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Gestoorde levertesten

|. Levertesten

© 2010 Encyclopzedia Britannica, Inc.

2. Afwijkend: wat nu?

3. WVat te verwachten in de huisartsenpraktijk?
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Terminologie

‘Levertesten’ ‘Leverfunctie’
idee omtrent leverschade idee omtrent synthesecapaciteit
idee omtrent detoxificatiecapaciteit

* ALT Alanine aminotransferase * Bilirubine (direct / indirect)
* AST Aspartaat aminotransferase * Albumine
* AF  Alkalisch fosfatase * INR

* ¢GT Gamma-glutamyl transpeptidase

* (Trombocyten!)



Levertesten: belang?

* Associatie van afwijkende levertesten met ...
* Leverziekten
* Extrahepatische ziekten
* Fysiologische condities

* Afwijkend bij 17,5% van de asymptomatische algemene populatie

* 58% van deze patienten wordt niet adequaat opgevolgd ~

ﬁ

* Normale levertesten sluiten leverziekten niet uit ! Qg

« HCV. AIH, MASLD, ... ND
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Transaminasen

AST

| mei 2024...

Schrapping van de gecombineerde verstrekking van AST en ALT en N
toevoegen van een cumulregel bij de individuele verstrekkingen. Dat %
betekent dat AST en ALT niet meer samen terugbetaald zijn op | =
voorschrift. Indien beide aangevraagd worden zal | van beide aan de patient &C
aangerekend worden aan het RIZIV tarief (3.2 €). %&(?
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AST en ALT

Merkers van hepatocellulaire schade

AST: lever... maar ook: hartspier, skeletspier, RBC, nier, hersenen

ALT: meer leverspecifiek als AST

N

 Ratio AST/ALT > 2 ? Denk aan... ?

¢ Alcoholische hepatitis B

' T

e Cirrose QC

NN
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FIB-4

* Niet-invasieve merker voor inschatting fibrosegraad

* Age ([yr] xAST [U/L]) / ((PLT [10(9)/L]) x (ALT [U/L])(1/2)) ”z@i
* ‘Rule out’ bij score < |,45 (géen F3/F4)
* ‘Rule in’ bij score > 3,25 (F3/F4)

* ‘Indeterminate’ bij minstens 30% van de populatie

N

m

P
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 Nadelen? T
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*  Ontwikkeld bij cohorte patiénten < 65 jr bt

13
e ‘Indeterminate’ scores Q
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Alkalisch fosfatase

Lever (hepatocyt), bot, placenta, ileale mucosa, nier, WBC

* Leverfractie + botfractie = 80% van AF

* Isoenzyme bepalen mogelijk
Table 2
Naonﬁepatic cause of elevated alkaline phosphatase
¢ N UChte re analyse Physiologic Pregnancy
Adolescence
e . .. After a fatty meal in subjects with blood group O or B
¢ St'jg|ng AF b|] b|Oedgr’O€p O en B Bone disease Healing fracture
Paget disease
Osgeomalacia
° P| e I < ;‘:ziggn D insufficiency
Malignancy: osteogenic sarcoma, metastatic
C Renal Renal failure
° KI nderen < bOt Heart Heart failure
Endocrine Hyperthyroid _
» >50 jr ;vrouw > man < bot e
Leukemia
R Renal cell carcinoma
w ¢ Zwange rSChaP < Placenta Multiple endocrine neoplasia Il




Gamma GT

Origine: hepatocyten en biliaire epitheelcellen
* Sensitief

* Maar weinig specifiek...

* Pancreaspathologie

* Acuut coronair syndroom N
« COPD A
* Nierfalen %g
* Diabetes (—fl)g)
* Obesitas 3
Qﬁ: * Medicatie (fenytoine, barbituraten) g



oo Bilirubine Lier

Red blood cell
breakdown

Unconjugated
bilirubin

Ineffective

il Haem
erythropoiesis
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containing tissue
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* Ongeconjugeerd = indirect * Geconjugeerd = direct
>80% van totaal bilirubine >20% van totaal bilirubine

Table 1. Causes of Unconjugated Hyperbilirubinemia Table 2. Causes of Conjugated Hyperbilirubinemia

Extrahepatic cholestasis
Choledocholithiasis

Biliary stricture
Biliary-vascular fistula

Intrahepatic: hepatocellular damage
or intrahepatic cholestasis

Viral hepatitis (e.g., hepatitis A, B, C)
Alcoholic liver disease (e.g., alcoholic

Red blood cell enzyme
disorders (continued)

Autoimmune hemolytic anemia
Cold reactive

Drug induced (associated with Glucose-6-phosphate isomerase

approximately 150 drugs) deficiency steatosis, alcoholic hepatitis, Biliary atresia
Mixed type Pyrimidine-5'-nucleotidase cirrhosis) - ‘ _
dr _ - Cholanagitis (bacterial, primary

Warm reactive Flcienty Nonalcoholic steatohepatitis sclerosing, secondary
Hemoglobin disorders Pyruvate kinase deficiency Drug-induced liver injury sclerosing)
&cke ol inoinis Red blood cell membrane Sepsis Choledochal cysts
Thalassemia = ! . ‘ Chronic pancreatitis

Elliptocytosis biliary cirrhosis, autoimmune Gallbladder carcinoma

Hereditary disorders of
conjugation
Crigler-Najjar syndrome

hepatitis)
Ischemic hepatitis
Genetic hepatic disease (e.g., Wilson

Cholangiocarcinoma

Pancreatic tumors (e.g.,
pancreatic adenocarcinoma)

Ovalocytosis
Spherocytosis

Gilbert syndrome Miscellaneous disease, hemochromatosis) al
Red blood cell enzyme disorders I\/Iyeloprpllferatlve ﬂeoplasms In;nrahe;;atac masisI IT_=5|0ﬂs _ immunodeficiency virus/
(especially polycythemia vera) e.g., hepatocellular carcinoma, AlDE ciomealovine)

Glucose-6-phosphate
dehydrogenase deficiency

1
1
1
1
[}
1
1
1
1
1
|
1
1
1
1
1
|
1
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|
I
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metastatic disease) :
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T
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|
|
: disorders Autoimmune disorders (e.g., primary
|
|
|
|
I
|
|
|
|
|
I
|
|
I
|

NOTE: Intrahepatic and extrahepatic causes listed from most to least common.
Information from references 5, 7, and 9 through 12. Information from references 3, 7, 16 through 18, 20, 21, and 24 through 26.



