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Infections and liver cirrhosis: a dangerous liaison
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Abstract. Patients with liver cirrhosis have a multifactorial immunocompromised status predisposing to an increased risk of infection. Endothelial
dysfunction is associated with a degree of liver dysfunction and is one of the key mechanisms favoring infections. On the other hand, endothe-
lial dysfunction is associated with increased portal pressure and therefore with more episodes of decompensation of cirrhosis which may fur-
ther increase the risk of infection.Infections are present at admission or develop during hospitalization, and their incidence is higher than in the
general population. The most common infections are spontaneous bacterial peritonitis, urinary tract infections and pneumonia.A major problem
in cirrhotic patients is the rising prevalence of multidrug resistant bacteria. They are commonly isolated in nosocomial and healthcare associ-

ated infections, which leads to increased failure rates of empirical antibiotic treatment.
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Introduction

Liver cirrhosis is a progressive disease which evolves from a
compensated stage, most often asymptomatic, to a decompensated
one, when complications occur. The complications of cirrhosis
(ascites, upper gastrointestinal bleeding, hepatic encephalopa-
thy or hepato-renal syndrome) have a poor prognosis and high
mortality rates. Not least, the risk of developing hepatocellular
carcinoma (HCC) should also be considered, which increases
with the progression of cirrhosis (D’ Amico et al 2006).

The prognosis of cirrhosis can be estimated by using several
clinical and biological parameters. The most widely used score
in clinical practice is the Child-Pugh score that includes both
subjective clinical parameters (ascites, hepatic encephalopathy)
and objective serological parameters (serum albumin, bilirubin,
prothrombin time) (Pascu et al 2011). More recently, MELD
(Model for End-stage Liver Disease) score has gained ground.
It uses INR, serum bilirubin and serum creatinine and currently
represents the most used system for the prioritization of patients
on waiting lists for liver transplantation (Kamath et al 2001).
Patients with cirrhosis usually have depressed (cellular and
humoral) immune status due to changes in defense mecha-
nisms, which predisposes them to an increased risk of infec-
tion. Bacterial infections are very common and represent one
of the most important causes of liver failure progression, devel-
opment of complications, and death in patients with cirrhosis
(Jalan et al 2014). Both immune dysfunction and translocation
of bacteria from the intestinal lumen, mainly favored by por-
tal hypertension, are mechanisms that predispose cirrhotic pa-
tients to infections. Bacterial translocation in cirrhotic patients
is high because they have low intestinal motility that may lead
to bacterial overpopulation. Bacterial overgrowth along with
a portosystemic shunt activate bacterial perpetuation and can
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cause bacteremia. In patients with liver cirrhosis the increase
of endotoxin, proinflammatory cytokines and nitric oxide levels
alters the structure and permeability of the intestinal mucosa in
patients with liver cirrhosis. Along with local impairment of im-
mune system function in cirrhosis, decreased intestinal motility
and increased permeability facilitate the passage of intestinal
bacteria to extraintestinal sites and predispose to the develop-
ment of infections (Jalan et al 2014).

Recent studies confirm the fact that in patients with cirrhosis,
infections increase mortality 4 times; 30% of patients die within
the first month after infection and another 30% die within the
first year (Arvaniti et al 2010). Also, bacterial infections were
more common in advanced stages (Child B and C). Spontaneous
bacterial peritonitis (SBP) is an important cause of morbidity and
mortality in cirrhotic patients. SBP prevalence in hospitalized
patients with cirrhosis and ascites is between 10% and 30% and
almost half of these cases have SBP at presentation, while the
rest develop it during hospitalization. The hospital mortality rate
due to SBP is approximately 32%, and most of these infections
are caused by Gram-negative bacteria (E. coli, Klebsiella spp.,
Pseudomonas aeruginosa) but, especially in hospital-acquired
SBP, etiology can be represented by Gram-positive bacteria
(enterococci and streptococci) (Bonnel et al 2011). The cur-
rent recommendation is to perform diagnostic paracentesis in
all patients with cirrhosis and ascites and also in patients with
symptoms of peritoneal infection, systemic signs of infection,
hepatic encephalopathy or renal failure during hospitalization
(Ruyon 2013; Garcia et al 2009; EASL 2010).

