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Pathegenesis of Portal
Hypertension: Hemoedynamic
FACTOrS

Cirrhesisimoest common etielogy
portal pressure gradient > 5 mmi Hg

Hallmark'is a pathelegic Increase in the pressure
dradient between: the poertal vein and the infierior Vena
Cava, WHICh IS measured by: the hepatic VEROUS| pressure
dradient (HVPG)

HVPG = WHVP— EHVP
Ohm's law: P= Q (blood flow) x R

W0 steps
a [Decreased outflow
s Increased inflow



Classification off portal hypertension

1 Prehepatic

Portal vemn thrombosis — independent of cause, splenic vemn thrombosis,
cavernons transformation of the portal vein, splenic arteriovenous fistula,
idiopathic tropical splenomegaly

2 Intrahepatic

a) presinusoidal

Schistosomiasis, chronic viral hepatitis HBY, HCV, cirrhosis bihiaris primaria,
myeloproliferative diseases, focal nodular hyperplasia, wdiopathac portal
hypertension. sarcordosis, tuberculosis, Wilson's disease, hemochromatosis,
amyloidosis, remaining storing diseases, polyvevstic liver disease, mfiltration of
liver hilus - independent of cause, benign and malignant neoplasms

b) sinusoidal

Liver cirthosis - independent of etiology, acute viral and alcoholic hepatifis,
acute fatty liver of pregnancy

) postsinusordal

Venous-occlusion disease, alcoholic hivaline sclerosis of central veins

3 Extrahepatic

Hepatic vewns thrombosis (Budd- Chian disease), inflammatory/neoplastic
infiltration cavering hepatic vemns, caval inferior occlusion (thrombosis,
neoplasms), cardiac diseases: chronic right ventricular failure, chronic
constrictive pericarditis, tricuspid insufficiency



Step 1: Increased outilow
resistance

iAis results from 2 fiactors:

s (1) mechanical obstruction: tol flew: DECalSE of
fibrotic disruption: off architecture

5 (2)a dynamic component: preoduced by active
contraction’ of Vascular smooth muscle: cells
and activated! stellate cells

The dynamic component: accounts for
approximately: 50% offthe intrahepatic
esistance in Cirrhosis



Step 1: The DYNAMIC component

Intrahepatic | (eNOS) activity’ and NO! preduction.

= Impaired Akt-mediated eNOS) phesphoerylation: (Whichi s partially:
reversible by statins)

s Increased caveoliniexpression (particularly i folate; deficiency.
exists).

s Nitresylation: reactions| secondary. to exidative stress (|NO) and
Vaseconstriction mediated by endothelin, angietensinegen, and
EiCosanoids:

other vasoactive mediators SUch asi carbon mMonoxide,
adrenergic tone, endotoxemia, and Inflammatory.
cytokines



Step 2: Increased Portal Venous
Iniiow.

Mesenteric arterial vasodilation

= | portalivenous inflow

. ?S;cemic Nyperdynamic circulatery: state (| svi- and map with 1
Caused by 1 NO

= Shear stress, 1 VEGFE, and TINF-alare causes of 1 splanchniciNO
productiontin CiFFA0SIS

= | heme oxygenase activity: and CO production may: also
contribute

s Bacteremia can 1'T vasodilation by: stimulatingl TINF-a proeduction
and activation: off endecannabineids, WHICH are! potent
Vasodilators.

= Blockade of VEGE signaling attenuates the increase in portal
venous Iinflow: seeniin cirrhosis



Portal HITN and its Complications

CGirrhosis )
' CO fails to compensz
Increased Haﬁlatama to Portal Inflow overtime

Release D'I:':"ﬂﬂljd“ﬂlﬂrﬂ- (NO)
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pressure & permeability Arterial U?dﬂfﬁﬁiﬂﬁ
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| ASCITES Water clearance vasoconstriction

l l

Expanded Dilutional Hepatorenal
plasma volume Hyponatremia syndrome

Clinics in Liver Disease - Volume 9, Issue 4 (November 2005)



Acites Formation

Increased hepatic sinuseidalipressure

Iihree interrelated pathephnysielegic
PIOCESSES contribute torthe development:
Off asCites.

s Systemic arteriolar vasodilation,

s activation off Na and H20r retention,

s Sinusoidal portall Aypertension.



Acites Formation

*~splanchnic arterial vasodilation -> effiective hypovolemia
-> [ncreased COI (hyperdynamic circulation).

Over time splanchnic arterial vasodilation 1 and €O | (effectively)),
leading to circulatery: dysfunction

= renin-angiotensin-aldesterone; system,

s Sympathetic nerveus system, and

= antidiuretic hormone:
moderate circulatory: dysfunction; = sodium retention.

Seyvere= impairment inl free;water excretion and dilutional
ypenatremia.

Extreme=HRS.



Pathophysiology of ascites and hepatorenal
syndrome.

