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Abstract
Introduction: Bacteremia in cirrhotic patients is frequent and associated with high 
mortality and prolonged hospital stays. This study describes the demographic, clinical, 
and laboratory characteristics of patients with liver cirrhosis and bacteremia treated at 
a quaternary care hospital. Methodology: Observational, retrospective cohort study. 
The sample consisted of patients with liver cirrhosis and bacteremia treated between 
January 1, 2010, and December 31, 2017, at the Hospital Pablo Tobon Uribe of Medellín, 
Colombia. Demographic, clinical, and laboratory variables were collected. Survival was 
estimated during the time of hospitalization and up to 30 days following the diagnosis of 
bacteremia. Results: 78 patients had cirrhosis and bacteremia. The average age was 
65 years; 66.7% were women. Cirrhosis was labeled cryptogenic in 30.8% of the cases 
and NASH in 19.3%. The main source of infection was the urinary tract (24%), followed 
by cholangitis (23%) and spontaneous bacteremia (19%). Gram-negative bacteria were 
observed in most of the isolates (67.9%). The prevalence of MDR was 25.6%, and the 
adequate use of empirical antibiotics was 80.8%. The 30-day mortality rate was 11.5%. 
The best mortality predictors were the Child-Pugh and MELD scores on admission with 
AUROC of 0.79 (P=0.008) and 0.72 (P=0.042), respectively. Conclusions: The findings 
allow describing the main characteristics of patients with cirrhosis who develop bactere-
mia in our environment. A considerable number of MDR infections were found. Patients 
with an advanced degree of cirrhosis are at the highest risk of mortality.
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INTRODUCTION

Cirrhosis of the liver is the tenth leading cause of death in 
the western world (1). Infections are major complications 
in cirrhotic patients in terms of incidence, severity, and ove-
rall outcomes (2), and are the main cause of admission of 
these patients to the emergency department. About 20%-
30% of hospital admissions due to decompensated cirrho-
sis cases are associated with an infection or are worsened by 
infection during hospitalization (2-4). Moreover, the need 
for frequent hospitalizations due to the complications of 

cirrhosis makes this population vulnerable to nosocomial 
infections, characterized by multidrug-resistant organisms 
(MDROs) (3, 5, 6).

Infections in cirrhotic patients have been associated with 
a 30% mortality rate in the first 30 days and a 66% morta-
lity rate one year after admission to the hospital, making 
them a significant prognostic factor in patients with end-
stage liver disease (7).

Bacteremia affects 4%-21% of cirrhotic patients and is up 
to 10 times more prevalent in this population compared to 
non-cirrhotic patients (8, 9). In cirrhosis cases, bacteremia 
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is associated with a high mortality rate, prolonged hospital 
stays and worsening of liver disease (10, 11). Cirrhosis of 
the liver has been found to be an independent predictor of 
mortality in several studies conducted in patients with bac-
teremia or candidemia (12-14).

However, few studies have addressed the specific cha-
racteristics and risk factors for mortality in patients with 
bacteremia and cirrhosis. The majority of the available data 
comes from single-center studies, and most of them have 
been conducted in Europe and Asia.

A research conducted in Argentina by Marciano et al. 
found that acute kidney failure and mortality rates in 
patients with spontaneous bacteremia were similar to those 
in patients with spontaneous peritonitis (15). The behavior 
of this entity is unknown, especially in Colombia. The aim 
of this study is to describe the demographic, clinical and 
laboratory characteristics of a cohort of patients with liver 
cirrhosis and bacteremia treated at a university hospital in 
Medellín, Colombia. It also describes 30-day survival rates, 
factors associated with survival, and information of the 
pathogens that were isolated, their resistance profile, and 
susceptibility to empirical antibiotic treatment.

METHODS

Observational, retrospective cohort study. Patients trea-
ted between January 1, 2010, and December 31, 2017, at 
the inpatient facility of the Hospital Pablo Tobón Uribe 
(HPTU) in Medellín, Colombia, were included.