The assessment of the infection type and etiological spectrum
in hospitalized cirrhotic patients is of utmost importance as it
can improve their management and treatment, which is essen-
tial in the context of the increasing incidence of multiple anti-
biotic resistant bacterial infections. Also, the development of
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Table 1. Type of infections (Fernandez et al 2012; Wong et al 2005)

Clinical manifestations

Type of infection

Diagnostic methods

Abdominal pain, fever

Rarely: nausea, vomiting,
diarrhea

Fever, chills, dyspnea

Dysuria, pollakiuria

Cough+/- expectoration,
fever, chills, odynophagia

Fever, skin rash, cutaneous
wound

Fever, chills(Shivering)

Fever, diarrhea, abdominal

pain

Fever, chills, cardiac
murmur

Fever, chills

Fever or hypothermia,
tachycardia, tachypnea

Fever, chills and other
specific manifestations

Spontaneous bacterial
peritonitis

Spontaneous bacterial
empyema

Urinary tract infection

Respiratory infection

Cutaneous infection

Catheter infections

Clostridium difficile
infection

Stool infection

Infectious endocarditis

Spontaneous bacteremia

Sepsis

Other infections
(leptospirosis, TB,
abscesses of various

Abdominal ultrasound: ascites -> diagnostic paracentesis +/-
evacuation paracentesis

Lung X-ray or abdominal ultrasound: pleural collection->
diagnostic thoracentesis +/- evacuation thoracentesis

Urine examination: leukocyturia > 10 leu/field,

+ uroculture, or > 500 leu/field, negative uroculture

Lung X-ray, sputum examination, pharyngeal secretion

Wound secretion
Positive hemocultures and catheter cultures
Toxin A and B for Cl. difficile

Positive coproculture

(Transthoracic or transesophageal) cardiac
ultrasound(echocardiography)

Positive hemocultures without detection of the cause(causative
agent)
Positive hemocultures + demonstrated/suspected infection

Increased procalcitonin levels

Anti-Leptospira antibodies, lung X-ray, ultrasound/CT-evacuation
and drainage of abscesses

etiologies, etc.)

infections may result in more difficult control of portal hyperten-
sion-related complications more difficult (Ruyon 2013; Garcia
et al 2009; EASL 2010).

Diagnosis of infections in liver cirrhosis

The diagnosis of infections in liver cirrhosis is an important step
in the subsequent management of liver disease from the per-
spective of antibiotic therapy and treatment of complications.
Liver cirrhosis has a progressive evolution, from a compensated
state to the decompensated cirrhosis stage. Compensated cir-
rhosis was defined by the absence of bleeding, ascites, jaundice
or symptomatic encephalopathy and decompensated cirrhosis
by any of these complications. Prognostic stages were defined,
modifying The Baveno IV proposal as follows: stage 1: compen-
sated cirrhosis without varices; stage 2: compensated cirrhosis
with varices; stage 3: bleeding without other disease’s compli-
cations; stage 4: first nonbleeding decompensating event; stage
5: any second decompensating event (D’ Amico et al 2014).
The natural evolution of liver cirrhosis can be influenced by
several factors including infections of any nature. This is why
it is extremely important to know this factor of decompensa-
tion and perform the screening of infections in cirrhotic patients
admitted to the hospital; once they are detected, a more careful
monitoring will be required. Infectious screening is conducted
starting with the first day of presentation to the hospital. All
patients should be considered as having the infection until the
contrary is proved (Kim et al 2014).
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The table 1 shows the most important types of infections and
diagnostic methods.

