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. 23.27 Causes of cirrhosis
* Alcohol ¢ (Genetic
» Chronic viral hepatitis Haemochromatosis
(B or C) Wilson's disease
» Non-alcoholic fatty liver o-antitrypsin deficiency
disease ¢ Cryptogenic
¢ |mmune (unknown — 15%)
Primary sclerosing e Chronic venous outflow
cholangitis obstruction
Autoimmune liver e Any chronic liver disease
disease
» Biliary
Primary biliary cirrhosis
Secondary biliary
cirrhosis
Cystic fibrosis
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Fig. 23.3 Non-parenchymal liver cells. (B = B lymphocytes:
NK = natural killer cells; PMN = polymorphonuclear leucocytes;
T =T lymphocytes).
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Fig. 23.4 Pathogenic mechanisms in hepatic fibrosis. Stellate cell activation occurs under the influsnce of cytokines released by other cell fypes in
the liver, including hepatocytes, Kupfier cells (tissue macrophages), platelets and lymphocytes. Once stellate cells become activated, they can perpetuate
their own activation by synthesis of transforming growth factor-befa (TGF-f3,,) and platelet-derived growth factor (PDGF through autocrine loops. Activated
stellzte cells produce TGF-f,, stimulating the production of collagen matrix, as well as inhibitors of collagen breakdown. The inhibitors of collagen
breakdown, matrix metalloproteinase 2 and 9 (MMP2 and MMPS), are inactivated in furn by tissue inhibitors TIMP1 and TIMPZ2, which are increasad in
fibrosis. Inflammation also contributes to fibrosis, with the cytokine profile produced by Th2 lymphocytas, such as interleukin-6 and 13 (IL-G and IL-13).
Activated stellate cells also produce endoihelin 1 (ET1). which may coniribute to portal fyperiension. (EGF = epidermal growth factor; IGF, = insulin-like
growth factor 1; ROS = reactive xygen species).
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Table 4.1 Scoring systems used in chronic viral hepatitis: grading.

Grading systems Pathologic features Scale Owerall grade
Sheuer {1991 Poralperiportal actvity 04 Sum of individual
Lobular actity -4 sgones (0-8)
Batts and Ludwig (1995  Piecemeal necrosis Mo, minimal, mild, moderate, sewere  Grade detemined by severity of lesions
Lobular activty Mo, minimal, mild, moderate, severe
khak (1995) Piecemeal necrosis 0-4 Sum of individual
Confluent necrosks 0-6 scores (0-18)
Focal necrosis and inflammation 04
Portal inflammation 04
Metavir (1996) Piecerneal necrosis 03 Algarithm
Lobular necrosts 0-2 Al-A3
Table 4.2 Scoring systems used in chronic viral hepattis: daging.
Staging  Sheuer (1991) Batts nd Ludwig (19%5)  METAVIR(199)  Ishak (1995)
system
Yage0  Nofibross No fibrasis Nofibrasis No fibrosis
Yage ] Enlarged FT Portal fibresis Portal fibiosis without ~ Portal fibiesis of some FT with o
septa wihout short septa
Sage 2 Periportal fibross o Periportal fibrosis Portal fibrosis with rare  Portal fibrosis of most PT with o
portal septa septa wihiout short septa
Yaged  Fibrost with architectuial  Septal fibioss with Numeios septa Poral fibigsis of most PT with
dstorsion architectural ditarsion without dasis occasional bridging
Saged  Cinhoss (probable or Cinrhogis Cirhasks Portal fibrasis of mast PT with marked
(efinite) bridging
Yages = - - Incomplete cirhost
Yaph = - - Cirrhosis {probable or definite)
P, portal tragt.
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s direct markers sewle cllia da yiaall Sl 4l (i (0 © Biologic approach
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Glycoproteins such as serum hyaluronate, laminin, and YKL-40,
Collagens such as procollagen Il N-peptide and type IV collagen,
collagenases, and their inhibitors such as matrix metalloproteases and
tissue inhibitory metalloprotease-1.
Al il Hladly & o) (Sas el 5o el Sl indirect markers (oo Lo la
CAoasl) dgds ) el i Al PT index — plt — ALT/AST Jis 4 )l

el a0 indirect s direct markers (s lulisl) gilis o i
(3,7,8) .Sla sladll 23 aan halads J4l 58 Fibrotest

Table 6.1 Froposed serum biomarkers for noninvasive
evaluation of cirrhosis in chronic liver disease.