Bloedstolling

* INR

Evaluatie extrinsieke en algemene
pathway bloedstolling

Factor I, I,V,VII, X
Maat voor leversynthese

Normaal: 12-13 sec (INR 0,8-1,2)

* Trombocyten

Cirrhosis
of liver

Portosystemic
anastomosis
with rectal veins

Splenic
vein g’

Portal vein Splencmegaly

Herﬁ'orr:hoids




. HYPOALBUMINEMIE
Albumine
¢ Impaired Synthesis
o Chronic liver disease
Proteine gemaakt door de lever ¢ Increased Loss

. o Nephrotic syndrome
>50% van totaal proteine in plasma P ’

¢ Dilution
o Volume overload in context of heart

)
Functie!? failure

* Moduleert plasma oncotische druk
* Transportfunctie ¢ Inflammation
o Acute inflammatory response (nega-
tive phase reactant)
o Chronic inflammatory response

INOOH LS ep
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Afwijkende levertesten: wat nu?
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Patroon?

 Cholestatisch
o AF,gGT (+/- bili)

* Hepatocellulair
o AST,ALT (+/- bili)

* Gemengd

Tijdsverloop?

* ‘Acuut’
< 6 weken

e ‘Chronisch’
> 6 maanden



Anamnese

* Origine en leeftijd

* Medicatie, OTC en supplementen? (< 6 maanden)
* Usus/abusus

* Risicogedrag en reizen

*  Comorbiditeiten
* Diabetes, obesitas, hyperlipidemie, neurologisch, emfyseem, ...

* Familiaal leverlijden
* HBV, hemochromatosis, Wilson, ...

INOOHLSep
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Medicatie?

m National Library of Medicine

National Center for Biotechnology Information

Bookshelf Books ) |

Browse Titles  Advanced

LiverTox Next >

Clinical and Research Information on Drug-Induced Liver Injury

Bethesda (MD): National Institute of Diabetes and Digestive and Kidney Diseases;
2012-.

%, - "
) & Copyright and Permissions
LiverTox

livertox.nih.gov

[Search this book )

LiverTox® provides up-to-date, unbiased and easily accessed information on the diagnosis, cause, frequency, clinical
patterns and management of liver injury attributable to prescription and nonprescription medications and selected
herbal and dietary supplements. The LiverTox site is meant as a resource for both physicians and patients as well as
for clinical academicians and researchers who specialize in idiosyncratic drug induced hepatotoxicity.

Information on a specific medication or supplement can be found by entering its name in the “Search this book” box
shown above or by browsing the list of agents by its first letter using the alphabetic list shown below.

For upcoming AASLD-sponsored webinars on drugs and hepatotoxicity, click Webinars

LiverTox is produced by the National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK) and is
copyright free. It is requested that use of LiverTox data in publications be given appropriate acknowledgment.

The LiverTox team welcomes user comments and enquiries. Contact Us

LiverTox Database Updated: 13 May 2024

A

£}

Help Disclaimer

Views
PubReader

Print View

Cite this Page

New and Updated
In PubMed

Bulk Download
Bulk download LiverTox data from FTP

Overviews
Introduction

Causality
Clinical Course
Clinical Outcomes

Immune Features

https://www.ncbi.nlm.nih.

gov/books/NBK 547852/

= LIVERTOX

UeeSINHNIMAIZ
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Klinisch onderzoek

Xanthoma - Spider angioma

Jaundice % 3

Paper-money skin ﬂ“ ! ~+ General malaise, fatigue © Mose Ihleed.." _
¥ - Anorexia / weight loss bleeding from lower limbs
f iy * Feeling of enlarged abdomen - Jaundice /itch
-  Hand tremors
Hepatomegaly/ +H " \ Swollen abdomen / legs
Hepatatrophia ‘K
Caput med Y — P
aput medts 2 ~ Physical findings
R - Skin pigmentation * Hepatoceleoma N
« Xanthoma * Hepatic halitosis (dimethyls —
- Spider angioma -ulphide, ketons in the PN
- Palmar erythema expired breath) g
* Finger clubbing - Jaundice T
Palmar (hepatopulmonary syndrome) Ascites, lower thigh edema 5 C
erythema Edema- r| " Finger clubbing, « Caput medusae . Hepatic encephalopathy (i|)03m
¢ I white nalls + Gynecomastia - Bleeding plague / purpura 03
ﬁ I Bloody spots - Fever 8
w ‘ !" 1* i Akuko Wakuta ete., Hepatoblliary and pancreas, 73(8), 979-934, 2014 (Partially rodified) Z




Leverbilan Echo abdomen

e Viraal e Leverparenchym
e HBV,HCV,HAV, HEV, CMV, EBV (toxoplasmose, HSV, e Stigmata van gevorderde fibrose / cirrose ?
VZV) e Focale leverletsels?