Types of infections in liver cirrhosis

Hospitalized patients with cirrhosis, especially those with upper
gastrointestinal bleeding, have an increased risk of developing
infections. Bacterial infections occur in 32%-34% of hospital-
ized cirrhosis cases, and 45% of them present digestive bleed-
ing (Bonnel et al 2011).

The most common infections are spontaneous bacterial peri-
tonitis (25% of infections), urinary tract infections (20%) and
pneumonia (15%). Bacterial overgrowth and translocation from
the intestinal tract are important mechanisms in the pathogen-
esis of SBP and bacteremia. These pathogenic processes lead to
increased levels of endotoxins and cytokines, which is a trigger
for an excessive inflammatory response, a cause of septic shock,
organ dysfunction and death (Bonnel et al 2011).

Spontaneous bacterial peritonitis

Ascites is the most common complication in patients with liver
cirrhosis. Spontaneous bacterial peritonitis is defined as infected
ascites in the absence of a surgically treatable abdominal source
in patients with advanced cirrhosis. SBP occurs in 10-30% of
hospitalized cirrhotic patients with ascites and is associated with
increased mortality. Early diagnosis and eary paracentesis are
very important for rapid initiation of antimicrobial therapy and
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optimal therapeutic coverage in case of microorganism identi-
fication (Kim et al 2014).

The guidelines recommend that diagnostic paracentesis should
be performed on admission in all patients with cirrhosis and as-
cites. (Ruyon 2013; Garcia et al 2009; EASL 2010).
Spontaneous bacterial peritonitis once diagnosed, albumin should
be administrated at a dose of 1.5 g/kg body weight on day one
and then 1 g/kg on day three for prevention of renal dysfunc-
tion (Bernardi et al 2014).

In a study of 239 patients with cirrhosis and ascites the effects
of early (<12 hours) vs. delayed paracentesis (12-72 hours) after
admission were compared. The group with delayed paracente-
sis had a higher hospital mortality rate, more days of intensive
care, more days of hospitalization and a higher mortality at 3
months compared to the early paracentesis group. Every hour
of delay in carrying out (performing) paracentesis was associ-
ated with a 3.3% increase of hospital mortality in cirrhotic pa-
tients (Kim et al 2014). SBP must also be differentiated from
secondary peritonitis (Bonnel et al 2011).

Urinary tract infections (UTIs)

Urinary tract infections occur in 15%-20% of hospitalized pa-
tients with cirrhosis, two times more frequently than in control
subjects. The female sex(women) has a 4 times higher bacte-
riuria rates than (men) the male sex. The most frequent patho-
gens are Gram-negative bacilli (E. coli and Klebsiella spp.).
Bacteriuria is not associated with an increased risk of sepsis,
SBP, or other infections commonly found in patients with cir-
rhosis (Bonnel et al 2011).

Respiratory infections

Pneumonia is the third leading type of infections in cirrhotic
patients. Community-acquired pneumonia is most commonly
caused by Streptococcus pneumoniae and Haemophilus influ-
enzae. Staphylococcus aureus, M. pneumoniae, Klebsiella spp.
and Legionella spp. have also been implicated in communi-
ty-acquired pneumonia. The risk of bacteremia in communi-
ty-acquired pneumonia is increased in patients with cirrhosis
(Bonnel et al 2011).

Skin and soft tissue infections

Chronic edema and increased bacterial translocation predispose
cirrhotic patients to soft tissue infections, which account for
about 11% of infections. Both Gram-positive bacteria (S. aureus,
group A streptococci) and Gram-negative bacteria (Klebsiella
spp., Aeromonas spp., V. vulnificus) are responsible for soft tis-
sue infections (Bonnel et al 2011).

Cellulitis is the most common skin infection in patients with
cirrhosis and has a 20% rate of recurrence. Necrotizing fascii-
tis, a rare but serious soft tissue infection, is generally caused
by Gram-negative bacilli (Bonnel et al 2011).