# FibroTest™ (o2-macoglobulin, GGT, apolipoprotein A1,
haptoglebin, total bilirubin, age, and gender)

# AST: platelet ratio (APRD (AST and platelet count)

# Enhanced Liver Fibrosis score™ (ELF) (age, hyvaluronate, MMP-3,
and TIMP-1)

# Lok index iplatelet count, AST @ ALT ratio, and INR)

# (Eotebdrg University Cirrhos i Index {GUCTH (AST, INR, and platelat
count)

# Hepascore™ (bilirubin, vG&T, hyaluronate, a2-madroglobulin, age,
and gendear)

# Fibrometars™ {platelet count, prothrombin index, AST, a2-
macroglobulin, hyaluronate, urea, and age)

* Virahep-C model (45T, platelet count, alkaline phosphatase, and
a0a)

# FIB-4 (platelet count, ALT, and AST)

# HALT-C model thyaluronic acid, TIMP-1, and platelet count)

# MNAFLD Fibrosie Score (MFS) {age, BMI, hyperghyoemiatdiabe tes,
AST L ALT ratio, platelet count, and albumin)

* BARD score (BMI, AST ! ALT ratio, and diabetes)

ALT, alanine aminctransferase; AST, aspartate aminctransferase; BM,
bty mass index; GGET, gamma-glutany] transpepsidase; INR, intama-
ticnal normaized ratio; MMP, matnix metalloproteinase; TIMP, tis we
inhibitor of metalloproteinase.

Fibrotest akis (6) Jal)

el 8 a5l 5 Alall Gkl AlSa) Calill (uld 8 45, plall oa il b Jadii
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Table 7.1 Prognostic scores in assessment of patients with cirdosis.

Child-Pugh Score

1 point 2 points 3 points
Total bilirubin (mg/dL) <2 -3 =3
Serum albumin {g4dl) =35 2835 <8
INR <17 1.1-23 2.3
Asiites hone Mild Moderate tosevere
Hepatic encephalopathy None Grade HI Grade [I-V
Painits Stage
b-b A
-9 B
10-15 C
MELD scare [17]

MELD score = 3.8 +log, (biliubin ma/dL) + 11.2 «log, (INR) +9.6 +log, (creatinine mg/dL) + 6.4

MELD Na [43]

MELD Na = MELD - Na - 0025 x MELD x (140 - Naj]+ 140,

where the serum sodium concentration {Na) & bound between 125 and 10 mmal/L

ReFit MELD [47)

Refit MELD = 4082 «log, (bilirubin) + 8.485 +log, (creatining) + 10.671 « log,{INR) + 7.432

where bilirubin & bilirubin bounded below by 1 mg/dL; creatinine is reatinine capped by 0.8 mo/dL below and 3 mgddL above, and; INR is INR bounded

by 1 below and 3 aboue. Renal replacement therapy = 3 mgfdl

il (o yal 3 3V el Child ,MELD Js2 (7) JSAI
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»
. 23.31 Survival in cirrhosis

Survival (%)
Child-Pugh Hepatic
grade 1 year 5 years 10 years deaths (%)
A g2 45 25 43
B 62 20 7 72
C 42 20 ] 85
Basad on Powell LW, Mortimer R, Harris OD. Cirrhosis of the liver: a
comparative study of the fowur major aetiolonical groups. Med J Aust 1971
1:941-9350

»
23.32 One-year survival rate depending on
MELD score

One-year survival (%)
MELD score No complications Complications™
<9 a7 a0
10-19 a0 85
20-29 70 k]
30-39 70 50
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& Post-hepatic post-sinusoidal
Budd—-Chiari syndrome

