics
GGT, serum bile acid, urine bile acid profile, graetics
leved and

Alpha-T.amitrypsin deficency ph ;
Cy=tic fibrosis ImEmunorEaCTive rypsinogen, geEnetics
Chalesteryl ester storage disease Serum chalestenol, iriglycendes, lysosomal acid lipase levels, geneno
™ Wery iong=chain fatty acid, genetics
dlml\du'ﬂl Transferrin el

WSV, hespes simples vinis; MRCE,
mmum REC, ped bl cell; VDRL, Venereal Research Disease Liboratory.

TABLE 4. Targeted i igations of the i ic imfant

Tier 1: Aden i fer chal been established im onder w boils
idesnify treatuble diorder m well as 10 define the sevesity of e liver
involvemest

Blood CBC + differentinl, INR, AST, ALT, AP, GGTF, T8, DB
o conjugmed bilinsbi), albesmin and ghecose. Check @-l-antimyspis
phenotype (Pi typig) and level, TSH, T4 if newbom screes resshs not
readkily avalable

15 lysis, eulture, reducing sub (abe ot gal

Consider bacterial cultures of blood, urime and ather fluids egpecially if
infant is clinically ilL

Werify resubs of trestable dissrders (ssch as galicosemis and
hypothyroidism) from sewbom screen

TABLE 4. Targeted investigations of the persistently cholestatic infant

Tier I: Aim to evaluate after cholestasis has been established in order to both
identify treatable disorder as well as to define the severity of the liver
involvement

Blood—CBC + differential. INR. AST, ALT, AP, GGTP. TB. DB

d evaluation in concen with pedi

{-:mnl—tSll and T4 values, seram bile acids, costisol

Pi

WITS

TRANSPLANT

Consideration of specific cticlogies
Metabolic—serum ssmonia, laceste level, cholesisrsl, red blood cell

alactose |-phocpbatc s for saccinyl
andd anganic acids. Coasider wrise for Bile salt species profling
D—direc mucleic ackd sesting via PO for CAIV., HSV, lisera

with & low thecsbold for gens pamels or cxome sequancing
$oweat chilorice analysis {scrum immunorcacsive mypsinoges level or
CFTR genstic iesiing) us appropriais
lenagieg
CXR—lung and hears disesce
inal ahnarmalities {such as betierfly vesiebrac)
Echocardiogram—evabuuiing for cardine anomalies seen in Alagilie
syndrome

Cholangiogram
Lives biapsy timing and appeoach will vary acconding ta isintion

Opbalmaciogy
MetaboliciGenetic (consider when o involve, especially when there i

(or conjugated bilirubin), albumin and glucose. Check o-1-antitryspin
phenotype (Pi typing) and level, TSH. T4 if newborn screen results not
readily available

Urine—urinalysis. culture. reducing substances (rule out galactosemia)

Consider bacterial cultures of blood, urine and other fluids especially if
infant is clinically 1l

Verify results of treatable disorders (such as galactosemia and
hypothyroidism) from newborn screen

Obtain fasting ultrasound

Tier 2: Aim to complete a targeted evaluation in concert with pediatric
gastroenterologist/hepatologist

consideratson for gene pasels ar whale exome
Candiology/ECHO (if marmur present or has Bypenia, poar candisc
funcion)

General pediatric surgery
Memizion/dictician

= alanine AP = alialise phosphatssc; AST =
mm.u[ — complete blood count; CETH — cystic
Soncit bns mewbrane receptor; DB = cosjugated (dirsct) bilinhins
ECHO = cchocardiograms, GG TF = gamena-ghiamyl rassierse; HSY =
b:xﬁanphvm 113 = infectious discases; [N =
ratics; PCR. = palymernse chain rescsion; TH — total bilindsin; TSH =
hormanc.