Spontaneous bacteremia and sepsis

Systemic inflammatory response syndrome (SIRS) is not unu-
sual in cirrhosis, and sepsis is defined as SIRS in the presence of
confirmed bacterial infection (Wong et al 2005). SIRS and cir-
rhosis are interrelated determinants that influence survival. The
severity of liver disease determines the development of SIRS,
while SIRS leads to variceal bleeding, hepatic encephalopathy
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and adversely affects survival. Some aspects of cirrhosis may
exacerbate SIRS and complicate its diagnosis. Patients with cir-
rhosis have high levels of endotoxins in circulation that inversely
correlate with liver damage. Cirrhotic patients have increased
levels of proinflammatory cytokines, in particular TNF-alpha
and IL-6, compared to patients without cirrhosis. Nitric oxide,
whose metabolite concentration is correlated with that of en-
dotoxins, is increased in cirrhosis and is known to contribute to
oxidative stress and worsen vasodilatation in sepsis. When organ
function can no longer sustain homeostasis without interven-
tion, patients develop multiple organ failure syndrome, which
is a frequent outcome in cirrhosis and severe sepsis. Relative
adrenal insufficiency is common in patients with septic shock
and is associated with hemodynamic instability, renal failure
and increased mortality (Bonnel et al 2011).

Other common infections found in patients with cirrhosis are
represented by endocarditis, tuberculosis, Clostridium difficile
infection and fungal infections (Bonnel et al 2011).

Consequences of bacterial infections and

complications of cirrhosis

Hepatic encephalopathy

Hepatic encephalopathy is a severe complication with increased
mortality in patients with liver cirrhosis (Bass et al 2010). A
study that analyzed infections, one of the most frequent pre-
cipitating factors of hepatic encephalopathy, studied the most
common type of infection and its etiology. The study includ-
ed 137 patients with liver cirrhosis and hepatic encephalopa-
thy (92 with cirrhotic hepatitis B (HBV cirrhosis) and 45 with
alcoholic cirrhosis); 52 of these had infection as a precipitat-
ing factor. Respiratory infections were identified as the most
common infectious precipitating factor, pneumococci and E.
coli being the most frequent bacteria implicated in the etiology
of respiratory and other infections. It was also shown that the
number of leukocytes was low in patients with respiratory in-
fections (Wang et al 2013).

Upper gastrointestinal bleeding

Bacterial infections are strongly associated with gastrointesti-
nal bleeding in patients with cirrhosis and appear to be related
to the inability to control bleeding (early rebleeding - within 5
days). A study was performed to evaluate the influence of in-
fections on early rebleeding and mortality in patients with cir-
rhosis who did not receive prophylactic antibiotics. The study
included 92 patients with hemorrhage; infection screening was
performed at time 0 and when clinical signs suggested infec-
tion. A variceal etiology of bleeding was found in 72 (79%) of
the patients. Early rebleeding occurred in 24 patients (26%),
and 10 patients (11%) died. Compared to the group without in-
fection, early rebleeding (65% vs.15%) and mortality (40% vs.
3%) were more frequent(prevalent) in patients with infections.
Multivariate analysis showed that bacterial infections and the
presence of shock were independently associated with early
rebleeding. It was also demonstrated that bacterial infections,
hepatic encephalopathy and shock were predictive factors for
death (Vivas et al 2001).

There are data supporting that bacterial infections are involved
in inducing bleeding, especially variceal bleeding in patients

HVM Bioflux
http://www.hvm.bioflux.com.ro/



Table 2 Definition of refractory ascites ( Salerno et al 2010)
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Refractory ascites: ascites that cannot be mobilized or the early recurrence of which (i.e. after therapeutic paracentesis)
cannot be satisfactorily prevented by medical therapy.

It can be divided into:

1. Diuretic-resistant ascites: ascites that cannot be mobilized or the early recurrence of which cannot be prevented because of a
lack of response to dietary sodium restriction and intensive diuretic treatment.