{@ Intrahepatic post-sinusoidal
Veno-occlusive dissase

@ Sinusoidal
Carhosis®
Polycystic liver dissase
Nodular regenerative
hyperplasia

=
Vinyl chioride
Sarcoidosis
(@) Prehepatic pre-sinusoidal
Partal vein thrombosis due to sepsis (umbilical,
cirrhosis

Abdominal trauma including surgery

Fig. 23.19 Ciassification of portal hypertension according to site
of vascular obstruction. “Mcst commaon causa. Note that splenic vain
occission can also jollow pancrestitis, leading to gastnc varicas.
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L
. 23.33 Complications of portal hypertension

¢ Variceal bleeding: ¢ Ascites
oesophageal, gastric, ¢ |ron deficiency anaemia
other (rare) ¢ Renal failure
¢ Congestive gastropathy ¢ Hepatic encephalopathy
e Hypersplenism
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Table 41. Diagnostic Criteria for Hepatorenal Syndrome in Cirrhosis

Liver disease: cirhosis with ascites

Kidney disease: serum creatinine level =1.5 mg/dL (133 pmal/L)

Kidney function not improved by fluid challenge: diuretics held and albumin 1 g/kq given for 2 days (maximum 100 g/d)
No other etiology for kidney dysfunction: shock not present; no precipitating/current nephrotoxins

No evidence of parenchymal kidney disease (proteinuria, hematuria, or abnormal kidney ultrasound)

Modified from Gut. Diagnosis, prevention and treatment of hepatarenal syndrome in cirthosis. Salema F, Gerbes A Ginés P, Wong F, Aroyo V. 56(3):1310-1318,
PIMID: 17389705 [ Copyright 2008 with permission from BMJ Publishing Group.
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(Porlal hypertension)
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| T Nitric oxide |
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( Vasodilatation )
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activity, renin, mtravascular volume
aldosterone

I7(.-‘!\5u:itt—zs formaiion)

FIGURE 93-1. Pathogenesis of ascites in the setting of cirrhosis.
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Etiologies
Portal hypertension related Nonportal hypertension related
SAAG 1.1 SAAG <11
Sinusoidal Peritonitis: TB, ruptured viscus (T amy)
cirrhosis (81%), including SBP Peritoneal carcinomatosis
acute hepatitis Pancreatitis
extensive malignancy (HCC or mets) Wasculitis
Postsinusoidal Hypealbuminemic states: nephrotic
right-sided CHF inc| constriction & TR syndrome, protein-losing enteropathy
Budd-Chiari syndreme, 5035 Meigs' syndrome (ovarian tumor)
Presinuscidal (a'w varices > ascites) Bowe| obstruction/infarction
portal or splenic vein thrombesis, schiste  Postoperative lymphatic leak

(13) Js

Table 28.2
Ascitic Protein and Serum-Ascites Albumin
Gradient (SAAG)

SAAG, gidL
=1.1 <1.1
Total protein, g/dL
=25 Cirrhosis Nephrotic syndrome
Acute liver failure Myxedema
2.5 Congestive heart Peritoneal
failure carcinomatosis
Constrictive Tuberculous
pericarditis peritonitis
Budd-Chiari Pancreatic ascites
syndrome Chylous ascites

Venoocclusive disease
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Routine Optional Unusual Unhelpful
Cell count Amylase Bilirubin Cholesterol
Albumin Culture in blood Cytology Fibronectin
Total protein culture bottles TB smear, Lactate

Gilucose culture, and pH

Gram stain PCH test

LDH TG
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Table 14.1 Management practice points in patients with ascices
and cirrhosis,

A Treatment strategy for patients with cirthosis and moderate-
wolume {grade 2y ascites
Start with a low-sodium diet (S0mmol'day) and spironolactone
(50100 mgidayy to reach goal of weight loss: 300- 500 mgtdany. If
needed, doses to be increased every 7 days up to 00 mgsidany
spironclactone. Furcsemide can be added at a starting dose of
2040 mgsday and subsequently increased to 160 mgsday if
needed