* Auto-immuun e Levervasculatuur
o |gG/M/A,ANFAMA,ASMA, LKM,ANCA, anti-tTG

e Galblaas/galwegen

* Metabool e Cholecystolithiasis? Galwegdilatatie?

e Lipidenbilan, nuchtere glycemie / HbAlc
e Milt

e Stapeling e  Vergroot!

e Serum koper en serum ceruloplasmine

e Transferrinesaturatie en ferritine (bij voorkeur
nuchter) e Pancreas

e Alfa-I antitrypsine

e FEiwitelektroforese, CK en LDH, schildkliertesten



Borderline elevation

ATA -

History and physical exam
Discontinue hepatotoxic meds
Discontinue alcohol consumption
Assess for nsk factors for fatty liver and viral hepatitis

CBC/platelet count, AST/ALT, Alk Phos, TB, albumin, PT/INR

HBsAg, HBcAb, HBsAb, HCV Ab with PCR confiration if +, ron
panel, abdominal ultrasound

I negative, consider observation for 3-6 months
with repeat AST/ALT, Alk Phos, TB or ...

If persistently elevated, continue investigation: ANA, ASMA,
gamma-globulin, cemiloplasmin, alpha-1 antitrypsin phenotype
and may consider additional tests based on history (e.g., celiac

sprue, tick-borne disease, thyroid disease, and muscle disorders)

If normal, further testing at discretion of clinician or refer to
hepatologist for considaration of liver biopsy

A

Mild elevation
2-5x ULN

History and physical exam
Discontinue hepatotoxic meds
Discontinue alcohol consumption
Assess for risk factors for fatty liver and viral hepatitis

CBC/plalelet count, AST/ALT, Alk Phos, TB, albumin, PTANR

HBsAg, HBcAb, HEsAb, HCY Ab with PCR confirmation if +, iron
panel

Abdominal ultrasound

If negative, consider observation for 3 months
with repeat AST/ALT, Alk Phos, TB or continue investigation

If persisiantly elevated, continue investigation:

ANA, ASMA, gamma-globulin, ceruloplasmin, alpha-1 antitrypsin
phenotype and may consider additional tests based on history (e.9.,
celiac sprue, tick-borne disease, thyroid disease and musclke disorders)

If no diagnosis, consider diagnostic liver biopsy

Figure 1. Algorithm for evaluation of aspartate aminotransferase (AST) and/or alanine aminotransferase (ALT) level. HCV, hepatitis C virus.

22
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A AF

A

Nomal total bilirubin and

samm transaminases

History and physical exam
confimm with serum GGT

If GGT normal - evaluate for non-hepatobiliary etiologies

It GGT abnormal --> obtain right uppar quadrant ultrasound,
evaluate for polential hepatotoxic medications,
check AMA, ANA, and SMA

If evaluation negative and alkaline phosphatase > 2x ULN —>
consider liver biopsy

If evaluation negative and alkaline phosphatase 1-2x ULN -> consider
observation; If ductal dilatation identified --> ERCP or MRCP

If AMA positive --> evaluate for pimary biliary cirhosis/icholangitis

It persistant elevation of serum alkaline phosphatase after
6 months observation --> consider liver biopsy

Figure 4. Algorithm for evaluation of elevated serum alkaline phosphatase.

sarum transaminases
+elevated bilinibin

History and physical exam
Check right upper quadrant ultrasound

If ductal dilatation --> ERCP, MRCP
If no ductal dilatation 2> check AMA, ANA, SMA

If AMA positive --> evaluate for primary biliary cirrhosis/cholangitis
It AMA negative and alkaline phosphatase > 2x ULN -->> consider liver
biopsy or MRCP

It AMA negative and alkaline phosphatase 1-2x ULN --> consider
observation

It parsistent elevation of serum alkaline phosphatase after
6 months observation--> consider liver biopsy or MRCP

23
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A Bili
totaal

A

Elevated total bilirubin

(predominant unconjugated)

History and physical exam
Assess liver fransaminases and serum alkaline phosphatase

Review medications
Evaluate for hemolysis
Evaluate for Gilbert's syndrome

If persistent elevation is otherwise unexplained, may consider
diagnostic testing for Gilbert's syndrome (UGT1A1 genolype)
and evaluale for uncommon etiologies in Table &

If persistent elevation is otherwise unexplained, is
symptomatic, is worsening over time, and/or associated with
abnormal fransaminases

> consider liver biopsy

Figure 5. Algorithm for evaluation of elevated serum total bilirubin.

Elevated total hilirubin

(predominant conjugated)

History and physical exam
Assess liver fransaminases and serum alkaline phosphatase

Review medications
Evaluate for clinically overt etiologies: sepsis, TPN, cirrhosis,
and biliary obstruction

Perform right upper quadrant ultrasound

If ductal dilatation --> ERCP or MRCP

If no ductal dilatation --> check AMA, ANA, and SMA

If persistent elevation is otherwise unexplained, is
symptomatic, is worsening over time, and/or associated with
abnormal transaminases

-=> consider liver biopsy

24
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« STEATOSE
e Metabool: MASLD
* Alcoholisch:ALD
 Combinatie: MetALD

* (Biliair)

* (Medicamenteus)

INOOH LS ep
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Steatotic Liver Disease Sub-classification

“Waeekly intake 140-350g female, 210-420g male (average daily 20-50g female, 30-60g male)
@ g Lysosomal Acid Lipase Deficiency (LALD), Wilson disease, hypobetalhpoprofeingmia, inborn errors of matabolism
***&.g. Hepatitis C virus (HCV), malnuintion, celiac disease

This depicts the schema for Steatolic Liver Disease (SLD) and its sub-categories, 5LD, diagnosed histologically or by imaging, has many potential etiologies. MASLD,
defined as the presence of hepatic steatosis in conjunction with one CMRF and no other discemnible cause, ALD, and an overlap of the 2 (MetALD)), comprise the most
common causes of SLD. Within the MetaLD group there exists a continuum across which the contribution of MASLD and ALD will vary. To align with current literature,
limits have been set accordingly for weekly and daily consumpfion, understanding that the impact of varying levels of alcohol intake are evolving., Other causes of SLD
need be considered separately, as is already done in clinical practice, given their distinct pathophysiology. Multiple efiologies of steatosis can coexist. If there is uncertainty
and the clinician strongly suspects metabolic dysfunction despite the absence of CMRF then the term possible MASLD can be considered pending additional testing
(e.g.. HOMA-IR, OGTT). Those with no identifiable cause (cryptogenic SLD) may be recategorized in the future pending developments in our understanding of disease
pathophysiology. Lastly, the ability to provide an affirmative diagnosis allows for the coexdstence of other forms of liver disease with MASLD, e g., MASLD + autoimmune
hepatitis or viral hepatitis.

