


* Falla renal es importante factor de riesgo en Tx
hepatico
* Cirrosis + AKI > riesgo de muerte esperando

TX, mayores complicaciones y < sobrevida
postTX

e MELD: bilirrubina, TP, creatinina



Fisiopatologia

Falla renal en cirrosis: relacionada con alt fx circulatoria,
con dismimucion de R vascular por VD esplacnica,
desencadenada por HT portal (aumento de ON, monodxido
de carbono, cannabinoides endogenos)

Al inicio aumenta ouput cardiaco para compensar VD. FPRE
se mantiene.

Luego gran VD, ouput no compensa con underfilling arterial
luego gasto cardiaco disminuye

En cirrosis avanzada para mantener TA aumentan VC: RAS,
SNS, y en estadios terminales ADH (secrecién no osmotica)
esto manteine FPRE, pero retencion de Na y H20 libre, con
ascitis y edema, y luego AKI por VC intrarenal e
hipoperfusion



Compensated Cirrhosis

Decompensated Cirrhosis

Increased intrahepatic
vascular resistance

Moderate portal
hypertension

Splanchnic arterial
vasodilatation

Low effective arterial
blood volume

T

Increased
cardiac
output

Y
Increased
plasma
volume

Restoration of effective
arterial blood volume

Renal
failure

Disease progression
Severe portal hypertension
Bactenal translocation

Severe splanchnic arterial
vasodilatation

Markedly reduced effective arterial
blood volume

Increased cardiac output and
plasma velume insufficient
to normalize effective arterial
blood volume

Activation of sodium-retaining and
vasoconstrictor systems

Sodium and water retention and
ascites formation

Further activation of
vasoconstrictor systems
Impairment in cardiac output

Figure 1. Pathogenesis of Circulatory Abnormalities and Renal Failure in Cirrhosis.

In compensated cirrhosis, increases in cardiac output and plasma volume can restore effective arterial blood vol-
ume. In decompensated cirrhosis, the activation of vasoconstrictor systems to maintain effective arterial blood vol-

ume leads to ascites formation and eventually to renal failure.




Translocacion bacteriana

* Impide Fx circulatoria en cirrosis avanzada por rta
inflamatoria, con aumento de citokinas (esp TNFa elL 6)y
VD (ON) en lecho esplacnico

* Norfloxacina reduce translocacion Y ameliora
anormalidades hemodinamicas
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Figure 2. Potential Role of Bacterial Translocation
and Cytokine Overproduction on Splanchnic Arterial
Vasodilatation.
A number of factors, such as intestinal bacterial over-
growth, impaired intestinal motility, alterations in gut
permeability, and disturbances in local immune sys-
tems, can lead to passage of aerobic bacteria from the
intestinal lumen to the mesenteric lymph nodes. This
,“{ translocation results in activation of monocytes with
Activated 2 . . .
monocytes overexpression of toll-like receptors, activation of nu-
clear factor kappa B (NF-«xB), and increased local pro-
duction of proinflammatory cytokines and vasodilator
factors, such as nitric oxide. These cytokines and vaso-
dilator factors cause further vasodilatation of splanch-
Proinflammatory cytokines nic arterial vessels. In general, anaerobic bacteria do
i not translocate.
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Hipovolemia: frec causa de AKI, pérdida renal o Gl,
infecciones bacterianas, HD, diarrea, diuréticos

Falla renal comun y severa en PBE (gram — por translocacion
bacteriana), severa reaccion inflamatoria en peritoneo, con
aumento de CK proinflkamatorias y sust vasoactivas que
causan AKI

Too otras infecciones bacterianas, pero AKI menos severa
AINES: |a Fx renal depende de Sx de PG

Otros pacintes: enf renal intrinseca (GN asociada a HVB o
HVC o OH)



Evaluacion de Fx renal

Monitorear Fx renal de rutina en todos los pac con cirrosis avanzada,
esp con ascitis

Lo mas usado es con creatinina sérica
Cockcroft—Gault o MDRD sobreestiman en filtrado y no se usan
Clearance de creati también sobrestima el VFG y es poco practico

La mayoria de los estudios definen IR en cirrosis como creat > 1.5 mg/
dl

Creatinina baja por baja masa muscular subestima IR
Faltan estudios para redefinir IR

Pedir ademas electrolitos, ECO renal

No hay estudios con nuevos biomarcadores



Table 1. Evaluation of Patients with Cirrhosis and Renal Failure.