B Treatment strategy for patients with cirrhosie and large-volume
fgrade 3} ascites
Total paracentesis plus intravenows albumin {8 gL of asctes
rermoved) followed by a kow-soediom diet (Q0mmobiday) and
diuretics if patient tolerated the m beforehand

C Treatment strategy for refractorny ascites
Total paracentesis plus intravenouws albumin can be performed as
needed. Consider use of TIPS in patients with very freguent
recurrent ascites, wery rapid recurrence of ascites, and prese rved
lwer functicn {kilirubin <3 mgddl, platelet count =7 5000, serum
sodium level =130 mEg/L, Child=Pugh score <13, model for end-
stage liver disease (MELD) score <18}, aged <70 years, without
hepatic ence phalopathy, central o large hepatocellular carcinoma
of cardiopulmonany disease
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Grade 2 Ascites

Initial 1
management -
Low sodium diet

Diuretics®

Patients with first episode Patients with recurrent
episodes and/or edema
i |

Spironolactone Spironolactone +
Furosemide

| |
Weight loss - 0.5 kg/day Waight loss ;1 kgiday

Maintenance Continue low sodium diet
therapy Reduce diuretic therapy as needed

Figure 14.2 Treaunent strategy for patients with circhosis and grade 2 ascives. *Recommended diuretics are described in Table 14.1.
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- Grade 3 Ascites

_
initial ™ ]
management —

= | LARGE-VOLUME

o PARACENTESIS
|

< 5 liters = 5 liters
I I
Synthetic plasma expanders Albumin
(8 g/L of ascites tapped) (8 g/L of ascites tapped)

— L. —
//h; nte;nce\ l

therapy '
\———/’/\\ Low sodium diet (80—120 mmol/day)
Diuretic therapy

Figure 14.3 Treatmentstrategy for patients with cirrhosis and grade 3 ascites.
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Table 14.2 Definition and diagnostic criteria for refraciory ascites
in cirrhosis.

Diuretic-resistant ascites: ascites that cannot be mobilized or the early
recurrence of which cannot be prevented because of a ladk of
response to sodium restriction and diuretic treatment
Diuretic-intractable ascites: asdtes that cannot be maobilized or the
early recurrence of which cannot be prevented because of the
development of diuretic-induced complications that preclude the use
of an effective diuretic dosage

Requisites:

1 Treatment duration: patients must be on intensive diuretic therapy
(spironol actone 400 mg/day and furosemide 160 mg/day) for at
least 1 week and on a salt-restricted diet of less than 90 mmol/day

2 lack of response: mean weight loss of <0.8 kg over 4 days and
urinary sodium output less than the sodium intake

3 Early ascites recurrence: reappearance of grade 2 or 3 ascites
within 4 weeks of initial mobilization

4 Diuretic-induced complications: diuretic-induced hepatic
encephalopathy is the development of encephalopathy in the
absence of any other predpitating factor. Diuretic-induced renal
impairment is an increase of serum creatinine by =100% to a
value »2 mg/dL in patients with ascites responding to treatment.
Diuretic-induced hyponatremia is defined as a decrease of serum
sodium by =10 mEg/L to a serum sodium of <125 mEg/L. Diuretic
induced hypo- or hyperkalemia is defined as a change in serum
potassium to <3 or =6 mEg/L despite appropriate measures

Adapted from Moore et al, 2003 [17]. Reproduced with permission of
John Wiley & Sons.
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Patient with cirrhosis and refractory ascites
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Concomitant: No LVP Assess transplant
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unil transplant shunt

Figure 106.5 Approach to the patient with cirrhosis and refractory ascites. *In patients with MELD < 15, TIPS may be considered as soon as ascites
becomes refractory to diuretics. **Contraindications to TIPS include serum bilirubin >3 mg/dL, a Child-Turcotte-Pugh score 11, age 70 years, or
evidence of heart falure. GI, gastrointestinal; LVE, large-volume paracentesis; SBP, spontaneous bacterial peritonitis, UNa, urine sodium concentration.
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Cirrhaosis Liver transplant
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Sodium retention Furosemide*
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Ascites LVP, PVS