Patients diagnosed with cirrhosis of the liver (codes 
K70.3, K74.3, K74.4, K74.5, K74.6, K71.7) and bacteremia 
(code A49.9) according to the International Classification 
of Diseases (ICD-10) were searched in the electronic 
medical record system of the hospital. The following inclu-
sion criteria were considered: patients over 18 years of 
age diagnosed with cirrhosis and patients diagnosed with 
bacteremia during hospitalization. Patients without a clear 
diagnosis of cirrhosis and those without a report of blood 
cultures in their medical record were excluded.

Demographic, clinical and laboratory variables were 
measured. Cirrhosis of the liver diagnosis was established 
based on histology or clinical, biochemical, or imaging 
findings. Non-infectious complications of cirrhosis (asci-
tes, esophageal varices, hepatorenal syndrome, hepatic 
encephalopathy, hepatocarcinoma) were defined using the 
criteria of the European Association for the Study of the 
Liver (EASL) and the International Club of Ascites (16).

Bacteremia was defined based on the isolation of a non-
contaminating microorganism of the skin in 1 or more 
blood cultures, or the isolation of a common skin con-
taminating microorganism (diphtheroids, Bacillus spp, 
Propionibacterium spp, coagulase-negative staphylococci, or 

micrococcus) in 2 or more blood cultures. Furthermore, it 
was classified as community-acquired infection, associated 
with the provision of health care, or nosocomial, according 
to Friedman’s criteria (17). Spontaneous bacteremia was 
considered in the presence of positive blood cultures (with 
no contamination) in the absence of a source of infection.

The source of the infection was determined based on 
what was reported in the medical record. Spontaneous 
bacterial peritonitis (SBP) was diagnosed when there were 
250 or more polymorphonuclear cells in ascitic fluid, with 
or without microbiological isolates. If the patient had this 
diagnosis, it was considered to be the source of bacteremia 
when no other focus of infection was identified.

Isolated microorganisms were classified according to 
their susceptibility as multidrug-resistant (MDR) or non-
MDR based on the specifications of the European Society of 
Clinical Microbiology and Infectious Diseases (ESCMID), 
which defines MDR as the absence of susceptibility to at 
least one agent in 3 or more antibiotic categories (18).

Data were collected by reviewing medical records with a 
previously designed collection instrument. To ensure data 
quality and reduce the risk of information bias, 10% of medical 
records were reviewed twice by the researchers. Patients were 
followed up on for 30 days after being diagnosed with bacte-
remia, or until the last date reported in their medical record.

Categorical variables are presented as absolute and rela-
tive frequencies. Continuous variables are expressed as 
means and standard deviations (SD) if they have a nor-
mal distribution, and medians interquartile ranges (IQR) 
if they do not have a normal distribution; data normality 
was determined using the Shapiro-Wilk test. The incidence 
density rate of mortality in patients with cirrhosis and bac-
teremia was estimated as follows: number of patients who 
died divided by the sum of follow-up time for all patients.

Survival was estimated using the Kaplan–Meier estimator 
during the time of hospitalization, considering the variables 
that have been associated with mortality due to biologi-
cal plausibility (such as Child-Pugh score, Model for End-
stage Liver Disease [MELD], acute-on-chronic liver failure 
[ACLF], among others) in several studies. In the explora-
tory analysis, the performance of different variables to pre-
dict mortality during hospitalization on admission, at the 
moment bacteremia was diagnosed, and at 24 and 48 hours. 
The statistical package SPSS version 20.0 of the Universidad 
de Antioquia was used for performing all statistical analysis.

No sample size was estimated a priori since all patients 
with liver cirrhosis and a diagnosis of bacteremia treated at 
the hospital during the study period were included.

This study was approved by the Ethics committee of 
HPTU. The ethical principles for conducting clinical 
research outlined in Resolution 8430 of 1993 issued 
by the Ministry of Social Protection of the Republic of 
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Colombia, as well as the recommendations of the seventh 
revision (2013) of the Declaration of Helsinki for conduc-
ting biomedical research involving human beings, were 
followed. The final version of the manuscript adhered to 
the Strengthening the Reporting of Observational studies 
in Epidemiology (STROBE) recommendations for repor-
ting observational studies (19).