38



2022-10-24

TABLE 3. Physical findings in children with neonatal cholestasis

Assessment of general health

General appearance

Vision/slit lamp examination

Hearing

Congenital infections, PFIC1, TJP2, mitochondrial
Cardiac examination: murmur, signs of heart failure
Abdominal examination

Stool examination (crucial—the primary physician
should make every effort to view stool pigment)
Neurologic

rpmoa

111 appearance may indicate infection or metabolic disease, infants with biliary atresia typically
appear well

Dysmorphic features: Alagille syndrome in the neonate rarely exhibits characteristic facial
appearance with a broad nasal bridge, triangular facies, and deep-set eyes. Typical facial features
may appear at around 6 months of age, but are often nonspecific (69)

Congenital infection, storage disease, septo-optic dysplasia, posterior embryotoxon, cataracts

Congenital heart disease: Alagille syndrome, biliary atresia splenic malformation syndrome

Presence of ascites; abdominal wall veins, liver size and consistency, spleen size and consistency
(or absence thereof), abdominal masses, umbilical hernia

Acholic or hypopigmented stools suggest cholestasis or biliary obstruction

Note overall vigor and tone

P

WITS
TRANSPLANT

#roa aicine, excaptional care.

PFIC = progressive familial intrahepatic cholestasis; TIP = tight-junction protein.

EXAMINATION

» Clinically ill / well

p» Cardiac lesions on

» Ascites; liver and
spleen size +
consistency and

» Tone and vigour on
neurological
examination

Pi

WITS
TRANSPLANT

Pragrass ve medicing, xceptional sare.

» Dysmorphic features

cardiac examination

abdominal masses on
abdominal examination

&  INVESTIGATION ¥

» FBC and diff, INR, LFT and
glucose
» a-1-antitrypsin phenotype (Pi |
typing) and level, TSH, T4
» Urine —urinalysis, culture, \
reducing substances |

» Consider bacterial cultures
of blood, urine and other
fluids especially if
infant is clinically ill

» Fasting ultrasound
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Facial dysmorphism

Abnormalities in eye examination

Skin changes

Congenital cardiovascular defects
Skeletal abnormalities

Neuromuscular involvement

Massive splenomegaly
Ascites

Genital abnormalities

Renal anomalies

7 2 TIER

TRANSPLANT

Progee: exceptional

Down syndrome, Zelweger syndrome, ARC syndrome, Smith Lemli Opiz syndrome,

(difficult to appreciate in neonates)

Cataract - Congenital rubella, galactosemia, Zellweger syndrome, Wolman disease
Posterior embryotoxon and Drusen - Alagille syndrome

Cherry-red spot - Gaucher's and Niemann-Pick disease

Seplo-aptic dysplasia - Hypopituitarism

Icthyosis, hypotrichosis - Neonatal sclerasing cholangitis

Cutameous laxity - ARC syndrome, transaldolase deficiency

Lymphoedema - Aagenaes syndrome

Pulmonary and peripheral pulmonary stenass, tetrology of Fallot - Mlagille syndrome

Atrial and ventricular Septol Defects, preducdenal portal vein, absent Inferior vena cava - Biliary atresia

Vertebral anamalis - Alzgille syncrome
el stigplng on X-12y ~ Zellweger syndrame

Hypotonia - Down syndrome, Zellweger syndrome, Wolman syndrome, congenital disorders of glycasylation,

mitochondrial disorders, Gaucher and Niemann-Pick disease

Seizures - Congenital intrauterine infections, disseminated herpes infection, hypoglycaemia due to any cause

of liver failure, galactosemia, fructosemia

Arthrogrypopsis - ARC syndrome

Gaucher's and Niemann-Fick's disease

Ascites without liver failure - Spontaneous rupture of bile duct
Ascites with liver dysfunction - Any cause of neonatal liver failure
Micrapenis - Septc-optic dysplasia

Ambigous genitalia - Smith-Lem!i-Opitz syndrome

Cysts - ciliopathies

Dysplosia - ARC syndrome

Table 2. Disease-specific investigations for infants with liver disease.

Disorder

I rymry

Sepsis, urinary tract infection
Congenital intrauterine infections

Nmai herpes simplex mlecl:lm:l

Jcytic incytosi

Gestational alloimmune disease

Galactosemia

Tyrosinemia type 1

Heredlrary fructose intolerance, arthrogryposis renal dysfunction
chal Dubin-Joh: . GRACILE .

MicCune Albright syndrome, l:n'rm d!ﬁnzncy Duwn synidrome, trans-
aldolase deficiency, ciliopathies

Mitochondrial hepatopathy

Ornithine transcarbamylase deficiency

Spontaneous rupture of bile duct

Lipid storage disorders - Gaucher’s, Niemann-Pick type A, B. C

Congenital leukaemia
Biliary atresia

Choledochal cyst, clluhdudmliﬂlsasls
sclerosing c NISCH
Bile acid transporter defects

Syndromic paucity of bile ducts (Alagille syndrome)

Bile acid synthetic disorders

Blood culture, uring culture.