Progression of liver failure

and portal hypertension \

Decrease in cardiac output

Reduction In effective
arterial blood volume

v

Hyponatremia
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Grading Ascites

Grade 1—mild and detectable only on
Imaging: studies

Grade 2—moderate, maniiested by
symmetrical distension o abdomen

Grade S—Ilarge; or gross With massive
abdeminall distension

Clinics in Liver Disease - Volume 9, Issue 4 (November 2005)
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Refractory ascites

Type 2 hepatorenal
syndrome

Type 1 hepatorenal
syndrome

12 18 24 36 48

Gines: N Engl J Med, Volume 350(16).April 15, 2004.1646-1654
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Classification of Ascites

Serum-ascites albumin gradient (SAAG)
SAAG (g/dl) = albumin,—albumin,
Gradient >1.1 g/dl = portal hypertension

Serum globulin > 5 g/dI:

= SAAG correction = (SAAG mean)(0.21+0.208
serum globulin g/dl)



Ascites with High SAAG
> 1.1 g/dl = portal hypertension

Cirrhosis

Alcoholic Hepatitis

Cardiac ascites

Massive hepatic metastasis
Fulminant hepatic failure
Budd-Chiari syndrome
Portal vein thrombosis
Veno-occlusive disease
Acute fatty liver of pregnancy
Myxedema

Mixed ascites



Low SAAG
<1.1 g/dl

Peritoneal carcinomatosis

Tuberculous peritonitis (without cirrhosis)
Biliary ascites (without cirrhosis)
Pancreatic ascites (without cirrhosis)
Nephrotic ascites

Connective tissue disease

Intestinal obstruction/infarction



Management of Uncomplicated
Ascites

Cirrhotic ascites | —— Treat cause

r-”"j of cirrhosis
| Mild-Moderate ascites \rLarge volume ascites

Diagnostic tap LyP
Ma restriction Diet

Diuretics Diuretics

Adequate response  Inadequate response Hecurrent ascites Adequate response

MNa restriction

Na restriction R " Check Na compliance Diuretics
Diuretics T

Non compliant Compliant

Increase diuretic dose

Inadequate responsa/ or
complications due to diuretics

|
Refractory Ascites




Management of Uncomplicated
Ascites

ldeallwiitless Wjer peripheral edemas S00g/day.
Ideallwii less W peripherall edemas 1000g/d

Checkingl urine: Na
= Urine Nar~ Na intake
a | Na: counsel on compliance with diet
n | Na: increase diuretic
x Only check i patient has poor ditiretic ieSponse

Starting dose [or diunetics 1s, Eurosemide 40mg and
spironolactone 100mg. (max 160mg/d and'400mg)



Refractory: Ascites

Diuretic resistant ascites= failure to
lose at least 1.5 kg/week of fluid weight,
despite diuretic therapy with
spironolactone (400 mg/day) and
furosemide (160 mg/day)

Diuretic intractable ascites: failure to
mobilize 2/2 diuretic-induced side effects



Treatment ol Refractory: Acites

Repeated! VP (moest commpon)

TIPS (Ibetter for control/less cost
efiective/ne Imprevement 1N mortality)

n ' Bili, coaguloepathic, and RE are all predictors! oi:
POOr outcomes, with: TIPS



SBP and CNNA

SBP= PMN >250/mm3with (+) culture (>
90% monobacterial)

CNNA= PMN >250/mm3with (-) culture
(without previous antibiotics nor other
causes of increased PMN [bleeding,
cancer, TB, pancreatitis] )



Secondary
Bacterascites CNNA  peritonitis

Symptoms and signs  SBP (%) (%) (%) (%)
Fever 68 57 50 33
B o 49 32 %
Abdominal tenderness 39 32 44 59
Rebound 10 5 0 17
Encephalopathy 54 50 61 33

CNNA, culture negative neutrocytic ascites; SBP, spontaneous bacterial
peritonitis.

Reproduced from Sleisenger’s & Fordtran’s gastrointestinal and liver
disease, 7th ed, with permission from Elsevier.

Koulaouzidis: Postgrad Med J, Volume 83(980).June 2007.379-383



SBP  Bacterascites Secondary

Microorganisms (% (%) peritonitis (%)
Monomicrobial

Escherichia coli g 27 20

Klebsiella pneumoniae %2 1 7
Pneumococcus 11 9 0
Streptococcus viridans 9 2

Staphylococcus aureus 0 7 11
Miscellaneous Gram-negative 10 14 7
Miscellaneous Gram-positive 14 10 0
Polymicrobial 1 0 53

SBP, spontaneous bacterial peritonitis.
Reproduced from Sleisenger’s & Fordtran’s gastrointestinal and liver
disease, 7th ed, with permission from Elsevier.

Koulaouzidis: Postgrad Med J, Volume 83(980).June 2007.379-383



SBP and CNNA

Mortality without treatment: 78-100%0
Mortality w. Cefotaxime: 302 (HRS= 33%0)
Mortality w. Cefotaxim-+albumin: 10%0
(HRS=10%0)

Recurrent SBP in 69%0

[reatment

s Cefotaxime 2g TID x 5 days + Albumin 1.5 gm/Kg @ day
1&1gm/Kg @ day 4

= Re-paracentesis at 48hrs (50%06 reduction in WBCs)



Table 2. Effective Interventions for Preventing Complications in Patients with Cirrhosis and Ascites.