Evaluation of renal function

Serum creatinine should be measured daily in patients with acute impairment of renal function; increases of 0.3 to 0.5
mg/dl (27 to 44 ymol/liter) may indicate marked reductions in glomerular filtration rate.

Serum sodium and potassium concentrations should be monitored daily in patients with acute renal failure and
monthly or every other month in patients with chronic renal failure; hyponatremia is common; potassium-sparing
diuretics should be discontinued to prevent hyperkalemia.

Electrolytes and protein should be measured (preferably in 24-hr urine samples) in all patients with renal failure; signif-
icant proteinuria (>500 mg of protein/day) and urine-sediment abnormalities usually indicate parenchymal renal
disease.

Renal ultrasonography rules out urinary tract obstruction, but the ultrasonographic appearance of the kidney is normal
in most cases of cirrhosis with renal failure; abnormal renal ultrasonograms indicate chronic parenchymal renal
disease.

A renal biopsy is helpful when parenchymal renal disease is suspected because of proteinuria, hematuria, or both and
is also helpful in deciding on simultaneous kidney transplantation in candidates for liver transplantation; renal bi-
opsy is contraindicated if severe coagulation abnormalities are present; there is little information on the use of
transvenous renal biopsy.

Evaluation of liver function

Liver disease should be evaluated by means of standard liver-function tests and abdominal ultrasonography.

Liver biopsy should be performed if the diagnosis of liver disease is not clear and if biopsy is not contraindicated by the
results of clotting studies.

Upper gastrointestinal endoscopy is helpful for detecting gastroesophageal varices; if large varices are present, prophy-
lactic measures should be taken (i.e., beta-blocker therapy, variceal ligation, or both).

Assessment of bacterial infection

Bacterial infection should be ruled out in all patients with acute renal failure or worsening of renal function.
Leukocytosis may be absent owing to hypersplenism in patients with cirrhosis and infection.

In patients with ascites, cell count and culture should be performed to rule out infection of ascitic fluid.
Blood and urine cultures should be carried out even in the absence of obvious signs of infection.

Chest radiography should be performed to rule out lung infection.




Dx diferenciales

Sme Hepatorenal : causa frec de IR, VC renal funcional con
severa reduccion de VFG y minimas alt histologicas

Infecciones bacterianas, esp PBE

Algunos pacientes consme hepatorenal cdo mejora la infeccidn
mejoran, mientras que otros no oprogresan rapidamente

2 tipos de hepatorrenal:

— Tipo 1: duplicacidon de creat por encima de 2.5 mg/dl en < de
2 semnas. Severa disFx multiorganica

— Tipo 2: curso mas estable, gralmente con ascitis refactaria

Dificil Dx dif con NTA: cilindros granulosos en ambos, céls
tubulares en NTA. Idices urinarios poco interpretables por
diuréticos. FENA < 1% a favor de hepatorrenal . Shock séptico o
hipovolemico: NTA.



Table 2. Main Types of Renal Failure in Patients with Cirrhosis.

Disorder

Hepatorenal syndrome*

Hypovolemia-induced renal failure

Parenchymal renal disease

Drug-induced renal failure

Comments

The hepatorenal syndrome is diagnosed on the basis of a serum creati-
nine concentration of more than 1.5 mg/dl (133 ymol/liter), which is
not reduced (to <1.5 mg/dl) with the administration of albumin
(1 g/kg of body weight) and after a minimum of 2 days off diuretics,
along with the absence of current or recent treatment with potential-
ly nephrotoxic drugs, the absence of shock, and the absence of find-
ings suggestive of parenchymal renal disease (urinary excretion of
>500 mg of protein/day, >50 red cells/high-power field, or abnormal
kidneys on ultrasonography).