Figure 106.3 Site of action of different therapies for ascites. *Furosemide
should only be used in conjunction with spironolactone. LVP, large-
volume paracentesis; PVS, peritoneovenous shunt; TIPS, transjugular
intrahepatic portosystemic shunt.
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FIGURE 93-3. Algorithm for differentiating SBP from secondary bacterial peritonitis in patients with neutrocytic ascites (.., neutrophil
count of = 250 cells/mm* [0.25 x 109) in the absence of hemorrhage into ascitic fluid, TB, peritoneal carcinomatosis, or pancreatitis.
Antibiotic therapy should be started at the time peritonitis (ascitic fluid PMN count = 250 cells/mm?) is detected. PMN, polymorpho-
nuclear neutrophil. (From Akniviadis EA, Runyon BA. The value of an algorithm in differentiating spontaneous from secondary bacterial
peritonitis. Gastroenterology 1990; 98:127-33. Copyright 1990 by the American Gastroenterological Association, with permission.)
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FIGURE 93-4. Proposed pathogenesis of spontaneous ascitic fluid
infection. CHMNA, culture-negative neutrocytic ascites.
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Frequency (%)*
Monomicrobial Non- Secondary Bacterial

Organism SBP Neutrocytic Bacterascites Peritonitis SBP with SID
Monomicrobial

Escherichia coli 37 27 20 0
Klebsiella pneumoniae 17 1 7 7
Streptococcus pneumoniae 12 9 0 29
Streptococcus viridans 9 2 0 0
Staphylococeus aureus 0 7 13 0
Miscellaneous Gram-positive 14 30 0 50
Miscellaneous Gram-negative 10 14 7 7
Polymicrobial 1 0 53 7

*Data are reported as % of tofal patients in that group.
SID, selective intestinal decontamination.
Data from references 26, 31, 62, and Femandez J, Navasa M, Gomez J, et al. Bacterial infections in cirrhosis: Epidemiologic changes with Invasive procedures and

norfloxacin prophylaxis. Hepatology 2002; 35:140-8.
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Frequency (%)
Symptom or Sign SBP Bacterascites CNNA Secondary Peritonitis Polymicrobial Bacterascites
Fever 68 57 50 33 10
Abdominal pain 49 a2 72 67 10
Abdominal tendemess 39 32 44 50 10
Rebound tendemess 10 ] 0 17 0
Altered mental status 54 50 61 33 0

*Dlata are presanted as % of the total number of pafisnts in that group.
CNNA, culture-nagative neutrocytic ascites.
Data from refarences 31 and 62-64.
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Table 3| Clinical setting of SBP, related definitions and commentary

Health care-associated (HCA) SBP  Diagnosis within 48 h of hospital admission in patients with any prior 90-day health
care contact (eg. hospitalisation, nursing home, dialysis centres or other health
care setfing).

Nosocomial SBP Diagnosis after 48 h of hospital admission.
Community acquired (CA) SBP Diagnosis within 48 h of hospital admission without any prior 90-day health care contact
Multi-drug resistant SBP Increasingly encountered because of prior antibiotic exposure. Treat accordingly and

prescribe sensifive antibiotics for prophylaxis based on culture sensitivifies. Many
antibiotics penetrate ascitic fluid equally well. (Gerding Ann Int Med 1977) IF TS
and FQ resistance, second-generation cephalosporing, e.g. Cefazolin are an option
if sensitive

Recurrent SBP Portends greater risk of death compared to initial episode of SBP. Provide antibiotic
prophylaxis.

15, trimethoprim-sulfamethoxazole; FQ, fluoroquinolone.

Aliment Pharmacal Ther 2015; 41: 1M6-T131 e
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Patient with suspected S8P

Diagnostic paracentesis*

!