Complication and Setting

Gastrointestinal bleeding due to
gastroesophageal varices

Spontaneous bacterial peritonitis

In patients with acute variceal
bleeding

In patients with ascitic-fluid
protein concentration
<15 gfliter

Hepatorenal syndromein patients
with spontaneous bacterial
peritonitis

Intervention

Propranolol or nadolol (stepwise increase in
dose until the heart rate decreases by 25%
or to 55-60 beats/min)

Oral norfloxacin (400 mg twice daily for7 days),
intravenous ofloxacin (400 mg daily for
7 days), or intravenous ciprofloxacin

(200 mg daily) plus oral amoxicillin—clavu-

lanic acid {1 g and 200 mg, respectively,
three times daily) for 7 days

Oral norfloxacin (400 mg daily, indefinitely);
oral ciprofloxacin (750 mg weekly, indefi-

nitely); or oral trimethoprim-sulfamethox-

azole (160 mg and 800 mg, respectively,
five days per week, indefinitely)

Intravencus albumin (1.5 g/kg of body weight
on diagnosis of the infection and 1 g/kg
after 2 days)

Comments

Reduces the risk of variceal bleeding

and improves survival

Reduces the risk of spontaneous

bacterial peritonitis and improves
survival

Reduces the risk of a first episode of

spontaneous bacterial peritonitis;
use of antibiotics is controversial
because a beneficial effect on sur-
vival has not been demonstrated
and because there is an increased
risk of infections with resistant or-
ganisms

Reduces the risk of the hepatorenal

syndrome and improves survival

Gines: N Engl J Med, Volume 350(16).April 15, 2004.1646-1654

Reference

Bosch et al.*®

Rimala et al.**

Rimala et al.*?

Sortet al 1®



Formation ot varices and
Mechanism of Variceal
Hemorrhage

1 porital vein pressures, = diverting up; te
90% ofithe portal flow threugh porta-
systemic collaterals

s [low-mediated remodeling and

s enlargement of these, vessels.

s VEGE, NO-driven VEGE type II receptor
expression, and platelet-aerived growth factor
drive this process.



Formation of Varices

do not ferm until the HVPG >10rmm Hg and
usually: dornoet bleed unless the HVPG >12 mm
plef

Variceal rupture occursiwhen the wall tension
exceeds the elastic limits off thevariceal wall

Tihe, wall tension is defined by’ Frank's
modification of* Laplace’s law

The wall Is thinnest at the GE junction

T= (Pyarices™P esophageal umen) X (radius of varix)/wall thickness



Pathophysielogy: of Variceal
Bleeding

Increased intrahepatic resistance
+ portal blood flow

Ohm's law
P= Q (blood flow) x R

Increased portal pressure

Increased varix si;:e and
decreased wall thickness

@ +

 Increased variceal wall tension

Wall — Transmural pressure x Radius

tension Wall thickness

, May 2008, Pages

1715-1728 C v~ High HVPG Transmural
5 pressure
varix
: | v Red color signs Wall thickness
*---4 v Liver failure » Increased HVPG
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Prevention of Variceal Bleeding

Screening endoscopy (EGD)

Follow up endo in (8 AA T |
2 years St of lo contraindication _MAP <85 _ Follow up endo in
decompensation  toBB LAF LOFD 1 year

Vv , May 2008, Pages 1715-1728


http://www.sciencedirect.com.echo.louisville.edu/science/journal/00165085
http://www.sciencedirect.com.echo.louisville.edu/science?_ob=PublicationURL&_tockey=%23TOC%236806%232008%23998659993%23688884%23FLA%23&_cdi=6806&_pubType=J&view=c&_auth=y&_acct=C000011238&_version=1&_urlVersion=0&_userid=134779&md5=89ec19263ad7c726c24133083ad492c8

EVL + [} blockers

OLT 1
Eval
TIPS for
recurrent bleads
enteroloqgy L
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AASLD GUIDELINES FOR GE
Varices

Recommendations for DIagnesis

Screening EGD for the diagnosis of esophageal and
gastric varices is recommended when the diagnosis
of cirrhosis is made (Class IIa, Level C).

On EGD, esophageal varices should be graded as
small or large (>5 mm) with the latter classification
encompassing medium-sized varices when 3 grades
are used (small, medium, large). The presence or
absence of red signs (red wale marks or red spots)
on varices should be noted (Class I1a, Level C).

Hepatology. 2007 Sep;46(3):922-38.



AASLD GUIDELINES FOR GE
Varices

Compensated CIrresIs W/0 Varices

nonselective -blockers cannot be recommended to
prevent their development (Class III, Level B).

no varices on the initial EGD, 1t should be repeated
in 3 years (Class I, Level C).

If there 1s evidence of hepatic decompensation,
EGD should be done at that time and repeated
annually (Class I, Level C).



AASLD GUIDELINES FOR GE

Varices
Small Varices that [1ave ot pied.

7 r1sk of hemorrhage (Child B/C or presence

of red wale marks on varices), nonselective -
blockers should be used for the prevention of
first variceal hemorrhage (Class Ila, Level C).

| risk of bleeding, betablockers can be used,
although their long-term benefit has not been
established (Class III, Level B).



AASLD GUIDELINES FOR GE
Varices

Smiall’Varices triat [1ave rnot pled.

In patients with small varices that have not bled and
who are not receiving -blockers, EGD should be
repeated 1n 2 years (Class I, Level C).