Review of maternal serology, history of infection during pregnancy, In the neonate
— wrine CMV PCR, Guthrie card blood spot DNA, VDRL serology test, toxoplasma
serology, Rubella serology

Serum H5V PCR

Full blood count, serum triglycerides, ferritin, fibrinogen, soluble CD25, bone
marrow aspiration and trephine biopsy, perforin expression, Natural killer cell
degranulation and cytotoxicity, perforin mutations, SAF and XIAP expression
Buccal mucosal biopsy for salivary gland iron staining. MRI abdomen, serum
ferritin, total iron binding capacity

RBC galactose-1-phosphate uridyl transferase levels before any RBC transfusion
Urine succinyl acetone, mutational analysis

Genetic testing

Serum lactate, pyruvate, genetic testing

Serum ammonia, plasma and urine amino acids, genetic testing
Hepatobiliary radioisotope scan

White cell enzymes, skin biopsy for fibroblast culture and filipin staining, genetics,
eye examination, bone marrow aspiration and biopsy

Random serum cortisol, If low short synacthen test, thyroid function test, MRI
brain, genetic mutations

Full blood count, bone marrow aspiration, biopsy, flow cytometry

Ultrasound - Cyst at the porta, triangular cord sign, smaill irregular gallbladder,
polyspleniajasplenia, situs inversus

Liver biopsy — Expanded portal tract with fibrosis and inflammation, bile ductular
reaction, bile plugs

Operative i to confirm the di
Ultrasound, MRCP

Liver biopsy, genetic studies

GG, genetics, liver immunohistochemistry
Ec eye

liver biopsy and

genetics
GG, serum bile acid, urine bile acid profile, genetics

Alpha-1-antitrypsin deficiency Alpha-1-antitrypsin level and phenotype
Cystic fibrosis Immunoreactive trypsinogen, genetics - -
Cholesteryl ester storage disease Serum cholesteral, triglycerides, lysosomal acid ﬁ%uﬁs ts Unive
Zellweger syndrome Very long-chain fatty acid, genetics . Penald Go
WITS Eﬂim disorder nffﬂmiaﬁm Transferrin el Oresis, s
TRANSPLANT L SV, herpes simplex virus; MRCF, magnetic C
S S — sclemsmg cholangitis Ivypnl:ncbnns RBC, red blood cell; \-'Dl'ﬂ.. \c'enema] Research Disease Laboratory. Fatignt-4enAtead, | NGedentarst. &
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TABLE 4. Targeted i igations of thy i i infart

Tier 12 Al o evalume afier cholesinsis bas been established i ooder w both
idemtify treatable disorder s well as 1o define the severity of e liver

imvalvemess
Blood £BC 4 differcasinl, INE, AST, ALT, AP, GGTP, TH, DB
D NEW TIER S Eamas A
ceee phenotype (Pi typing) and level, TSH, T4 if newbom screes resshs not
resdily available

Usime—urisabysis, cultore, reducing substisces nede out galactasemia)

Consider bacterial cultures of bleod, urise and other fuids especially if
infant is clinically il

Werify resuhs of tresable disorders (sach as galactosemia and
hypothyreddism) from sewhbom scrcen

T
|Tiu2:)l.inneuq:|z|el-qu=dﬂ-]n-iummn-ilhpuﬁnx I
o 3

Consid of specific eiiologies

smmania, lactate level, cholestersd, red blood cell
n in for sscci

‘acids. Comsides wise for bilc salt speciss profiling

‘mucleic acsd sesting via PCR for OV, HSV, lisiera

Tier 2 = Targeted evaluation in concert

with a paediatric gastroenterologist / oo ot o e s o e

hepatologist pril st i
Imagieg

)
Echocardiogram—evabsating for cardis: anomalies seen in Alagille
syndrome

Chalangiogram
Liver bicpay {timing and appesach will vary acconding to instinitica
and expertise)
Consideraticn for cossstsians
CALL =
Metabaliciieaciic fconsider when 1o ivvalve, cspecially when there is
consideration: for gene pascls or whols cxeme sogeencing)

YOUR e
Genersl pediatric surgery

of HEPATOLOGIST s

WITS herpes si 1) = infctious di IR i normal-
TRANSPLANT ieed rasio; PCR = polymense chain rescsion; T8 = t0tal bilindin; T5H =
o ihyrodd-stimulatisg hormone.