Citation : Rinella ME, Lazarus JV, Ratziu V, et al. A multi-society Delphi consensus statement on new fatty liver disease nomenclature. Hepatology. Published online
June 24 2023, doi:10.1097/HEP_0000000000000520

§ 2023 Amarcan ARpeciaton for Bse Study of Liver Dissases [(AASLD), Ewmﬁuhiﬂrﬁntwtﬁtﬂ] and Fundacadn Clinica Middica Sur. A C. Pubkshad by Wobkers KkmwerTiievier B W Elsevier Espafa, 51
L. This & an opean sccess article undes the CZ BY-MC-ND losnse {hitpoiion L)

26

UeeSINHNIMAIZ

INOOHLSep




27

Metabolic associated steatotic liver disease:
MASLD

* Voormalige ‘NAFLD’

* Meest prevalente chronische leverziekte wereldwijd

* Meest frequente oorzaak van abnormale levertesten in westerse

wereld %

X

=

* Associatie met obesitas, diabetes mellitus type 2, o

dyslipidemie/hypertriglyceridemie, hypertensie,... ND

o)}

ik
SAS Q
) <
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Alcoholic liver disease: ALD

Context van (ab)usus

e AST/ALT ratio > 2 met gGT vaak > 2x ULN

* Transaminasen typisch < 5x ULN

* Macrocytose

* Zware alcoholische hepatitis: bilirubine en INR typisch verhoogd

INOOHLSep
ueeSINHNIM3AIZ
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Alcohol en WHO

* Groep | carcinogeen
* 50% van alcoholgerelateerde kankers tgv mild en matig alcoholgebruik

* Geen enkele studie toont aan dat lichte voordelen op cardiovasculair
vlak opwegen tegen kankerrisico’s bij dezelfde hoeveelheden alcohol

* Eris geén veilige grens voor alcohol, het risico start vanaf de eerste %

druppel A

T m

=

L

: - : o C

“The more you drink, the more harmful it is - or, in other 21

words, the less you drink, the safer it is” PIE
SAS O
= =



Biliary colic

Biliair
Pain under
right ribcage

* (Sub)acute context Gallbiadder

* FFFFF: fair, female, fatty, 40, fertile Bile duct

* Pijn op de voorgrond Pancreas
* Labo: meestal cholestatisch patroon

° EChO abdomen! (+ doorver'wijZing) Gallstones

Small -

. ) ; Cleveland
cﬁ i p Intestine Clinic.

©2023




DILI: drug induced liver injury

Total population (%)

Total population (%)

50
40
30
20
10

0

50

40

30

20

Anti-infectives

32

Spain'

Nervous system
drugs

Latin America3

NSAIDs

Anti-infectives

Musculoskeletal drugs

Anti-androgens

Total population (%)

Total population (%)

50
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0
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30

20

45

Anti- infectives

Anti-infectives

16

HDS

USA?
10
5
CV drugs Anti- neoplastics
Iceland*
16

10

HDS ISD
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Ter info ... Paracetamol

Geen leverlijden of gecompenseerd leverlijden

» max 4 g/ 24u

Gedecompenseerd leverlijden / cirrose, zeker zo gecombineerd met H

malnutritie / anorexie / LG < 50 kg A

=

e

» max 2 — 3g / 24u AD

L
A O
&S 2



Vragen?
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Do’s en don’ts in cirrose

Practopics 31/01/2025
Mikhail Van Herck, MD PhD
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Cirrose

* ‘advanced chronic liver disease’: eindstadium van elke chronische leveraandoening

* Qorzaken
e Alcohol

* MASLD (metabolic dysfunction-associated steatotic liver disease) -
leververvetting

Virussen: hepatitis B, hepatitis C

Immuungerelateerd: auto-immune hepatitis, PSC, PBC
Toxisch-medicamenteus

Stapelingsziekten: hemochromatose, M.Wilson, Al AT-deficientie

* Child-Pugh classificatie A-B-C o.b.v. ascites, hepatische encefalopathie, INR,
bilirubine

INOOH LS ep
UeeSINHNIMAIZ
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Cirrose: complicaties

|. Portale hypertensie
*  Slokdarm/maagvarices en bloeding
* Ascites en spontane bacteriéle peritonitis (SBP)
*  Splenomegalie en trombocytopenie

2.Verminderde Ieverfu tle

Esophagus

Liver with
cirrhosis

| muniteit

0 rta”gllnco é‘ﬁeﬂ CC
FADAM.