If there 1s evidence of hepatic decompensation,
EGD should be done at that time and repeated
annually (Class I, Level C).

In patients with small varices who receive -
blockers, a follow-up EGD 1s not necessary.



AASLD GUIDELINES FOR GE
Varices

Large; Varices that have, net bled

7 risk of hemorrhage (Child B/C or variceal red wale
markings on endoscopy), nonselective -blockers
(propranolol or nadolol) or EVL may be recommended for
the prevention of first variceal hemorrhage (Class I, Level
A).

| of hemorrhage (Child A patients and no red signs),
nonselective -blockers (propranolol, nadolol) are
preferred and EVL should be considered 1n patients with
contraindications or intolerance or non-compliance to -
blockers (Class I, Level A).



AASLD GUIDELINES FOR GE
Varices

llarge Varices that have not bled

If a patient is placed on a nonselective -blocker, 1t should be
adjusted to the maximal tolerated dose; follow-up
surveillance EGD 1s unnecessary.

If a patient is treated with EVL, it should be repeated every
1-2 weeks until obliteration with the first surveillance EGD
performed 1-3 months after obliteration and then every 6-12
months to check for variceal recurrence (Class I, Level C).

Nitrates (either alone or in combination with -blockers),
shunt therapy, or sclerotherapy should not be used in the
primary prophylaxis of variceal hemorrhage (Class III,
Level A).



AASLD GUIDELINES FUR GE
Varices

Acuite Hemoerrhage

intravascular volume support, being careful to maintain a
hemoglobin of 8 g/dL (Class I, Level B).

(maximum 7 days) antibiotic prophylaxis should

be instituted 1n any patient with cirrhosis and GI
hemorrhage (Class I, Level A).

s Oral norfloxacin (400 mg BID) or intravenous ciprofloxacin (in
patients in whom oral administration is not possible) 1s the
recommended antibiotic (Class I, Level A).

= In patients with advanced cirrhosis intravenous ceftriaxone (1
g/day) may be preferable particularly in centers with a high
prevalence of quinolone-resistant organisms (Class I, Level B).



AASLD GUIDELINES FOR GE

\/arices

AcUite Hemerrhage

Pharmacological therapy (somatostatin or its analogues octreotide
and vapreotide; terlipressin) should be initiated as soon as variceal

hemorrhage 1s suspected and continued for 3-5 days after diagnosis
1s confirmed (Class I, Level A).

EGD, performed within 12 hours, should be used to make the
diagnosis and to treat variceal hemorrhage, either with EVL or
sclerotherapy (Class I, Level A).

TIPS is indicated in patients in whom hemorrhage from esophageal
varices cannot be controlled or in whom bleeding recurs despite
combined pharmacological and endoscopic therapy (Class I, Level
C).

Balloon tamponade should be used as a temporizing measure
(maximum 24 hours) in patients with uncontrollable bleeding for

whom a more definitive therapy (e.g., TIPS or endoscopic therapy)
1s planned (Class I, Level B).



AASLD GUIDELINES FOR GE
Varices

Gastric Varices

In patients who bleed from gastric fundal varices,
endoscopic variceal obturation using tissue
adhesives such as cyanoacrylate 1s preferred,
where available. Otherwise, EVL 1s an option
(Class I, Level B).

A TIPS should be considered in patients in whom
hemorrhage from fundal varices cannot be
controlled or in whom bleeding recurs despite

combined pharmacological and endoscopic
theranv (C'lace T T evel R)



AASLD GUIDELINES FOR GE
Varices

Post bleed recs,

Patients with cirrhosis who survive an episode of
active variceal hemorrhage should secondary
prophylaxis (Class I, Level A).

Combination of NS bblker plus EVL is the best option
for secondary prophylaxis of variceal hemorrhage
(Class I, Level A).

The NS bblker should be adjusted to the maximal
tolerated dose.

EVL should be repeated every 1-2 weeks until
obliteration with the first surveillance EGD performed
1-3 months after obliteration and then every 6-12
months to check for variceal recurrence (Class I,

Level C).




AASLD GUIDELINES FOR GE
Varices

Post bleed recs,

TIPS should be considered in patients who are
Child A or B who experience recurrent variceal
hemorrhage despite combination

pharmacological and endoscopic therapy.
(Class I, Level A).

Patients who are otherwise transplant
candidates should be referred to a transplant
center for evaluation (Class I, Level C).



And the...

Hepatorenal Syndrome



Diagnostic criterial of HRS

VMIAJOR CRITERIA

s Low GER as indicated by serum Cr = 1.5 mg/dL or 24-
noUr creatinine clearance < 40 mL/min

s Absence of shock, engoeing bacterial infection, and fluid
lesses, and current treatment With nephroetoxic agents\

s Lack of sustained iImprevemenit in renal function on
discentinuation ef'diuretics and velume expansion by 1.5
I off a plasma expander

s Proteinuria less than 500mg/diand noe ultrasencgraphic
evidence of olbstructive uropathy er parenchymal renal
disease.