Await culture No Yes | Creatinine 1.0 mg/dL
‘ Ascites PMN 5250 —| g
results ] Bilirubin 4.0 mg/dL
L Yes | No
Yes
Repeat
Culture | Yes| P ,
—¥ diagnostic
positive* ‘ v . Noi.v.
paracentesis ] ] ) )
l' No Start i.v. antibiotics** albumin albumin
N action ¢

Repeat diagnostic paracentesis after 48 h

!

Ascites PMN reduced by at least 50%

Yes | No
Switch to oral Broaden antibiotic spectrum
antibiotics Investigate secondary peritonitis

Figure 106.6 Approach to the patient with suspected spontaneous bacterial peritonitis (SBP). *A diagnostic paracentesis should be performed in any
patient with symptoms or signs suggestive of SBE, any patient with unexplained renal dysfunction or encephalopathy, and in any hospitalized patient
with cirrhosis and ascites. **If community-acquired, a third-generation cephalosporin is recommended; if nosocomial or exposure to antibiotics in last
90 days or prior infection with an antibiotic-resistant organism, a broader spectrum antibiotic (imipenem, meropenem) is recommended. In the latter
case, the antibiotic spectrum can be narrowed depending on the organism isolated. PMN, polymorphonuclear leukocytes.
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para pneumonic empyema S e (drainage @) sss& SBP bl

(18)
Diagnosis Treatment
SBP 5 days of IV antibiotic to which the

arganism is highly susceptible (e.g.,
cefotaxime 2 g every 8 hours
empirically followed by more specific
therapy after susceptibility resulis are

available)
Monomicrobial 5 days of IV antibiotic to which the
non-neutrocytic arganism is highly susceptible, it the
bacterascites patient is symptomatic or persistently

culture-positive; not all patients with
bacterascites require treatment

Culture-negative 5 days of IV third-generation
neutrocytic cephalosporin (e.g., cefotaxime 2 g
ascites every 8 hours)

Secondary bacterial Surgical intervention plus = 2 weeks of
peritonitis IV cephalosporin (e.g., cefotaxime 2 g
every 8 hours) plus an antianaesrocbic
drug such as metronidazole®

Polymicrobial IV third-generation cephalosporin (e.g.,
bacterascites cefotaxime 2 g every 8 hours) plus an
antianasrobic drug such as
metronidazole®
Duration is determined by clinical
response and seral ascitic fluid PRMM
counts and culiures

*Dose of WV metronidazole is 15 mg'kg = 1, then 7.5 mo'kg every & hours.
PMM. polymorphonuclear mewtrophil.
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E coli, K pneumoniae, and S pneumoniae

Cefotaxime 2 g IV g8h for5d or
Ofloxacin 400 mg PO g12h for5d

resistant E coli or Klebsiella spp
Doripenem 500 mg IV g8h or
Ertapenem 1 g IV g24h or
Imipenem 0.5-1 g IV g6h or
Meropenem 1 g IV q8h or
Ciprofloxacin 400 mg IV q12h or
Moxifloxacin 400 mg IV q24h

Enterococcus spp

Ampicillin 1-2 g IV g4-6h for 5d or
Vancomycin 15 mg/kg IV q12h for 5d or
Linezolid 600 mg IV gq12h or

Daptomycin 4-6 mg/kg IV g24h
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TABLE 6. TREATMENT OF SPONTANEOUS BACTERIAL PERITONITIS (SBP)

METHOD OF
STUDY DESIGN | RANDOMIZATION RESULTS MORTALITY
AND ANALYSIS

131

132

139

141

Cefotaxime

vs. ampicillin/
Tobramycin for
severe infections

Cefotaxime 5
days vs. 10 days

For SBP

Oral ofloxacin vs.