Portal vein

Integumentary Neurologic
Jaundice Hepatic encephalopathy
Spider angiomas Asterixis (“flapping tremor”)
Palmar erythema

Purpgra Gastrointestinal
Petechiae Anorexia
Nausea, vomiting
Effects of portal Dull abdominal pain
hypertensmn Fetor hepaticus

Esophagealvarices

(—hematemesis) _// *——— Hematologic
Gastric varices \

P\ Thrombocytopenia
(=melena) e, Anemia
Coagulation disorders
Caput medusae Splenomegaly

Asotes/
Anorectal varices Renal
Hepatorenal syndrome
Reproductive Metabolic
Testicular atrophy B v

Hyperbilirubinemia

Gynecomastia Hyponatremia
Amenorrhea
Cardiovascular
Cardiomyopathy
B Peripheral edema

Cirrhosis - signs and symptoms

Mayo clinic



Cirrose: complicaties

|. Portale hypertensie

Slokdarm/maagvarices en bloeding

Ascites en spontane bacteriéle peritonitis (SBP)

Splenomegalie en trombocytopenie

2.Verminderde leverfunctie

lcterus

Verminderde productie stolling (en anti-stolling)
eiwitten — INR 1

Verminderde immuniteit

Sarcopenie

Verminderd vrijstellen van suiker tijdens vasten

Laag albumine

Hepatische encefalopathie — verhoogd ammoniak

3.Verhoogd risico op HCC

A

Integumentary
Jaundice
Spiderangicmas
Palmar erythema

Neurologic
Hepatic encephalopathy
Asterixis (“flapping tremor”)

Purpgra Gastrointestinal
Petechiae Anorexia
Nausea, vomiting
Effects of portal Dull abdominal pain

hypertension
Esophagealvarlces

(—hematemesis) // & Hematologic
Gastric varices

Thrombocytopenia

Fetor hepaticus

(—melena) ApiEiis
/ _ Coagulation disorders
Caput medusae/ Splenomegaly
Ascites

Renal

Anorectal varices
Hepatorenal syndrome

Reproductive Metabolic
Testicular atrophy Hyperbilirubinemia
Gynecomastia Hyponatremia

Amenorrhea

Cardiovascular
Cardiomyopathy

. Peripheral edema

Cirrhosis - signs and symptoms




Hepatische encefalopathie

In Chronic Liver D ase

Glutamine
~ synthetase
1Glutamine

1 Lactate

| tNeurotransmission
| 1Glycolysis
1 Cytokines

UBESINHNIMIIZ
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Hepatische encefalopathie

* Klinisch beeld!
* West Haven criteria
* Asterixis — flapping tremor
* Animal naming test

* Ammoniak
* EEG e Alcohol

Uitlokkende factoren

* Infectie: SBP, UWI, pneumonie...

* Gastro-intestinale bloeding: start/continueer
lactulose bij elke varicesbloeding

* lonenstoornissen (hyponatriémie!)
* Dehydratatie — diuretica
* Constipatie

Differentiaal diagnose

e Delier

* Ontwenning
* Andere metabole encefalopathie (nierfalen,

ionenstoornissen)

* Medicatie: PPI, benzodiazepines, opiaten,

diuretica

HE classification using the West Haven criteria (including minimal HE)*

Covert HE
MINIMAL GRADE 1

 Lack of awareness
e Euphoria or anxiety
 Short attention span

« Inability to add or
subtract

o Altered sleep

e No outward
signs; deficits in
psychometric or
neuropsychological
tests

« Lethargy/apathy
* No sense of time

« Personality change

e Inappropriate
behavior

e Dyspraxia
* Asterixis

* Somnolence to
semistupor

e Responsiveness to
stimuli

» Confusion

 Disorientation

» Bizarre behavior

e Coma

30% to 40% of patients with cirrhosis will develop OHE?

UeeSINHNIMAIZ
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Hepatische encefalopathie

* Behandeling
* Corrigeren uitlokkende factoren!

* Lactulose — Bifiteral ®
Werkingsmechanisme:

* Verzuring colon: NH; = NH, (niet absorbeerbaar) biﬁterat I
* Verandering flora: minder NH3 producerende bacteria ;:_;::’:,’;
* Versnellen transit: minder tijd voor absorptie NH, ?_m_f::;%%
Oraal — via NGS - rectaal e |

Individule dosering — doel: 3-4x per dag zachte stoelgang (geen diarree!)
* Rifaximine —Targaxan ®
Terugbetaling na tweede hospitalisatie voor HE




RAAS system

(Renin-Angiotensin-Aldosterone System)

Kidneys senses a drop

Ascites

Releases renin @ (- o
N/ f
Angiotensinagen
* Slechte prognose: mortaliteit 70% na 5 jaar Searptoternin]
* Behandeling L”*”Sm\tcm‘“ — Gt
* (BEPERKT) zoutarm dieet %
. . & Blood pressure
* Diuretica olds on to H20 & ises
Spironolactone 50-200 mg/d (max. 400 mg/d) L l
LaSiX/BurineX Sodium retention
* Geen plaats voor vochtbeperking (behalve bij N
hyponatriémie) %
* Evacuerende ascitespunctie =
. SC
TIPSS | o
* Levertransplantatie (55'%
SAS e
e <

Mount Sinai hospital, Medizzy



Spontane bacteriele peritonitis (SBP)

* Abdominale pijn, * Urgente diagnostische * Opname
braken, diarree ascitespunctie voor e Antibiotica: Ceftriaxone
e Koorts starten antibiotica |dd2gr IV
* Tachycardie, hypotensie * >250 neutrofielen/PMN * Albumine: 1,5 gr/kg
e Inflammatoir per uL lichaamsgewicht bij
bloedbeeld diagnose 1,0 gr/kg op N
e Hepatische dag 3 X
encefalopathie %
 Acute nierinsufficientie SC
o
P
A S
) =