2. Diuretic-intractable ascites: ascites that cannot be mobilized 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.

with cirrhosis. There is a hypothesis according to which bac-
terial infections are an important triggering factor for the pro-
duction (occurrence) of variceal bleeding, particularly through
the release of endotoxins. In patients who already have large
varices with increased pressure in the wall, endotoxins cause a
further increase in portal pressure, especially through the syn-
thesis of nitric oxide and endothelin (Goulis 2001).

Hepatorenal syndrome

Hepatorenal syndrome is a distinct clinical syndrome that oc-
curs in cirrhotic patients. A study on 70 cirrhotic patients was
performed, which evaluated kidney function and survival in
patients with hepatorenal syndrome associated with infection
(Barreto et al 2014). The main results were: irreversibility of
type I hepatorenal syndrome throughout therapy for infection,
and 3 month survival. Of the 70 patients, 67% had irreversible
type I hepatorenal syndrome during treatment of infections. The
main predictor of the irreversibility of hepatorenal syndrome
was the lack of resolution of infection (96% vs. 48% irrevers-
ibility in patients without and with infection resolution). The
independent predictive factors of the irreversibility of hepato-
renal syndrome were older age, serum bilirubin at admission,
nosocomial infection and a decrease of serum creatinine by <
0.3 mg/dL on day 3 of antibiotic treatment. Following this study,
two recommendations were made. The first recommendation
is that patients with cirrhosis and kidney failure suggestive of
type I hepatorenal syndrome should be treated as soon as an in-
fection is suspected with empirical antibiotics. The second rec-
ommendation is that patients with at least one of the following
risk factors: age > 60 years, bilirubin > 8 mg/dL or nosocomial
infection should be treated with vasoconstrictors (terlipressin)
and albumin immediately after the diagnosis of hepatorenal
syndrome type . In patients without risk factors, specific hepa-
torenal syndrome treatment should be delayed until day 3 of
antibiotic treatment. If serum creatinine levels do not decrease
> 0.3 mg/dL, treatment with terlipressin and albumin should
be started. In patients with a decrease of creatinine levels > 0.3
mg/dL, the treatment administration decision should be made
based on the evolution of renal function (Barreto et al 2014).

Refractory ascites

Between 5-10% per year of patients with ascites are refractory
to standard medical treatment. According to the International
Ascites Club, refractory ascites is defined as ascites that cannot
be mobilized or recovers quickly after paracentesis, ascites that
cannot be prevented by medical treatment. The term refractory
ascites includes two different subtypes: diuretic-resistant ascites
and diuretic-intractable ascites (Table 2).
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There is still a number of several other conditions that do not
lead to a diuretic response or lead to an insufficient response
and cannot be properly defined as refractory ascites. In the first
place, inappropriate diuretic treatment should be ruled out, for
example: treatment with loop diuretics alone, or diuretic treat-
ment that induces an exaggerated response by producing ex-
cessive diuresis with rapid weight loss and consequent prerenal
azotemia. Transient refractory ascites may occur when renal
function is impaired by other iatrogenic causes such as admin-
istration of NSAIDs through inhibition of vasodilator prosta-
glandins, angiotensin converting enzyme inhibitors or angioten-
sin receptor antagonists that can damage renal blood perfusion
and reduce glomerular filtration in patients with cirrhosis and
ascites, or administration of nephrotoxic drugs such as amino-
glycosides (Salerno et al 2010).

Complications that precipitate kidney failure include loss of flu-
ids through vomiting, diarrhea or bleeding, or bacterial infec-
tions such as spontaneous bacterial peritonitis that can enhance
vasodilation and consequently, the disturbance of the balance
between intravascular volume and vascular capacity. In such
cases, withdrawal of incriminated drugs or resolution of com-
plications along with an adequate increase in plasma volume
can restore responsiveness to standard treatment of low sodium
intake and diuretics (Salerno et al 2010).

Infectious episodes are more frequent in patients with decom-
pensated cirrhosis, who have an increased risk of developing
sepsis, multiple organ failure and death. Factors associated with
the development of infections are liver failure, low levels of
protein in ascites and previous episodes of spontaneous bacte-
rial peritonitis (Pleguezuelo et al 2013).