RESULTS

A total of 78 patients with cirrhosis of the liver and bacte-
remia were included (Table 1). Their average age was 65 
years, and 66.7 % of them were women. The main etiolo-
gies of cirrhosis were cryptogenic (30.8 %), non-alcoholic 
steatohepatitis (NASH; 19.2 %) and alcohol consumption 
(19.,2 %). 8 patients (10.3 %) had no other medical history 
or comorbidities other than cirrhosis, 19 % had at least one 
comorbidity, and 71 % had two or more, the most common 
being high blood pressure (HBP) in 44.9 % (35 cases), 
diabetes in 37.2 % (29 cases), and obesity or overweight in 
14.1 % (11 cases). Regarding cirrhosis severity, 17.9 % (14 
patients), 53.3 % (42 patients), and 28.2 % (22 patients) 
had Child-Pugh classes A, B, and C, respectively, with an 
average MELD score on admission of 15.1.

The main foci of bacteremia were urinary tract infections 
in 24.4 % of patients (19 cases), cholangitis in 23.1 % (18 
cases), spontaneous bacteremia in 19.2 % (15 cases) and 
SBP in 15.4 % (12 cases). Community-acquired infec-
tions were the main source of infection (43.6 %; 34 cases), 
followed by health care-associated infections (37.2 %; 29 
cases), and nosocomial infections (19.2 %; 15 cases). The 
mean time for reporting a positive culture since hospital 
admission was 1.8 days (range: 0-34).

Gram-negative bacilli (GNB) were found in most cases 
(53; 67.9 %); of these, Escherichia coli was the most fre-
quent, with 36 cases (46.2 %), followed by Klebsiella pneu-
moniae with 8 cases (10.3 %). Gram-positive cocci (GPC) 
accounted for 30.8 % of the cases (24), and streptococcus 
was the most frequent bacteria (24.4 %; 19 cases). In two 
cases (2.6%) 2 or more bacteria were found, both were 
survivors. In turn, BGN and Candida tropicalis were found 
in a patient who died. The prevalence of MDR was 25.6 %  
(20 cases), with five cases of extended-spectrum beta-
lactamase (ESBL)-producing Escherichia coli, two AmpC 
betalactamase-producing E. coli, one ESBL- producing 
Klebsiella pneumoniae and three methicillin-resistant 
Staphylococcus aureus (Table 2). 

Exploratory analysis of variables associated with mortality

The mortality rate was 11.5%. The median MELD score was 
13 (IQR: 8.9-19.9) and 14.57 (IQR: 9.1-19.1) in survivors 

Table 1. Characteristics of the 78 patients with confirmed cirrhosis and 
bacteremia diagnosis

n (%)
Age (years) 65.18 (±13.13)
Female sex 52 (66.7)
Race (mestizo/white/black)
 - Mestizo
 - White
 - Black

71 (91)
4 (5.1)
3 (3.8)

Etiology of cirrhosis
 - Cryptogenic
 - Fatty liver disease
 - Alcohol consumption 
 - Secondary biliary cirrhosis
 - Autoimmune hepatitis
 - Hepatitis B
 - Hepatitis C

24 (30.8)*
15 (19.2)
15 (19.2)
13 (16.7)

5 (6.4)
2 (2.6)
4 (5.1)

Child-Pugh classification
 -  A
 -  B
 -  C

 
14 (17.9)
42 (53.3)
22 (28.2)

MELD score, median (IQR) 14 (9.1-20.3)
Cirrhotic complications prior to hospitalization
 - Esophageal varices
 - Varicose bleeding
 - Hepatic encephalopathy
 - Ascites
 - Hepatocarcinoma
 - Spontaneous bacterial peritonitis
 - Portal vein thrombosis
 - Hepatorenal syndrome

 
34 (43.6)
19 (24.4)
31 (39.7)
22 (28.2)
14 (17.6)
12 (15.4)
10 (12.8)

5 (6.4)
ACLF grade
 - Not ACLF
 - ACLF 1
 - ACLF 2
 - ACLF 3 

 
57 (73.1)
10 (12.8)

6 (7.7)
5 (6.4)

Days of hospitalization, median (IQR) 11 (5-15)
Admission to a critical care unit
 - ICU
 - SCU

 
4 (5.1)

18 (23.1)
Source of infection
 - Community
 - HAI
 - Nosocomial

 
34 (43.6)
29 (37.2)
15 (19.2)