DIagnostic Criteria

MINOR CRITERIA

ST

H U

rine velume less tham 500 m
rine soditum less thani 10mEC

H U

of HRS

L/a
/L

fine esmolality greater than

ESmolality.
s Urine RBCs/less than 50/ per high pewer: fiela

a1 Serumi sedium concentration less than 130
mMEQg)/L

Plasma



Acute tubular

Type 1 HRS Nnecrosis
History of recent shock: No Frequent
History of recent use of nephrotoxic No Frequent
drugs

Urine findings

Sodium concentrations (mmol/L) <20 >40

Fractional excretion of sodium (%) <1 >1

Urine osmolality (mOsm/kg) <500 >350

Beta2-microglobulin (mg/L) <1 >1.5
Renal pathology No cellular lesion Necrotic renal tubules

Hepatology. 2006 Mar;43(3):385-94



Table 2. Criteria for Diagnosis of the Hepatorenal Syndrome.*

Presence of the hepatarenal syndrome

Serum creatinine concentration =1.5 mg/dl or 24-hr creatinine clearance
=40 ml/min

Absence of shock, ongoing bacterial infection, and fluid loss, and no cur-
rent treatment with nephrotoxic drugs

Absence of sustained improvement in renal function (decrease in serum
creatinine to =1.5 mg/dl) after discontinuation of diuretics and a trial
of plasma expansion

Absence of proteinuria (<300 mg/day) or hematuria (<50 red cells per
high-power field)

Absence of ultrasonographic evidence of abstructive uropathy or paren-
chymal renal disease

Urinary sodium concentration =10 mmol/litery

Type of hepatorenal syndrome
Type L: progressive impairment in renal function as defined by a doubling
of initial serum creatinine above 2.5 mg/dl in less than two weeks
Type 2: stable or slowly progressive impairment in renal function not
meeting the above criteria
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“ To convert the values for creatinine to micromoles per liter, multiply by 82.4.

- Although the urinary saedium concentration is less than 10 mmol per liter in
maost patients with the hepatarenal syndrome, this finding is not considered a
major diagnostic criterion because some patients with this syndrome may not
have markedly low sodium excretion ®




Table 4. Recommendations for Treatment with Vasoconstrictors in Patients
with the Hepatorenal Syndrome.

Recommendation Reference
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Administration of one of the following drugs or
drug combinations

Norepinephrine (0.5-3.0 mg/hr intravenously)  Duvoux et al.42

Midodrine (7.5 mg orally three times daily, in-  Angeli et al.4°
creased to 12.5 mg three times daily if need-
ed) in combination with octreotide (100 pyg
subcutaneously three times daily, increased
to 200 pg three times daily if needed)

Terlipressin (0.5-2.0 mg intravenously every Uriz et al.,5¢ Moreau et
4-12 hr)* al.,51 Mulkay et al.,52
Ortega et al.52

Concomitant administration of albumin (1 g/kg in-  Duvoux et al. 42 Angeli
travenously on day 1, followed by 20-40 g et al.,4% Uriz et al.,5°
daily) Ortega et al.53

Duration of therapy: 5-15 days

End point: reduction of serum creatinine concentra-
tion to <1.5 mg/dly

“ Terlipressin is not available in some countries, including the United States.
i To convert the value for creatinine to micromoles per liter, multiply by 88.4.




ENCEPHALOPATHY 101

Reversible neuro-psychiatric manifestation of
portosystemic shunting.

One-year survival 40%.
1/3m to 12 of all hospitalizations for cirrhotics.

Decreased hepatic clearance of ammonia
derived from: 1) kidney, 2) urease activity of
colonic bacteria, and 3) glutamine uptakein
small bowel.



glutamate

v

"€-T1€h:(£SH6)S9E 4 dod-6¢ uer S00Z 1soue] -

Glutamine




Neurologic impairment fiactors in

=

ammonia oxidative stress cytokines
serotonine Hepatic
histamine — +— astrocyte
Encephalopathy il
‘ \ GABA
opiates benzodiazepine-like

Munoz S. Medical Clinics of North America - Volume 92, Issue 4 (July 2008)



NH." + GLU

110

ROS

, May 2008, Pages
1715-1728

Hepatic encephalopathy


http://www.sciencedirect.com.echo.louisville.edu/science/journal/00165085
http://www.sciencedirect.com.echo.louisville.edu/science?_ob=PublicationURL&_tockey=%23TOC%236806%232008%23998659993%23688884%23FLA%23&_cdi=6806&_pubType=J&view=c&_auth=y&_acct=C000011238&_version=1&_urlVersion=0&_userid=134779&md5=89ec19263ad7c726c24133083ad492c8
http://www.sciencedirect.com.echo.louisville.edu/science?_ob=PublicationURL&_tockey=%23TOC%236806%232008%23998659993%23688884%23FLA%23&_cdi=6806&_pubType=J&view=c&_auth=y&_acct=C000011238&_version=1&_urlVersion=0&_userid=134779&md5=89ec19263ad7c726c24133083ad492c8
http://www.sciencedirect.com.echo.louisville.edu/science?_ob=PublicationURL&_tockey=%23TOC%236806%232008%23998659993%23688884%23FLA%23&_cdi=6806&_pubType=J&view=c&_auth=y&_acct=C000011238&_version=1&_urlVersion=0&_userid=134779&md5=89ec19263ad7c726c24133083ad492c8

Precipitating factors for
hepatic encephaleopathy.