Liver failure

Acute decompensation, defined as the acute development of a
major complication of liver disease (ascites, hepatic encepha-
lopathy, gastrointestinal bleeding, and bacterial infection) is
the leading cause of hospitalization in patients with cirrhosis
(Moreau et al 2013). Regarding liver transplantation, the iden-
tification and eradication of bacterial, viral, fungal or parasitic
infections is important. The frequency of post-transplant bacte-
rial infections is between 20 % - 80%, three-fourths occurring
within first month. These infections are mostly endogenous and
are caused by aerobic gram-negative bacteria, but fluoroqui-
nolones administrated from the time of transplantation did not
confirm the protective effect, according to a recent study from
Spain(Fagiuoli et al 2014). Acute decompensation in most of
the cirrhotic patients develops in the absence of other significant
changes, while in other cases it is associated with organ fail-
ure (liver function impairment and/or renal failure and/or other
organ failure). Patients with acute decompensation and organ
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failure have an increased risk of death in a short time. These
patients are considered to have acute chronic liver failure. To
diagnose organ failure, the SOFA (sequential organ failure as-
sessment) score is used in intensive care units. However, this
score does not take into account all specific characteristics of
cirrhotic patients, which is why the CLIF-SOFA score is used
(Moreau et al 2013).

The CANONIC study provides a definition of acute chronic
liver failure (ACLF), which was divided into 3 degrees, with
the increase of the short-term risk of death from grade 1 (22%)
to grade 3 (77%) (Jalan at al 2014).Bacterial infection was the
most common precipitating factor of ACLF (33%). Among pa-
tients with bacterial infection, ACLF was more frequent in pa-
tients with spontaneous bacterial peritonitis or pneumonia than
in those with infections at other sites; sepsis and septic shock
were also more common in patients with ACLF compared to
those without ACLF. The mechanisms by which infections
induce ACLF are incompletely understood (Jalan at al 2014;
Moreau et al 2013; Arroyo et al 2015).

Consequences of antibiotic therapy in

cirrhotic patients

Clostridium difficile infection

Clostridium difficile (CD) is the cause of pseudomembranous
colitis. As the infection spreads through a fecal-oral mechanism,
gastric acid can provide protection, and treatment with proton
pump inhibitors (PPIs) may increase the likelihood of infection
with CD. Patients with cirrhosis may be at particular risk for
developing Clostridium infection for three reasons. Firstly, the
use of antibiotics in cirrhotic patients is common; prophylactic
use of antibiotics (quinolones, betalactams) is standard to pre-
vent infections and reduce mortality in cirrhotic patients with
low protein in ascites, a history of spontaneous bacterial perito-
nitis, and gastrointestinal bleeding. Secondly, cirrhotic patients
frequently receive PPIs for gastroesophageal reflux, a history
of gastric ulcer, as well as for unproven indications such as es-
ophageal ulcers after performing endoscopic ligatures. Thirdly,
the frequent need for hospitalization to treat the complications
of cirrhosis, places the patient in an environment where the
likelihood of exposure to Clostridium is high (Bajaj et al 2010).
The prophylactic use of antibiotics for the prevention of sponta-
neous bacterial peritonitis and the use of PPIs are also associated
with a high risk of developing CD infection (Bajaj et al 2010).
Clostridium infection occurs less frequently in patients with
upper gastrointestinal bleeding or hepatic encephalopathy, who
routinely receive antibiotic treatment (a major risk factor for
Clostridium infection). This particularity can be explained by
the fact that lactulose, constantly administered to cirrhotic pa-
tients with these types of complications, reduces the produc-
tion of short-chain fatty acids and suppresses the proliferation
of CD (Preda et al 2014).