The syndrome is classified into two types: type 1 is characterized by a
doubling of the serum creatinine level to more than 2.5 mg/dl (221
pumol/liter) in less than 2 weeks; type 2 is characterized by a stable or
less rapidly progressive course than in type 1.

Hypovolemia is usually due to hemorrhage (in most cases gastrointesti-
nal bleeding) or to fluid losses — either renal losses because of ex-
cessive diuretic therapy or gastrointestinal losses as a result of diar-
rhea from excessive lactulose administration or gastrointestinal in-
fection. Renal failure occurs soon after the onset of hypovolemia.

Parenchymal renal disease should be suspected as a cause of renal fail-
ure when proteinuria (>500 mg of protein/day), hematuria (>50 red
cells/high-power field), or both are present and ideally should be
confirmed by renal biopsy, if this procedure is not contraindicated.

The differential diagnosis between acute tubular necrosis and the hepa-
torenal syndrome remains a difficult issue; the presence of renal tu-
bular epithelial cells in the urine sediment favors the diagnosis of
acute tubular necrosis.

Current or recent treatment with nonsteroidal antiinflammatory drugs
or aminoglycosides suggests drug-induced renal failure.




Manejo

 Medidas generales:
— IR severa en pac en lista de Tx: UTI
— ldentificar y tratar precozmente complic asociadas (PBE, HD)
— Cefalosporinas de 3ra generacion pa infecc bacterianas

— IR + sepsis severa: insuf adrenal relativa que se puede beneficiar
con cortic

— Evitar sobrehidratacion (sobrecarga de volumen, hipoNa, aumento
de ascitis y edemas)

— Cl ahorradores de K

— Diuréticos de asa pueden ser inefectivos, entonces para ascitis
hacer paracentesis a repeticién + albumina (8 g por litro de
ascitis)



 Medidas especificas:
* |R:
— |dentificar y tratar la causa (ej retirar AINES)

— Antivirales para HCV: para algunos pacientes con
GN asociada, pero baja eficacia en cirrosis
avanzada

— Hipovolemia: sangrado dar fluidos y
hemoderivados + detener sangrado ej banding

— Discontinuar diuréticos si IR por exceso de los
MIismMos

— Profilaxis standard para CIN



Sme hepatorenal

Drogas VC. Los VD como DA o PG son inefectivas
— Analogos de ADH (terlipresina) efectivos en 40-50%

— Alfa adrenérgicos agonistas (NA o midodrina): efectivos pero informacion
limitada

— Estudios en hepatorenal tipo 1, pocos en tipo 2
— Imp evaluar complic CV isquémicas (12%)

Albumina: usada con VC, pareceria mejorar pero faltan estudios

TRR (HD o HVVC) puente al Tx o con condiciones agudas y
potencialmente reversibles (ej hepatitis OH)

— Comun complic intradialisis (hipoTA, sangrado, infec)

— No clara la mejor estrategia de TRR

— No estudios TRR vs VC, o estudios que evaluen prondstico en pac no candidatos
a Tx. Iniciar VC + albumina a menos que indicacion de TRR urgente (hiperk,
acidosis metabdlica o sobrecarga)

Tto nofarmacologico: shunts, dialisis con adsorbentes (experimental x

ahora)



with Cirrhosis.

Table 3. Specific Therapies for the Hepatorenal Syndrome in Patients

Therapy

Vasoconstrictor drugs
Terlipressin*

Norepinephrinet

Midodrines:

Albumin§

Other therapies

Regimen and Comments

0.5-1 mg every 4-6 hr intravenously, with an
increase up to 2 mg every 4-6 hr until se-
rum creatinine decreases to 1-1.2 mg/d|
(88-106 pmol/liter); usual duration of ther-
apy, 5 to 15 days.

0.5-3 mg/hr given as continuous intravenous
infusion with the aim of increasing mean
arterial pressure by 10 mm Hg; treatment
is maintained until serum creatinine de-
creases to 1-1.2 mg/dl (88-106 ymol/liter).

7.5 mg given orally 3 times daily, with an in-
crease to 12.5 mg 3 times daily if needed,
in association with octreotide (100 pg given
subcutaneously 3 times daily, with an in-
crease to 200 ug 3 times daily if needed).