Hepatocellulair carcinoom
— l { | { ‘,

 BCLC classificatie = : : _ ,
Potential candidate Single <3 nodules, Extended Well define
*  Weinig invasieve for liver each <3 cm| | liver transplant | [nodules, prese
behan%elingsmodaliteiten bl] transplantation _crlterla por.tal flow
(size, AFP) selective acc

kleine, solitaire letsels
Portal pressure,
° bilirubin

Mogelijk indicatie voor Id No ves
transplantatie r—‘j
. .. Contraindications
* Screening met 6-maandelijkse Normal Increased” LT

echo A
 + |abo incl. INR, albumine { l

en AFP Yes" No

Y l ‘ Y Y

[ Ablation J[ Resection j[Ablationj[ Transplant j[ TACE

* Screening ook aangewezen bij
* Bepaalde HBV patienten

e F3-fibrose met
comorbiditeiten

* Leverziekte + familiale
voorgeschiedenis van

HC

\

I JEBIt

EASL BCLC 2022



Dieet

e Sarcopenie

 Risicofactoren: alcohol, ascites, graad van leverlijden

*  Vermijden alcohol
*  Eiwitrijk: 1.2-1.5 gr/kg/dag
* Calorierijk: >35 kcal/kg/dag

e BMI >40 kg/m2 20-25 kcal/kg/dag
e BMI 30-40 kg/m2 25-35 kcal/kg/dag
* Met laatavondsnack

* BEPERKT zoutarm in geval van ascites: 4,5 — 7,0 gr zout per dag

* Geen toegevoegd zout
* Geen kant-en-klare maaltijden

*  Vochtbeperking 1.5 L in geval van ernstige hypponatrieémie <I25 mmol/L

» Spierversterkende kine en mobilisatie




e0e M- < & geneesmiddelenbijlevercirrose.nl e ®  +

Zorgverleners {OME  LEVERCIRROSE ~ GENEESMIDDELEN ~ KENNIS ~ FAQ  CONTACT

.
Geneesmidcelen b
levercirrose

Medicatie

De lever is een complex orgaan met verschillende functies. Een gezonde lever heeft een groot regeneratievermogen en een

ruime Er bestaan die verschillen wat betreft etiologie, aard, emst en symptomen. Bij

een leverziekte is niet per definitie sprake van een verminderde leverfunctie. Daamaast is er — in tegenstelling tot de situatie bj
nierfunctiestoornissen — geen simpele laboratoriumbepaling om de leverfunctie te meten. Daarom is het bij patiénten met
leverziekten moeilijk om eenvoudige, algemeen geldende richtlijnen te geven voor het gebruik en/of de dosisaanpassing van

geneesmiddelen

* https://www.geneesmiddelenbijlevercirrose.nl/

Leverziekten zijn onder te verdelen in i en Beide vormen kunnen leiden

tot fibrose (ittekenweefsel) en uiteindelik cirrose. Er bestaan ook mengvormen. Cholestatische leverziekten, zoals primaire
scleroserende cholangitis en primaire biliaire cholangitis, gaan gepaard met verhoogde bloedconcentraties van stoffen die met de
Y P P I gal worden uitgescheiden, en van leverenzymen die met de galwegen geassocieerd zijn (bijvoorbeeld geconjugeerd bilirubine,
galzouten, alkalische fosfatase). Door ophoping van hepatotoxische galzouten en ontsteking in de lever kan fibrose en uiteindelijk
cirrose ontstaan. Bj cholestatische leverziekten s de absorptie van vette stoffen, zoals vetoplosbare vitamines, verminderd. Bij
hepatocellulaire leverziekien ontstaat schade aan de levercellen ten gevolge van hepatotoxische stoffen, ophoping van

* Vermijden wegens toegenomen risico op SBP e e

Acuut versus chronisch

ofe
¢ S O I I I e P razo e Ve I IgSt Men spreekt van een acute leverziekte bij symptomen die korter dan 6 maanden bestaan. De belangrijkste oorzaken van acute

leverziekte zijn virale hepatitis (onder andere hepatitis A, B en E, herpesvirus, Epstein-Barr-virus en Cytomegalovirus) en
hepatotoxische geneesmiddelreacties. Acute hepatitis geneest meestal vanzelf (self-limiting), hoewel in enkele gevallen acuut
leverfalen of chronische hepatitis kan ontstaan, bijvoorbeeld door een hepatitis-E-virus bij patiénten die worden behandeld met

e Statines
* Veilig in Child-Pugh A-B
* Waarschijnlijk gunstig effect op HCC, portale hypertensie, decompensatie en mortaliteit
Niet aangetoond in gedecompenseerde cirrose

* Child-Pugh C: simvastatine 20 mg/d
* DOAC: veilig in Child-Pugh A-B, contra-indicatie in Child-Pugh C

Pijnstillers
* Paracetamol: veilig (veiligheidshalve max. 3 gr/d).
NSAIDs: vermijden
Tramadol: veilig
Opiaten: opgespast voor stapeling!
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A

Hepatische encefalopathie

Voldoende lactulose bij HE

Ascites
Spironolactone en Lasix/Burinex

TIPSS of levertransplantatie

Opvolging
6-maandelijkse controle met echo

Labo incl. INR, albumine, AFP

Dieet

Eiwit- en calorierijk met
laatavondsnack

Geen alcohol

Medicatie

Statines, DOAC (CP A-B),
esomeprazole, paracetamol

Hepatische encefalopathie

Onderschat diarree bij gebruik
lactulose

Ascites
Miskennen SBP

Opvolging
HCC = einde verhaal

Dieet
Te strikt zoutarm dieet

Eiwitarm dieet

Medicatie

Panto/omeprazole, DOAC (CP C),
NSAID
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Overzicht

* EASL-EASD-EASO Clinical Practice Guidelines on the management of metabolic
dysfunction-associated steatotic liver disease (MASLD) September 2024

* Casus

* Definitie MASLD

* Klinisch verloop

* Diagnose: MASLD in huisartspraktijk
* Therapie: MASLD in huisartspraktijk
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Casus

* Man-71jaar
* Voorgeschiedenis
e Obstructief slaapapneu syndroom

* Arteriéle hypertensie
* Astma bronchiale

* Medicatie
* Atorvastatine |0mg/dag

* Lodoz 5 mg — 6,25 mg/dag
* Symbicort 320 pg — 9 yg 2/dag H
* Omeprazole 20 mg/dag Za
* D-cure 25,000 ie/maand =
3T
i
(:g%
ﬁ. O
= =



Casus

. 27/11/2024 echografie abdomen:

Forse lever met hyperreflectief aspect met stompe contouren, tweetal focale lesies .