Cefotaxime for
SEBP

Cefotaxime with
or without

Albumin for SBP

Random number
table

Sealed opaque
envelope

Intention to treat

Sealed envelope

Sealed envelope

Intention to treat

Abbreviation: NS, not significant

73

100

123

126

Cure of infection 85%

vs 56%

Cure 93% vs. 91%

Recurrence 12% vs 13%

Resolution 84 vs 85%

Resolution 98% vs 94%

Renal failure
10% vs 33%

<0.02

NS

NS

.002

Infection-related
mortality 19% vs 31%

Hospitalization
mortality 33% vs 43%

Infection-related
mortality 0% vs 4%

Hospitalization
mortality 33% vs 43%

Hospitalization
mortality 19% vs 19%
NS

Hospitalization
mortality 10% vs 29%
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TABLE 7. META-ANALYSES OF TRIALS OF PREVENTION OF SPONTANEOUS BACTERIAL
PERITONITIS (SBP)

NUMBER
TYPE OF TRIALS | OF TRIALS/ RESULTS MORTALITY
PATIENTS

Gastrointestinal 5/534 32% Reduction in 0.0 9.1% Reduction 0.004
bleeding infections

Primary prophylaxis OR0.18 OR 0.60

161 When 4/190 ) 0.000 . 0.036
AFTP <1.5 g/dL (95% CI 0.10-0.32) (95% CI1 0.37-0.97)
. RR 0.32 RR 0.65
160 QOral prophylaxis 8/647 (95% C1 0.20-0.51) 0.00001 (95% Cl 0.48-0.88) 0.006

Abbreviations: OR, odds ratio; Cl, confidence interval; NA, not available; AFTP, ascitic fluid total protein;
RR, relative risk.
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Levels of Evidence:

Evidence from meta-analysis of randomized controlled trials
Evidence from at least one randomized controlled trial

Evidence from at least one controlled study without randomization
Evidence from at least one other type of quasi-experimental study

Evidence from non-experimental descriptive studies, such as comparative studies,
correlation studies, and case-control studies

Evidence from expert committee reporis or opinions or clinical experience of
respected authorities, or both

Grades of Recommendations:

A,

B

C

Directly based on Level | evidence

Directly based on Level Il evidence or extrapolated recommendations from Level |
evidence

Directly based on Level lll evidence or extrapolated recommendations from Level | or
Il evidence

Directly based on Level IV evidence or extrapolated recommendations from Level |,
I, or Il evidenc
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PATIENTS WITH CIRRHOSIS and DETERIORATION or HOSPITALIZATION

1 i

IS THERE ASCITES?

« History: Increased abdominal girth LR (95% CI) 4.1 (2.3-4.7)
Recent weight gain LR (85% C1) 3.2 (1.7-6.2)
Ankle swelling LR (95% CI) 2.8 (1.8-4.3)

« Exam: Fluid wave LR (95% CI) 5.3 (2.9-0.5)

Shifting duliness LR (95% CI) 2.1 (1.6-2.9)
Simel D. The Rational Clinical Examination JAMA Evidence 2009

4

PARACENTESIS
« Consider US guidance for novices and obtain ascitic fluid before antibiotic use, within & hours
Sekiguchi H. Chest 2013;143:1136-1139
« Mo evidence that LVP improves outcomes in SBP, in fact, may pose risk, worsen hemodynamics

« Injecting 10 mL into BC tubes at bedside improves culture yield, speeds time to detection
Runyon BaA. arch Intern Med 1987:147.73-75

DIAGNOSIS

« Polymomphonuclear (PMN) count = 250 cells/mm?
Jones SA. West J Med 1977;126:344-6

« Total ascites WBC x (segs% + bands%) = PMN #‘ See Table 1.