Dehydration

GIB

Infiections

Constipation

EXCessive dietary: protein
Central nerveus system
acting drugs
IHypekalemia

Renal raidre

IHYpoRatremia
SUrgery
RS

Superimpoesed: lIVer Injury.
(acute hepatitis, drugr
Induced liver injury)

IHepatocellllar carcineme

Tlerminal iver disease
Urinary: obstruction

2 H.Pylori



Major differential diagnoses In
hepatic encephalopathy.

= NMetabolic encephalopathies (Uremia, Sepsis, hypoxia,
hypoglycemia;, ketoacidesis, hypercapnea, thyroid dysfunction, or
cerebral edemaR

= [ntracraniallbleedingi subdural hematema, Intracranial
NEMOKNage

- IEschemic braini disease: transient: ischemic attack, ISChemic
SUOKE

= (Central nervous system abscess, encephalitis, meningitis
(bacterial, viral, fungal)

< (Central nervousfsystem neoplasm

e Delirium tremens

= Alconolism

= Postictal state



H) The West Haven Criteria for Grading Mental State
in Patients with Cirrhosis

Grade 0 Mo abnormality detected

Grade 1 Trivial lack of awareness
Euphoria
Anxiety
Shortened altention span
Impairment of addition and
subtraction

Grade 2 Lethargy or Apathy
Disaorientalion of time
Obvious personality change
Inappropriate behavior

Somnolence to semisiupor
Responsive to stimuli
Confusad

Gross Disorientation
Bizarre behavior

Grade 4 Coma. unable to test mental state

b) Portosystemic Encephalopathy Index
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PSE = (grade of mental state)x3 + (grade of number connection
test) + (grade of flapping tremor) + (grade of blood ammonia




Minimal Hepatic Encephalopatay.

Prevalence 30%;and
34%

MEMOKY. reduction,
personality, changes
Jconcentration and
feaction times =

LQOL

? marker for future
episodes of clinical HE
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Hepatology. , Pages 549-559


http://www3.interscience.wiley.com.echo.louisville.edu/journal/114130110/issue

I-acyl-carnitine

CO-factox requiredrfor transport of leng-chain atty  acids
through the mitochondriallmembrane; (Important for
metabolism and enerdy: production))

maintains the intramitochondrial salvage pathways
fe-acltivates Coenzyme A

reduce peroxidation and' intracellular malenyl-aldehyde
levels

dcli as a scavender andi torcontribute; torneurotransmitter
Synthesis due te the; structurall affinity. toracetyl-cholinge.



I-acyl-carnitine

Malaguiarnera et all (5 ret's)roral carnitine
= | Serum ammonia levels

s | patient performance; onla variety ol psychometric
tests (ONLY grade 0, 1, or 2)

IR critically il patients with hepatic coma
s | serum ammonia levels

s | Glasgow! coma Score appears te Nave Wersened
compared: toer placebo:

All'4gm' eral cartinine

IMPORTANF LIMITATION: single; center by: one
IAVestigator



Serum Ammonia Decline
(Mmol/L)

Mean decline in serum ammonia with
carnitine versus placebe inf twor randomized

controlled series

Mean Serum Ammonia Decline: Carnitine Vs.

cnonanSRSh

Placebo

0 30 &0
Davs of Therapy

—— Carniting
Malaguamera el al.
2003

—8— Placebo:

Malaguamera el al.
2003

Carniting:
Malaguamera et al.
2005

Placebo:
Malaguamera et al.

2005




Decline in NCT time (5): Carnitine Vs.
Placebo
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Mean change in the Glasgow: cona scale
off critically: ill cirrhotic patients treated

with' I=carnitine Versus placebo
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Carnitine Placebo

Treatment

[] GCSbefore therapy [ GCS after therap
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To Lactulose or not to Lactulose

[lactulese has been used: as) the; standarad
treatment fer hepatic encephalepathy;,, and Its
efficacy has been considered to be beyond

It wWas implementeadlin clinical practice; hecalse
two ) trials foundrit “equally: effective™ to
neemyein, Whichihiad beenithe standard
treatment fior Repatic encephalopatny: since
1957.

Als-Nielsen et al. BMJ. 2004 May 1;328(7447):1046.



Iireating HE

INeR-abserbable disaccharides for hepatic
encephalopaty:

s [here s insufficient evidence to; support or refute;the
USE off neN-abserbable disaceharides for Nepatic
encephalopathy. AntibIotics Were; SUPELIOor to, NOM-
apsorbable disacehakides iniimproving hepatic
encephalepathy, BUt It Is Unclear Whether this
diffierence Is clinically impoertant.~

s BMJ 2004:;328:1046 (1 May)



Iireating HE

Non-absorbable disaccharides; fior hepatic
encephalepatny.