* Beeld van deels cystisch letsel zonder duidelijke vascularisatie thv segment 7 (2 cm), vermoedelijk cystisch met sediment en tweede thv segment
4, cave adenoom.
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Casus

Transaminase
100,00
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Casus

Trombocyten
250,00
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Casus

* Bloedafname
* Metabole factoren: hypertriglyceridemie; laag HDL-cholesterol

* Tentatieve diagnose: gevorderd leverlijden ikv onderliggend MASLD .
* Focaal leverletsel: HCC?

INOOHLSep
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Casus

* Uitwerking:
* Echografie: cirrogeen aspect, splenomegalie, 2 focale leverletsels
 Uitgebreid bilan: negatief voor ander onderliggend leverlijden
* Gastroscopie: hypertensieve gastropathie, geen varices
* MRI: HCC segment 8, doormeter 23mm

* Behandeling:

: N

* Abblatie HCC Q

* Uitwerking levertransplantatie? m

=

DY

(:g%
SAS O
i <
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Definitie MASLD

* Aanwezigheid van steatose + minstens 1 cardiometabole risicofactor

Table 3 Cardiometabolic risk factors in the definition of MASLD.?

Metabolic risk factor

Overweight or Obesity

Dysglycoemio or type 2 diobetes

Plasma triglycerides

HDL-cholesterol

Blood pressure

HbAie, glycated haemoglobin; HDL, high-density lipoprotein; OGTT, oral glucose tolerance test.

Adult criterio

Body mass Index

H .
=25 kg/m (=23 kg/m in people of Asian ethnicity)
Waist circumference«zg4 cm in men ond =80 cm in women (Europeans)szgo cm in men ond 8o cm in women I:S[}-,J',h Asians and Chinese)«z85 cm in men and zgo cm in women (Jopanese)

Prediobetes: HbA . 39-47 mmol/mol (5.7-6.4%) or fasting plosma glucose 5.6-6.9 mmol/L (Loo-125 mg/dl) or 2-h plasmao glucese during OGTT 7.8-11 mmol/L (14e-199 mg/dl) or
Type 2 diobetes: HbA,. 248 mmal/mol (z6.5%) or fasting plasma glucose 27.0 mmolfL (z126 mg/dl) or 2-h plasma glucose during OGTT z11.1 mmol/L (z200 mg/dl) or

Treatment for type 2 diobetes
z1.7 mmol/L (z150 mg/dl) er lipid-lowering treatment
=1.0 mmol/L (<39 mg/fdl) in men and s1.3 mmol/L (s50 mg/dl) in women or lipid-lowering treatment

z130/85 mmHg or treatment for h-ep.—*rlcrmnn
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Definitie

-
Steatotic liver disease

Hepatic steatosis identified by imaging or biopsy
A

) |
[ Presance of any of tha cardiometabaolic
criteria?
" J
I H I
YES i WO
' : L
Metabolic dysfunction- Presance (history) nf_
associated ——— NO alcohol consumption =20 giday in women
steatotic liver disease and =30 giday in men?
(MASLD) I '
YES i
¥ :
Alcohol intake : Other causes of u
=50 g/day in wemen and |*  YES steatosis? m
=60 giday in men? 3 I | A
if inflammation and T — | VES HO m
ballooning on histology NO YES | =
) Py ' . T
SC
Metabolic dysfunction- MetALD Alcohol-related liver * Drug-induced liver Cryptogenic SLD ® =
associated (20-50 g/day in women disease (ALD) disease (DILI) U) 0))
steatohepatitis and (=50 glday in women » Monogenic diseases — %
{MASH) 30-60 g/day in men) and =60 g/day in men) b Miscallaneous (;g >

EASL-EASD-EASO Clinical Practice Guidelines on the management of metabolic dysfunction-associated steatotic liver disease (MASLD) — Journal of Hepatology, September 2024



Klinisch verloop

Natural history of MASLD

Advanced fibrosis &

Healthy liver Cirrhosis

Early fibrosis

Annual incidence: 2.5-13%

[  80% Slow Progression }

| 20% Rapid Progression

UeeSINHNIMAIZ
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Natural history of metabolic dysfunction-associated steatotic liver disease — European Journal of Internal Medicine April 2024



Diagnose: MASLD in huisartspraktijk

Type 2 diabetes
or
obesity + 21 cardiometabolic risk factor(s)

| persistantly ela-.rar:;d liver anzymes | > ALT > 33 U/I— bl] mannen
ALT > 25 UJL bij vrouwen

(Age x AST) / (Platelets x V(ALT) \

Flg-4*
- l\..__..J ™
=1.3 1.3-267 =267

or alternative test***

==

' : ;

=8.0 kPa =8.0 kPa
Intensified management
{ of comorbidities** I‘ﬁ L—-{ Hepatology referral j

re-assess FlE-4 - [Dhagnostic work-up and management plan for
at =1 yaar liver-related outcomes

+ Intensified management of comorbidibes (in a
Re-assess FIB-4 FIE-4 FIE-4 multidiscipiinary team)
every 1-3 years <1.3 1.3