« Example : 2,100 WBC count x 38% neutrophils = 798 PMNs

« Correct for RBC by subtracting 1 PMN/250 RBCs
Hoefs JC. Hepatology 1981;1:240-254

L
i
ANTIBIOTICS ANTIBIOTIC STEWARDSHIP
« Community-acquired SBP: Rx 3™ generation cephalosporin » Tailor abx based on culfure
1% line: Cefotaxime 2 g IV Q 8 h x 5 days resuits and clinical stafus
Aunyon BA. Dig Dis Sci 1991;36:1782-6 « If deterioration, change abx and
2 ling: Ceftriaxone 1 g IV bid x 5 days or consider repeat paracentesis
Baskaol M. J Clin Gastroenteral 2003;37:403-405 « [f improvement, consider oral
* PCN allergy: Levofloxacin 500 mg IV daily x 5 days switch therapy
Yakar T. Dig Dis Sci 2010;55:1149-54 « If multidrug resistant pathogen,

« Nosocomial SBP: TZP 3.375 g IV Q 6 hrs & Vancomycin 1 g IV Q 12 hrs x 5 days
Novovic S. Scand J Gastroenterol 2012,47:212-6

» VRE SBP: Linezolid (Zyvox; Piizer Inc., New York City, NY, USA) or [Daptomycin
(Cubicin; Cubist Pharmaceuticals, Lexington, Ma, USA) for bacteremia)
» ESBL Enterobacteriaceae SBP: Meropenem 1 g IV Q 8 hx 5-7 days
Badawy AA. World J Gastroenterol 2013:19:1271-7

treat accordingly and choose
sensitive aby with good ascitic

fluid penetration for prophylaxis
Gerding DN. Ann Intem Med 197786

ALBUMIN ADJUNCT MEASURES
« Ax 20-25% IV albumin i total bilirubin =4, BUMN =30, or Cr =1 « Optimize nutrition with oral BCAA in ESLD: ¥ hospital-
Albumin decreases incidence of renal failure and mortality. ization, improves liver tests, and prolongs survival.
« 1.5 g/kg on day #1 (within & hours of diagnosis) Marchesini G. Gastroenterology 2003;124:1792-801
« 1.0 o/kg on day #3 + Arrange liver transplant evaluation after 1% SBP episode.
Sort P. N Engl J Med 1999:341:403-9 & Sigal SH. Bac DJ. Scand J Gastroenterol Suppl 1996:218:38-42
Gut 2007:56:507-9 « Control ascites with diurectic therapy, < 2 g/day Na* diet

Runyon BA. Gastroenterology 1989;97:158-62
« Limit PP therapy to necessary indications.

SECONDARY PROPHYLAXIS Goel GA. Clin Gastroenterol Hepatol 2012;10 (4).422-7
. ) Bajaj JS. Am J Gastroenterol 2009;104:1130-4
» Norfloxacin 400 mg PO daily or « Correct vitamin D deficiency.
Ginés P. Hepatology 1990:12:716-24 Anty R. Clin Trans| Gastroenterol 2014;5:658
« Bactrim DS PO daily or 5 days/week or + Discontinue/taper beta-blocker use in ESLD + refractory
Singh N. Ann Intern Med 1985;122:595-8 ascites or SBP. Linked fo J transplant-iree survival
« Ciprofloxacin 500 mg PO daily (HR, 1.58) after diagnosis of SBP. e
Terg RJ HED&'O| 2008:48:774-779 Mandorfer M. GBS‘”OEHTEFNOQ}' 2014:146:1680-90

Sersté T. Hepatology 2010;,52:1017-22

Figure 1| Evidence-based algorithm for evaluation of at-risk patients, diagnosis and management of SBP. LR, likelihood
ratio; Cl, confidence interval; US, ultrasound; LVP, large volume paracentesis; BC, blood culture; WBC, white blood cell; segs,
segmented neutrophils; bands, young neutrophil; RBC, red blood cells; Rx, prescription; IV, intravenous; Q, every; x, for; PCN,
penicillin; TZP, tazoba ctam—pipercillin; VRE, vancomycin-resistant Enterococcus; ESBL, extended spectrum beta-lactamase;
abx, antibiotics; BUN, blood urea nitrogen; Cr, creatinine; #, number; BCAA, branched-chain amino acids; ESLD, end-stage
liver disease; +4, decrease; Na®, sodium; PP, proton pump inhibitor; HR, hazard ratio; DS, double strength; PO, per os.
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