= minimal hepatic encephalopathy: appears to
be the exception



Treating HE

Fig 2 Number of patients without improvement of hepatic encephalopathy in trials on non-
absorbable disaccharides versus placebo or no intervention, stratified according to quality
of methods

No of patients without improvement/
Total No in group

Study Non-absorbable Placebo or no Relative risk Weight Relative risk
disaccharides intervention (95% Cl) (%, (95% CI)
High quality

Simmons 1970°' 414 512 = 741 0.69(0.24 to 1.99)
Germain 19732 419 3/9 = 6.16  1.33(0.41104.33)
Subtotal (95% Cl) 23 21 ol 1357 0.92 (0.42 to 2.04)
Total events: 8 (non-absorbable disaccharides), 8 (control)
Test for heterogeneity: %=0.67, df=1, P=0.41, 12=0%
Test for overall effect: z=0.19, P=0.85

Low quality
Uribe 1987 0.06 (0.00 to 0.95)
Watanabe 19972 0.69 (0.43t0 1.11)
Li 1999% 0.65 (0.45 t0 0.93)
Dhiman 2000% 0.43(0.23100.78)

Subtotal (95% Cl) 0.57 (0.40 to 0.83)

Total events: 40 (non-absorbable disaccharides), 54 (control)

Test for heterogeneity: 32=4.69, df=3, P=0.20, /2=36.1%

Test for overall effect: =298, P=0.003

Total (95% CI) < 0.62 (0.46 10 0.84)
Total events: 48 (non-absorbable disaccharides), 62 (control)
Test for heterogeneity: x2=6.22, df=5, P=0.29, 12=19.6% 01 02 05 1 2 5 10

Test for overall effect: z=3.08, P=0.002 Favours non-absorbable Favours placebo
disaccharides or no intevention

Als-Nielsen, B. et al. BMJ 2004;328:1046

Copyright ©2004 BMJ Publishing Group Ltd.




No of patients without improvement/
Total No in group

Non-absorbable  Antibiotics Relative risk Weight Relative risk
disaccharides (95% CI) (%) (95% ClI)
Aminoglycosides

Conn 1977° 3/18 215 132 1.25(0.24106.53)

Atterbury 1978° 4/22 3/23 1.90 1.39(0.35t05.53)

Orlandi 1981% 63/91 48/82 69.52 1.18(0.94 t0 1.49)

Russo 1989°' 1/8 17 054  0.88 (0.07 to 11.54)

Blanc 1993% 9/29 10/31 651  0.96(0.46t0 2.03)
Subtotal (95% Cl) 168 158 79.80 1.17(0.941t01.44)

otal events: 80 (non-absorbable disaccharides), 64 (antibiotics)

est for heterogeneity: ¥2=0.39, df=4, P=0.98, 12=0%

est for overall effect: z=1.42, P=0.16

Rifaximin

Fera 1993% 4/20 0.44  9.00 (0.52 to 156.91
Massa 1993% 0/20 Not estimable
Song 2000% 7/25 465 1.37(0.57t0 3.30)
Loguercia 2003% 11113 861 1.97(1.03103.77)
Mas 2003%° 12/53 651  1.13(0.54 t0 2.38)
Subtotal (95% CI) 131 2020 157 (1.03 10 2.39)
otal events: 34 (non-absorbable disaccharides), 24 (antibiotics)

est for heterogeneity: 32=2.75, df=3, P=0.43, /°=0%

est for overall effect; z=2.08, P=0.04

otal (95% Cl) 299 L3 1.24 (1.02 to 1.50)
otal events: 114 (non-absorbable disaccharides), 88 (antibiotics)
est for heterogeneity: ¢?=4.69, df=8, P=0.79, /2=0% 01 02 05 1 5 10

est for overall effect; z=2.20, P=0.03 Favours non-absorbable Favours
accharide ]




To Lactulose or not to Lactulose

BVl 200%:328: 1046/ (1 May)
22 trials;werenncluded:

ieduce the risk off no Improvement in
patients with HE

IHIgh quality, trials feund ne significant
effect (0.92, 0.42 te 2.04, two) trials).

Mo significant’ effiect on mortality

Inferior tor antibietics! In reducing the risk
off N0’ IMprovement and Iowering blood
ammonia concentration


http://www.ncbi.nlm.nih.gov.echo.louisville.edu/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Als-Nielsen%20B%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov.echo.louisville.edu/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Gluud%20LL%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov.echo.louisville.edu/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Gluud%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus

Treating HE

Branched-cnain amine; acids; fior hepatic
encephalepatny.

s \WWe did not find convincing evidence; that
BCAA had a significant: beneficial  effiect on
patientsiwith hepatic encephalepathy:.
Cochrane Database Syst Rev.
2003;(2):Cb001959



Iireating HE

BEenzodiazepine receptor antagonists! ok
nepatic encephalopatihy.

s Flumazenil hadla significant beneficial effect
ON shert-term Improvement oif hNeEpatic
encephalepathy inr patients with' Cirresis and
a highly: favoeurable; pregnesis. Flumazenil had
no: significant: Effect oni recovery: or survival.”

s Cochrane Database Syst Rev. 2004



Iireating HE

Dopaminergic agonists for hepatic
encephalopaty:

s [his review dees not provide evidence that
dopaminergic agenists are off benefit: tor patients, with
dcUte or chronic hepatic encephalopathy, or' ftlminant
nepatic fallure...there isi alse Insuificient evidence to
exclude a petentiall beneficial effect. ™

s Cochrane Database Syst Rev. 2004 Oct
18;(4):CD003047.