* FIB-4 thresholds valid for age 65 years (for age »65 years: lower FIB-4 cut-off is 2.0)
** g.g. lifestyle intervention, treatment of comorbidities (g.g. GLP1RA), bariatric procedures
*** a.g. MRE, SWE, ELF, with adapted threshalds

#land (& are options, depending on medical history, clinical context and local resources

UeeSINHNIMAIZ
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EASL-EASD-EASO Clinical Practice Guidelines on the management of metabolic dysfunction-associated steatotic liver disease (MASLD) — Journal of Hepatology, September 2024



Diagnose: FIB-4

c FIB4 (5-year intervals)
150 +
-~ Sensitivity -=1.3
-~ Specificity <1.3
9
2
- B
L")
S N
> i
@ 907 m
3 =
n 5 C
O
13
ﬁ 0 T LB T 1 T T T T T o
2AS) 485 35-40 40-45 45-50 50-55 55-60 60-65 65 g

Age (years)

Age as a Confounding Factor for the Accurate Non-Invasive Diagnosis of Advanced NAFLD Fibrosis — American Journal of Gastroenterology , October 2016



Casus

FIB-4

6,00

5,00 ,

4,00

3,00

2,00

1,00
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Behandeling: MASLD in huisartspraktijk

Regular physical activity

Cﬁ ip *  Awoiding smoking and alcohol

Prevention of crhosls, HCC, T20, cardiovascular disease

Weight lass goals J Recommaendations o all MASLD Imglementation
" Diat quality Physical activity
L
MASLD = =5% lu:.nr slealoals +  Mediterranean dist + Tailored to the individuals +  Multidisciplinary care
with z raduction « Minimising processed preference and ability +  Lifestyle evaluation during
owerselght = maat, ulira-processed = =150 minfweek of healthcare visils
ol £ _g E?:::.':L sk Hﬁ;ﬁ:. foods and sugar- modersie- or 75 minfweek Affordable structured
c g R D) sweetened bavarages of vigorous-intensity lifestyle inmervenlions
= hrysical activity T -
§ _.E Consider incretin- * Increasing unprocessed! p- L y Inl:l-wdu_ahscd plar
L2 based weight I0ss minimally processed Toods *  Minimising sedentary lime depanding on the
£ patient’s preferences and
§%5 || drugs Other lifestyle habits SCONOMIC Constraints
2 e
MA?#D 8% Smoking: avosdance Behavioural therapy
L5
{lasswlll orm M ﬁ ?ﬂhj:ﬂ?ﬂﬂmc » Alcohol: discouraged or
obesity 2 B aveidance In advanced
io fibroses or crrhosis
28 : : ‘ N
=2 MASH cirrhosis m
£ . i = Lifestyle adapled lo the severily of liver disease and P
T | nutritional status m
§ +  Sarcopenia or decompensaled cirhasis: high-protein diel
= 3-5% weigh! reduction and late-evening snack =
* Compansated cirrhosis with obesity: moderale waight I
) redwction plus high-protein intake and phiysical activity % C
[ Prevention of MASLD and HCC [ Long-term goals: _I (@)
Prevenling abesity Quality of life and survival Pi %
* Healthy diet Cardiometabolic benefits o

EASL-EASD-EASO Clinical Practice Guidelines on the management of metabolic dysfunction-associated steatotic liver disease (MASLD) — Journal of Hepatology, September 2024



Behandeling: MASLD in huisartspraktijk

MASLD/
MASH
without cirrhosis
(FD-F3)

MASLD/
MASH with
compensated
cirrhosis (F4)

MASH-targeted

Preferred pharmacological options for treating comorbidities

If locally approved:
resmetirom
in F2/F3 fibrosis

Check indication for
liver transplantation
in case of
decompensation or

HCC

T2D Dyslipidasmia Obesity
GLP1RA
(e.g. semaglutide,
liraglutide, dulaglutide) GLP1RA :
and coagonists (e.g. SE.'l!'lagluhde.
(e.g. tirzepatide) liraglutide) and
coagonists
SGLT2 inhibitors {e.g. tirzepatida)
{e.g. empaglifiozin,
dapagliflozin) Statins
- Bariatric
Ll interventions
(special caulion in
Insulin case of compensated
[in case of cimhosis)
decompensated
cirrhosis)

"l ghomendar firation rata >3] midfmin

EASL-EASD-EASO Clinical Practice Guidelines on the management of metabolic dysfunction-associated steatotic liver disease (MASLD) — Journal of Hepatology, September 2024

UeeSINHNIMAIZ

INOOHLSep




Takehome

* MASLD: steatose + cardiometabole risicofactor
* Screening bij:
* Diabetes Mellitus type 2

e Obesitas + 2 1 cardiometabole risicofactor(en)
* Persisterend gestoorde leverbiochemie (man >33 U/L, vrouw > 25 U/L)

* Behandeling:
* Levensstijl advies
* Medicatie: GLP-1 agonist, Metformine, Statine,...

INOOHLSep
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Antwerp Liver Team

* Stefan Bourgeois: ZAS Cadix
* stefan.bourgeois(@zas.be

Jeroen Maus: ZAS Middelheim en ZAS Hoge Beuken
* jeroen.maus@zas.be

Mikhail Van Herck: ZAS Vincentius, Augustinus en Sint-Jozef
* mikhail.vanherck@zas.be

Jonas Weyler: ZAS Palfijn en ZAS Cadix
* jonas.weyler@zas.be

Dringend telefonisch overleg

* ZASVincentius,Augustinus en Sint-Jozef: 03 443 36 57
« ZAS Palfijn: 03 800 61 92

« ZAS Middelheim: 03 280 21 42

« ZAS Cadix: 03 339 72 62
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Bevestig via de QR-code
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Practopics

Praktische topics voor de huisarts Of klik op de link in de Q&A rechtsboven. g
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