Focus of infection
 - Urinary tract infection
 - Cholangitis
 - Spontaneous infection
 - Spontaneous bacterial peritonitis
 - Gastrointestinal 
 - Unknown
 - Phlebitis
 - Other

  
19 (24.4)
18 (23.1)
15 (19.2)
12 (15.5)

4 (5.1)
3 (3.8)
2 (2.6)
5 (6.4)

*The sum does not result in 100% since the cause is not clear in the other 
cases. ACLF: Acute-on-chronic liver failure; HAI: health care-associated 
infection; SCU: special care unit; ICU: intensive care unit.
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versus 21.06 (IQR: 12.5-27.2) and 20.26 (IQR: 11-23) in 
patients who died on admission and at the time of bacte-
remia diagnosis, respectively, with statistically significant 
differences on admission (p = 0.041) (Table 3, Figure 1). 
The mean length of hospital stay in the survivors group was 
11 days (IQR: 1-21) versus 13 days (IQR: 1-24) in the 
non-survivors group, respectively, without significant diffe-
rences (p = 0.573).

Urinary tract infections (26.5 %), spontaneous bacte-
remia (20.3 %) and cholangitis (23.5 %) were the most 
frequent infection foci among survivors, in contrast to 
non-survivors, in whom SBP (33.3 %) and cholangitis 
(22.2 %) were the most frequent, although no statistically 
significant differences were observed (Figure 2). Mortality 
rates in bacteremia caused by gram-negative bacteria and 
gram-positive bacteria were 13.5% and 7.7 %, however 
the difference was not statistically significant (p = 0.453). 

Proper use of empirical antibiotic was reported in 80.8 % 
of patients, with no difference between survivors and non-
survivors (79.4 % and 88.9 %, respectively). There were no 
significant differences regarding the type of bacterial isolate 
or the MDR profile between survivors and non-survivors; 
however, in non-survivors, healthcare-associated infection 
as a source of infection was significantly higher (31.1 % vs 
77.8 %; p = 0.007).

Regarding the degree of acute-on-chronic liver failure 
(ACLF), 10 (12.8 %), 6 (7.7 %) and 5 (6.4 %) patients had 
ACLF grades 1, 2 and 3, respectively, on admission, with 
mortality rates of 40 % and 50 % for the last two grades, 7 
% in non-ACLF and no mortality in ACLF grade 1. There 
were statistically significant differences and a statistically 
significant association in mortality between non-ACLF 
and ACLF 1 vs. ACLF 2 and 3 (4/66 vs 5/11; p = 0.0001). 
Concerning the severity of cirrhosis, the higher the Child-
Pugh class, the higher the mortality rate, with a statistically 
significant difference (p = 0.037) and, although there was 
also a trend according to the ACLF grade, this difference 
was not significant (p = 0.09) (Figures 3 and 4).

The best predictors of mortality were Child-Pugh and 
MELD scores on admission with areas under the ROC 
curve of 0.79 (p = 0.008; 95% confidence interval [CI]: 
0.63-0.95) and 0.72 (p = 0.042; 95% CI: 0.45-0.89), res-
pectively (Figure 5).

DISCUSSION

To the best of our knowledge, this study is the largest of its 
kind published in Latin America. Most of studies addres-
sing infection in cirrhotic patients have been conducted in 
patients with SBP, but only a few have described the epide-
miological characteristics of bacteremia in this population. 
In fact, two of the largest studies on incidence, etiological 
distribution, and outcomes of bacteremia in cirrhotic 
patients were published more than a decade ago (9, 20). In 
Latin America, a study carried out in Chile described the 
characteristics of 59 patients with bacteremia associated 
with chronic liver disease, with a predominance of GPC 
infections and with a mortality rate of 37 % (21). Another 
study conducted in Argentina found that patients with 
spontaneous bacteremia had similar mortality and kidney 
failure rates to those with spontaneous peritonitis (15).