I~ornithine-l-aspartate; (LOLA)

e . |
Ornithing + ammoenia -> Urea
aspartater + ammonia > glutamine
LOLLA thus provides for both of
these ammoniar detoxification Gm =
pathways. |
Several randomized controlled trials Wy P
with' LOLA have beenicarried out in Omithine |

GEermany ever thelast 10iyears. 2000 g

All'these studies showed a
peneficiall effiect of this compound
on HE
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Reviea: LOLAOBO30T

Comparson: 01 LOLA n the management of KE [ of Il

Study LOLA Con'rol RR (foied) Welght RR (fored)
o sub-category nN N §5% Cl % 5% Cl
(8] Sauch, S. etd 16/23 $/20 5 3.60 17§ [0.%5, 3.17)
[9]Kilth9§$‘-'3.&!3! 28737 14/5¢ —— §2.38 1.95 [1.24, 3.08)
Toial (95% C) £0 56 <& 10080 L8T (1.30, 2.68)
To'al events: 44 (LOLA), 22 (Contrcl)

Testforh =009 ¢ =1(P =07, 1= 0%

o R Tea 4. 341(P=0.o%n )

0102 05 1 2 5 10
Favours Placebo  Favours LOLA

Quicome: 02 LOLAin the management of SHE

‘¢ doS 800¢ ‘|0IedaH |oJ9us0415e9) [

Sludy LOLA placelo RR (foed) Weight RR (fixed)
of Sul-calegory N N 95%Cl % 95% CI
(8 Sauch, S. et d 1711 bra2 . P .84 328 10,18, 72.3¢)
(9] Kircheis G. ot al §/26 e/2? el 92,40 1.5¢ 10.€5, 3.76)

Toral {95% Cl) 37 3¢ - 10000 166 (0.7, 3.%4)
Toral exents; 10 (LOLA), 6 (placei)

Test for heterogenaity. 7= 0.20. d1 = 1 (P =0.65), 1= 0%
T%tforovera?lggffi?c? =1.21(P=0.23)

01 02 05 1 2 5 10
Favours Placeho  Favours LOLA



Zinc and HE

long-term erall zine speeds up the Kinetics of urea
fiormation frem aminoe acids and ammonia.

Cirrhotics have reduced Zinc levels

zZinc levelsi mversely correlate withrammenia
levels in cirrhotics with HE

Diuretics reduce zinc levels

Shoert term Vs Leng term: data suggests long term
therapy IS needed.

Dese: 220 mg PO gday. or bid
- . Lancet. 1984 Sep 1;2(8401):493-5.
. Eur J Med. 1993 Aug-Sep;2(7):414-6.


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Reding%20P%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Duchateau%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Bataille%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Bresci%20G%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Parisi%20G%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Banti%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus

HE 101

Nutritional Management:

= —Early nutrition to cover calorie needs and 1-
1.5 g protein/kg/day.

= —In Chronic Stable PSE: ? branched-chain
aminoacidsenriched formula (Nutra-Hep)

Manipulation of Splanchnic Circulation:
= Radiology-guided occlusion of shunts.



Hepatopulmonary Syndrome

Does not: require pertal htn

triad off liver'disease, hypoxemia, and
iIntrapulmonany: Vascular dilations; (1PVIDs)
S/Sk €Y/anesIs, dyspnea, platypnea,
orthedeoxia (fallfin Pa®2 5% 6r 4 mm
IHg wihile; standing)), and clibbing.

Piagnoesis off HPS/is based on arterial
deoxydenation and CEEF-in the, albsence
Off INCARSIC cardiopulimoenary, disease.

15—20% of patients withr chrenic liver
diSEases




Hepatopulmonary Syndrome

Pathoephysiclogy

s [ntrapulmonarny: Vasodilatation

s Cytokine-mediatearinjury.

5 [Aduction off INAdUcIBIe nitric eXide synthase
Iieatment

s Liver transplant: (net always successiiul)
s Pentoxiiylline 400mg POItia



. . AalWhal LSRG
Diagnosing HPS Porial Hypertension
Risk Factors for Chromic Liver Discase

Dyspnca
Clubbing
Low Pulse Oximetry / Hypoxemia
OLT Evaluation

History, Exam, CXR, ABG,
Other tests as appropriaie (PFTs, Chest CT)

Elevated A-a gradient {ag‘: adjusted)

Hypoxemia . R : .
Low DLea Smdies sngpest instrinsic cardiopulmonary disease
Other studies negative
HPS suspicion high HFPS suspicion low
Contrast Echocardiogram Treal as appropriaie
— Delayed Shunting Tarly shunting SymIERE
(=3 heart beats) (=3 heart beats)
Contrast Echocardiogram
Mo HPS Intracardiac shunt MAA if hyposia and
delayed shunting

Gaines and Fallon. Liver International Vol. 24, 5 Pages: 397-401



Cirrhosis
Hepatic injury
Portal hypertension

!

Shear stress
Endothelin-1
TNF-o
Other

Macrophage

Endothelial cell

Smooth muscle cell

Vasodilatation

Gaines and Fallon. Liver International Vol. 24, 5 Pages: 397-401




Baseline and posttherapy median (range) values of exercise-induced change in blood oxygen
(EICBO)

Baseline After Therapy

Gupta, L. B. et al. Arch Intern Med 2008;168:1820-1823.

“pentoxifylline can be considered a safe and effective therapy for HPS”
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