Infection with CD has an increased prevalence of 12% as a second
infection in cirrhotic patients; these patients have a significantly
higher mortality (40%) compared to patients without cirrhosis
with CD and to cirrhotic patients without CD (Bajaj etal 2012).
Clostridium difficile infection is associated with an increased
mortality risk, a longer hospitalization period and higher hos-
pitalization costs (Bajaj et al 2010).
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Selection of resistant strains

Prolonged prophylactic antibiotic therapy has led to the emer-
gence of quinolone-resistant bacteria. A percentage of 26%
from spontaneous bacterial peritonitis episodes were caused by
Gram-negative bacilli resistant to quinolones for a period of two
years, in relation to long-term treatment with norfloxacin; 50%
of positive SBP cultures in patients who received prophylaxis
were due to the same microorganisms versus 16% in patients
who did not receive prophylactic antibiotic therapy. Prolonged
treatment with norfloxacin was also associated with an increased
rate (44%) of positive SBP cultures caused by Gram-negative
bacteria resistant to trimethoprim/sulfamethoxazole, suggesting
that this antibiotic is not an alternative to norfloxacin. Fortunately,
quinolone-resistant E. coli is still sensitive to third generation
cephalosporins. In addition, there is a high probability of Gram-
positive bacterial infections in patients receiving prophylactic
treatment for SBP (Wong et al 2005).

A major problem in cirrhotic patients is the rising prevalence
of multiple antibiotic resistant bacteria, frequently isolated in
nosocomial and healthcare associated infections. The definition
of multiple antibiotic resistant bacteria includes methicillin-re-
sistant Staphylococcus aureus, Acinetobacter baumannii, Gram-
negative extended-spectrum beta-lactamase (ESBL) producing
strains and any isolated bacterium resistant to at least three classes
of antimicrobials. Over the past year, the incidence of multiple
antibiotic resistant bacteria has increased, especially in noso-
comial and HCA (healthcare associated infections) infections
(33% in community infections, 50% in nosocomial infections,
and 80% in HCA infections) (Merli et al 2012).

Fungal infections

Cirrhosis increases susceptibility to infection with Cryptococcus
neoformans. Cirrhosis underlies a third of Cryptococcus infec-
tions and is a strong predictor of 30-day mortality in patients
who acquire human immunodeficiency virus. Spontaneous cryp-
tococcal peritonitis is rare (Bonnel et al 2011).

Candidal peritonitis is usually found in critical surgical pa-
tients. Its isolation from ascites in cirrhotic patients is an unu-
sual event whose clinical significance is unknown. According
to the literature, primary fungal peritonitis is underdiagnosed
(Krashin et al 2015).

It is suggested that in patients at high risk for fungal peritonitis
(prolonged antibiotic therapy, recent hospitalization, unsuccess-
ful antibiotic therapy), fungal cultures of ascites should be sent
to a microbiology laboratory, regardless of the number of neu-
trophils. Antifungal therapy should be considered in critically
ill patients. Candida peritonitis is associated with poor progno-
sis in cirrhotic patients (Krashin et al 2012).

Prognosis of liver cirrhosis associated
with infections

In patients with cirrhosis, infections increase mortality four
times; 30% of patients die a month after infection and another
30% die a year after it. The average mortality rate in all stud-
ies is 38%. Mortality at 1 month, 3 months and 12 months is
30.3%, 44% and 63%, respectively. Thus, almost half of the pa-
tients who survive the first month after infection die within one
year. Meta-analysis studies show that mortality is significantly
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higher in infected cirrhotic patients compared to patients with-
out infections (Arvaniti et al 2010).

Conclusions

The natural evolution of liver cirrhosis can be influenced by in-
fections. This is why it is extremely important to know this fac-
tor of decompensation and perform the screening of infections
in cirrhotic patients starting with the first day of admission. All
patients should be considered as having the infection until the
contrary is proved. Early diagnosis of infections in liver cirrho-
sis is an important step in the subsequent management of liver
disease from the viewpoint of antibiotic therapy and treatment
of complications. In patients with cirrhosis, infections increase
mortality four times.
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