The present study found a high percentage of crypto-
genic and NASH cirrhosis, associated with a high rate of 
comorbidities related to metabolic syndrome, suggesting 
that some of the patients listed as cryptogenic cirrhosis 
actually had NASH; however, liver biopsy would not be 
recommended as it would not change the therapeutic 
approach or improve liver prognosis. Most events occurred 
in Child-Pugh class B cirrhosis patients, and up to 20% of 

Table 2. Microorganisms isolated in blood cultures of patients with 
cirrhosis of the liver and bacteremia.

Type of bacteria n Total 
percentage

MDR 
(%)

Gram-negative
 - E. coli
 - K. pneumoniae
 - Klebsiella oxytoca
 - Aeromonas spp.
 - Burkholderia cepacia
 - Proteus mirabilis
 - Salmonella enterica
 - Citrobacter freundii
 - Pseudomonas oleovorans
 - Pantoea spp.

 
36
8
2
2
1
1
1
1
1
1

  
46.2
10.2
2.5
2.5
1.3
1.3
1.3
1.3
1.3
1.3

  
35

12.5
0
0
 
0
0
 
0
0

GPC
 - S. aureus
 - Coagulase-negative Staphylococcus
 - Streptococcus salivarius
 - Streptococcus agalactiae
 - Streptococcus mitis
 - Streptococcus pneumoniae
 - Streptococcus sanguis
 - Streptococcus gordonii
 - Streptococcus infantarius

  
4
2
4
4
3
3
2
1
1

  
5.1
2.5
5.1
5.1
3.8
3.8
2.5
1.3
1.3

  
75

100
 
 
 
0

GPB
 - Listeria monocytogenes

  
1

  
1.3

  
0

Fungi
 - Candida albicans

 
1

 
1.3

 
0

Resistance
 - No MDR
 - MDR

  
58
20

  
74.4
25.6
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Table 3. Comparison of baseline conditions on admission: Survivors versus non-survivors

Survivors, n = 69 Non-survivors, n = 9 p-value

Demographics
 - Average age (SD)
 - Female sex
 - Mestizo race 

 
66 (± 11.45)
45 (65.2 %)

63 (91.3)

 
58.6 (± 22.3)

7 (77.8 %)
8 (88.9 %)

 
0.114
0.453
0.810

Etiology
 - Cryptogenic
 - Fatty liver disease
 - Alcohol related
 - Autoimmune hepatitis
 - Secondary biliary
 - Hepatitis B
 - Hepatitis C
 - MELD, median, IQR

 
19 (27.5 %)
15 (21.7 %)
15 (21.7 %)

4 (5.8 %)
11 (15.9 %)
1 (1.4 %)
4 (5.8 %)

13 (8.9-19.9)

 
5 (55.6 %)

0
0

1 (11.1 %)
2 (22.2 %)

1 (11.1)
0

21 (12.5-21.7)

 
0.087
0.118
0.118
0.541
0.541
0.085
0.541
0.041*

Complications prior to hospitalization, n (%)  
 - Portal vein thrombosis
 - Hepatocarcinoma
 - Ascites
 - SBP
 - HRS
 - Encephalopathy
 - Varicose bleeding

 
7 (10.3 %)

14 (20.5 %)
16 (23.5 %)
10 (14.7 %)

4 (5.9 %)
26 (38.2 %)
16 (32.5 %)

 
3 (33.3)

0
5 (55.6 %)
2 (22.2 %)
1 (11.1 %)
4 (44 %)

3 (33.3 %)

 
0.053
0.133
0.043
0.559
0.550
0.720
0.52.1

Bacteremia data
 - Days until positive culture

  
1.78 (± 5)

  
1.89 (± 3.8)

  
0.950

Source of infection
 - Community
 - HAI
 - Nosocomial

  
33 (47.8 %)
22 (31.9 %)
14 (20.3 %)

  
1 (11.1 %)
7 (77.8 %)
1 (11.1 %)

  
0.011
0.054
0.347

Infectious focus
 - SBP
 - Cholangitis
 - Spontaneous
 - Unknown
 - Gastrointestinal
 - UTI
 - Phlebitis
 - Hospitalization in days, median (IQR)

  
9 (13 %)

16 (23.2 %)
14 (20.3 %)

3 (4.3)
4 (5.8 %)

18 (26.1 %)
2 (2.9 %)

11 (6.2-16.5)