#roa

Manage complications of cirrhosis:
Optimize nutritional status: . ascites
« profein'caloric ntake + variceal bleeding
. Temlr_!g l.u_larm_ + encephalopathy
= vitaminimicronutrient status. + spontaneous bacterial peritanitis

Management

Assess exirahepatic organ
Maximize nsplant childhood volvement:
||'¢1|'|'r|.||'||ztm-:::'a . i'nml
+ agcelerated vaccination schedules v RAPRAG
+ live-wirus vaccing precautions. %
« skelatal
1 ration of the services of a dedicated
atric multidisciplinary health care team:
+ pediatricians and pediatric surgecns
- nurses
= digticians
+ social work
 Sepcimion) e
» financial services
* home health care q :
= pediatric hospital setting
Fatignt-s

41



2022-10-24

NUTRITIONAL ASSESSMENT OF CHILDREN WITH CHOLESTASIS
ANTHROPOMETRIC BIOCHEMICAL MARKERS INSTRUMENTAL

other parameters)

- Length - Dual-energy X-ray
(children <2 years) Absorptiometry

- Height - Serum protein levels - Blaelactrical
(children 52 years) - Albumin impedance

- Mid upper arm - Prealbumin - Indirect calorimetry
circumference - Transferrin

- Triceps skin fold - Retinol-binding protein

= ekc

p‘ Figure 4. Nutritional assessment of pediatric chronic cholestatic liver diseases. J k. Wits U

WITS : I
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»
aressive medicine, exceptionsl car.

Lipid
- 30-50% toml
energy
=30-70% az
K MCT PUFA/LCP
: . >10% of total
2-3 mmolfKg energy
Daily nutritional
- requirementsin Protei
Na cholestasis i s
- W _
requirement "f-M
fage 10% total AAs
p (2/3 =CHo,
/ 173 =lipid}
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Pruritus

« Ursodeoxycholic acid 15-20mg/kg/day
« Bile acid binding resins 250-500mg/kg/day
» Phenobarbitol 3-10mg/kg/da

« Rifampicin 10mg/kg/day

 Antihistamines

 Naltrexone 1-2mg/kg/day

Ascites

» Furosemide 1-2mg/kg/day
« Spironolactone 2-6mg/kg/day
e Albumin 1g/kg 20%

Variceal bleeding

« Octreotide 1-5ug/kg/hr

Cholangitis prophylaxis ;

o TMP/sulfamethoxazole 2-5mg/kg /dgyﬂu

MEDICATION

Vitamin Supplementation

5000 - 25 000U /day

() 500 - 1000iu/kg/day

25-200iu/kg/day

2.5mg x 2 per week up to 10mg daily _qy_
—
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Of note ....

» ALL children with cholestatic jaundice should be managed
with a paediatric hepatologist

» Ascites is a complication of chronic liver disease
representing decompensation and warrants expedited
referral

» Suspected upper gastrointestinal bleeding should be
referred to a facility with a paediatric gastroenterologist
or paediatric surgeon with access to endoscopy

P

WITS
TRANSPLANT
Pragressive mesicine, exceptionsl care.

CONTACTING THE TRANSPLANT UNIT

Wits Donald Gordon

» On call phone: 067 413 5449 (Dr Beretta / Dr
Berkenfeld / Dr Mudau)

» Dr Beretta: 082 565 3216 /
rees.beretta@gmail.com

» Paediatric transplant ward: 011 356 6494

» Leave name and contact details and state contact reason is for a patient in acute liver failure

Charlotte Maxeke
- Dr Wallabh: 073 233 3155

Pi
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CONTACTING THE TRANSPLANT UNIT

Wits Donald Gordon

» On call phone: 067 413 5449 (Dr Beretta / Dr
Berkenfeld / Dr Mudau)

» Dr Beretta: 082 565 3216 /
rees.beretta@gmail.com

» Paediatric transplant ward: 011 356 6494

» Leave name and contact details and state contact reason is for a patient in acute liver failure

Charlotte Maxeke
- Dr Wallabh: 073 233 3155
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