Intravenous administration of albumin togeth-
er with vasoconstrictor drugs (1 g of albu-
min/kg of body weight on day 1, followed
by 20-40 g/day).

Transjugular intrahepatic portosystemic
shunts may be effective in selected pa-
tients, but available data are very limited.
Renal-replacement therapy should be con-
sidered in patients who do not have a re-
sponse to vasoconstrictor drugs.




Pronostico

Cirrosis + IR: pobre

Sobrevida 50% al mes 'y 20% a 6 meses
Peor para hepatorenal, a menos que Tx
hepatico

> mort en tipo 1 ( 1 mes vs 6 meses)

VC no mejoran sobrevida en tipo 1, pero si
revierte el sme viven +. Faltan estudios de
pronostico con VC



Prevencion

> riesgo de hepatorenal si PBE, pero puede reducirse con
albiumina EV (1.5 g por kg al Dx y 1 g/Kg a las 48 hs)

Albumina: propiedades circulatorias y antioxidantes

Estudio con norfloxacina: ascitis con < 15 g de prot/L + insuf
hepatica, IR, o ambas (bili > 3, Child—Pugh > 10, Na <130
mmol/L o creat > 1.2 mg/d si norfloxa (400 mg/dia) reduce
riesgo de hepatorenal y mejora sobrevida

Uso juicioso de diuréticos
Reversion rapida de hipovolemia
Evitar AINES o aminoglucosidos



Tx hepatico e IR

* Considerarlo en todo pac sin Cly hacerlo lo antes
posible

* Tto preTx de hepatorenal con albumina + terlipresina
puede mejorar el pronostico post Tx
 MELD (2002) y prondstico post tx:

— Fue desarrollado para dalre prioridad a candidatos con IR

— Sobrevida: desde el MELD aumento el nr de pac con Tx hepatico. Tx

concreat>2=/.9% pre MELD y 10% con MELD. Tx en

pac con TRR: 3.7% a 5.3%. Sin embargo la
sobrevida a 3 anos no disminuyo



Funcion renal:
VFG preTx > 80, necesidad de dialisis post Tx < 10%

Cirrosis antes del hepatorenal pero R a diuréticos (norta a 200 to 400
mg de espironolactonay 80 to 160 mg

y furosemida), si tx buen prondstico renal a 6 meses

60% con GFR < 40 ml pretx mejoran VFG al ano

A mejor Fx renal preTx mejor en post Tx

Nefropatia cronica del injerto tanto para hr. Nevertheless,
it should be noted that chronic allograft nephropathy

occurring in recipients of livigado, corazon, pulmoén y rindn es la 3ra
causa de lista de espera para Tx renal

MELD no modifico IRA o IRC post Tx



Tx hepatorenal

MELD aumentd Tx combinado (2.6% vs 4.4%)

Supuestamente debe hacerse para pac con alt renal
severa e irreversible, pero no hay marcadores

Marcada disFx renal pretx mostro ser util en algunos
estudios, pero no en otros

Hepatorenal sme: no indicacion absoluta debido a que
sobrevida similar en pac con tx hepatico que combinado
(recuperan fx renal psot Tx)

Duracion de TRR: 8 a 12 semanas mejor sobrevida con Tx
combinado

Reporte de UNOS:



Pacientes con dialisis > 3 meses mejor sobrevida con Tx
combinado (87.2% vs. 74.5%, P = 0.02), con < riesgo de
falla del injerto hepatico (84.5% vs. 70.8%, P = 0.008).

La sobrevida del injerto renal al afio es < que en Tx renal
solo (77.2%

vs. 89.3%, P<0.001).

Tx combinado da proteccion contra el rechazo del
injerto renal el altamente sensibilizados

Guias: IRC + cirrosis con HTP aSx o gradiente venoso
hepatico >10, AKI o hepatorenal con creat > 2.0 mg/dl y
dialisis > 8 semanas, y falla hepatica + IRC con GFR < 30
ml| o mas de 30% de esclerosis glomerular o fibrosis en
Bx