  
3 (33.3 %)
2 (22.2 %)
1 (11.1 %)

0
0

1 (11.1)
0 

13 (3-17)

  
0.111
0.952
0.509
0.522
0.459
0.327
0.603
0.573

*Difference of medians. HAI: healthcare-associated infection; UTI: urinary tract infection; HRS: hepatorenal syndrome.

cases required admission to the intensive care unit (ICU) 
for the management and monitoring of their condition. 
The main source of infection was the urinary tract, followed 
by the biliary tract, SBP and spontaneous cirrhotic bactere-
mia, which is consistent with the main infectious compli-
cations described in patients with end-stage liver disease, 
favored by immunosuppression caused by liver failure, 
among other factors (22).

The 30-day mortality rate was 11.5%, which is much 
lower than mortality rates reported in other studies (15, 

22-26), probably because the patients included in this 
study had less liver failure (28% were classified as Child-
Pugh class C) and 73% did not develop ACLF. Median 
MELD score on admission and at the time of diagnosis of 
bacteremia was much higher in non-survivors than in survi-
vors, with a statistically significant difference. In the group 
of patients who died, a greater liver failure according to the 
Child-Pugh classification was found, and as well as a higher 
degree of ACLF with a statistically significant difference 
when grades 2 and 3 were compared with grade 1 and the 
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Figure 1. Median MELD score pattern of cirrhotic patients with bacteremia from hospital admission to 30 days after admission in survivors (red line) 
and non-survivors (blue line).
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Figure 2. Frequency of clinical outbreaks of bacteremia in surviving and dead cirrhotic patients 30 days after infection. VA HD: vascular access for 
hemodialysis; VAP: ventilator-associated pneumonia.
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(24, 48, and 72 hours), SBP as a source of infection, inap-
propriate empirical antibiotic therapy, and the presence of 
severe sepsis or septic shock are associated with a higher 
mortality at 30 days (23). We believe that this relationship 
cannot be established in the present study because of the 
small number of patients who died at 30 days and the lack 
of data for calculating Delta MELD.

GNB infections accounted for more than 66% of cases, 
and E. coli was the main pathogen with 46% and a MDR 
rate of 35%. Strikingly, 75% and 100% of S. aureus and 
coagulase-negative staphylococci infections, respectively, 
were caused by a MDR bacteria (methicillin-resistant). In 
our healthcare institution, empirical antibiotic coverage 
of cirrhotic patients with community-acquired infections 
includes the use of piperacillin/tazobactam and merope-
nem for healthcare-associated or nosocomial infections 
(+/- vancomycin depending on the suspicion of resistant 
GPC), which translates into the large percentage of appro-
priate empirical coverage reported here (more than 80%).

The present study has some limitations. It is a single-cen-
ter study; therefore, data presented here may not be repre-
sentative of other institutions. However, our hospital is a 
referral center for patients with liver disease coming from 
different regions of the country. Also, the development of 
acute renal failure, which has been shown to have a short-
term impact on this group of patients, was not evaluated 
(15). Finally, the number of events is small, mainly morta-

Figure 3. Survival curve in patients with cirrhosis and bacteremia 
according to ACLF grade.

Figura 4. Survival curve in patients with cirrhosis and bacteremia 
according to Child-Pugh classification.
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Figure 5. Comparison of the area under the ROC curve between 
variables as predictors of survival at discharge.  
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non-ACLF group. Child-Pugh and MELD scores were the 
best predictors of mortality in the study population. Other 
authors have reported that variables such as Delta MELD 
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advanced chronic liver disease at the time of hospitaliza-
tion and diagnosis of bacteremia, as well as a high ACLF 
grade (2 or 3), are at a higher risk of a fatal outcome and, 
therefore, require more attention.
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lity cases at 30 days, which makes it difficult to create grea-
ter predictors of fatal outcomes in this population.

CONCLUSION

This research does not provide information on the key 
characteristics of patients with liver cirrhosis who expe-
rience bacteremia in Colombia. The etiological study 
revealed the main bacteria that affect this population with 
a considerable amount of MDR infections that are on the 
rise, not only in our country but also worldwide, progres-
sively limiting the way we treat our patients. Patients with 
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