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Introduction

Liver diseases represent the second largest cause of mortality, with 

the prevalence of cirrhosis between 5% and 9% of the general 
USA population amongst all digestive diseases, as reported from 
autopsy studies. The worldwide estimate of mortality from cirrho-
sis ranked 14th and 10th for cause of death globally and among 
developed populations respectively, inflicting 771,000 patients.1

The definition of cirrhosis is stated as the histological outgrowth 
of regenerative nodules, with the growth of surrounding fibrous 
tissues being due to chronic injury to the liver causing end-stage 
liver disease and portal hypertension. The most common feature 
noticed in liver cirrhosis patients is the overgrowth of intestinal 
bacteria, predominantly in the small intestine. The complications 
associated with cirrhosis with ascites include spontaneous bacte-
rial peritonitis (SBP), occurring via the translocation of gut flora 
into the mesenteric plexuses and the ascetic fluid contained within. 
The mortality rate surveyed over 2 years for cirrhosis patients with 
ascites was estimated to be 50%.2,3 However, in patients with as-
cites, there will be 10–25% chance of developing SBP, with a sub-
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Abstract

Background and objectives: The most common Gram-negative bacteria, such as enteric bacilli, Escherichia coli 
and Klebsiella pneumoniae, and Gram-positive bacteria, such as Streptococcus spp., are seen in patients suffering 
from cirrhosis and/or chronic liver diseases. The objective of this prospective observational study was to compare 
the efficacy and pattern of antibiotic use in patients with bacterial translocation.

Methods: This 10-month study was conducted at the Gastroenterology Department of the KIMS hospital, Tel-
angana, India. The patients were more than 18 years of age (n = 60) and diagnosed with liver cirrhosis and/ or 
chronic liver diseases. All data was analyzed statistically, at a significance threshold of p < 0.05.

Results: Among the 60 patients, the Child-Pugh-Turcotte scores were A in 30%, B in 35% and C in 14%. White 
blood cell count was reduced from 12,620 ± 1,266 (before treatment) to 8,385 ± 944 (after treatment with antibi-
otics; p < 0.05). Serum glutamic pyruvic transaminase values were reduced from 360.1 ± 87.3 (before treatment) 
to 141.9 ± 37.9 (after treatment with antibiotics therapy (p < 0.001), whereas serum bilirubin values were reduced 
from 6.064 ± 0.91 (Before treatment) to 3.514 ± 0.44 (after treatment with antibiotics therapy; p < 0.0001). The 
mortality rate was 6.6 %, i.e. only 4 patients died post-treatment. It was also observed that meropenem was pre-
scribed in the majority of cases and norfloxacin was the least prescribed of all antibiotics.

Conclusions: Our study suggests that antibiotic treatment might be effective for patients suffering with cirrhosis 
or chronic liver diseases with improved life expectancy.
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sequent mortality rate of 30–50% over a period of 1 year.4,5

The pathogenesis for the bacterial infections seen in cirrhosis 
may be acquired or inherent due to bacterial translocation (BT), 
intestinal permeability, and interaction of gut microbiota with 
mesenteric plexuses. Though BT occurs in normal healthy condi-
tions, it is increased in pathological conditions, such as cirrhosis. 
The primary mechanism for BT may involve the intestinal route 
to the mesenteric lymph nodes, although other locations of bacte-
rial infections, such as urinary, respiratory tract, etc., may also be 
responsible. The most common infecting organisms isolated from 
ascites are Gram-negative enteric bacilli, Escherichia coli, Kleb-
siella pneumonia and Streptococcus spp.6,7

Use of appropriate empirical antibiotic (AEA)8 or broad-spec-
trum antibiotic therapy as empirical treatment was associated with 
better survival. The current indications of antibiotic prophylaxis in 
cirrhosis are generally norfloxacin (administered as 400 mg/12 h 
PO for 7 days); whereas, patients with advanced cirrhosis (defined 
as at least 2 of the following: ascites, jaundice, hepatic encepha-
lopathy, and malnutrition) receive ceftriaxone (administered as 1 
g/day intravenous for 7 days). Primary prophylaxis of SBP in pa-
tients with low protein ascites (<15 g/L) is norfloxacin (400 mg/
day PO) or ciprofloxacin (500 mg/day until liver transplantation).8

Newer strategies need to be developed for AEA use. The strate-
gies need to track with the local epidemiological issues, such as 
increase in multidrug resistant infections to aim against empirical 
antibiotic treatment failure in cirrhosis and improve the survival 
rate of cirrhotic patients suffering from bactericemia.9 Findings 
from a randomized, controlled clinical trial indicated the combina-
tion of meropenem and daptomycin was significantly more effec-
tive than ceftazidime in the treatment of nosocomial SBP (86.7 vs. 
25%; p < 0.001).10

Bacterial infections are frequently noticed in advanced cir-
rhotic patients, with the altered immunity favoring BT and lead-
ing to higher incidences of bacterial infection. It is practically 
seen that patients with cirrhosis were at higher risk of developing 
bacterial infection and succumbing to death than those individu-
als without cirrhosis. Therefore, bacterial infection is a major 
cause of mortality in cirrhosis patients. Consequently, it is piv-
otal for early diagnosis and treatment for bacterial infection in 
the management of cirrhotic patients. The higher survival rate is 
associated with early initiation of AEA therapy in a heterogene-
ous patient population suffering from septic shock. However, the 
available data is very scarce and precludes relating the associa-
tion between AEA usage and outcome in patients suffering from 
cirrhosis. Therefore, the authors planned this study to assess the 
relationship between AEA use and the survival rate of cirrhotic 
patients with bacteremia.

Materials and methods

The prospective and observational study was conducted in the 
Gastroenterology Department of KIMS Hospital, Secunderabad, 
India with preapproval from the Human Ethics Committee in ac-
cordance with ICH-GCP guidelines and Declaration of Helsinki. 
Written informed consent was obtained from all the patients before 
enrollment.

Sixty patients of either sex, diagnosed with cirrhosis and chron-
ic liver disease (CLD), such as mild liver infections, hepatitis, bac-
terial peritonitis, etc., and >18 years of age were enrolled for the 
study. The CLD was evaluated on the basis of alcoholic liver cir-
rhosis, viral hepatitis B, viral hepatitis C, fever due to unidentified 
cause, and viral hepatitis with heavy alcoholism. These patients 

underwent the following examinations: liver function test (el-
evated gamma-glutamyl transpeptidase and bilirubin, low level of 
albumin, decreased prothrombin time, hypernatremia and macro-, 
normo- or microcytic anemia), biopsy, USG abdomen, computed 
tomography scan, and endoscopy findings. The presence of ascites 
(proteinaceous fluid 1.5 L) with elevated neutrophils indicated that 
the patients had infection or BT. Positive culture sensitivity tests or 
presence of lower gastrointestinal bleeding were also considered. 
The Child-Pugh-Turcotte (CPT) scores were calculated to assess 
the risk of mortality in cirrhotic patients.

The exclusion criteria included patients with non-infective cir-
rhosis or CLD who presented with negative culture sensitivity 
test, were of age <18 years, had upper gastrointestinal bleeding, 
had been exposed to antibiotic treatment within the past 1 week, 
were women who were nursing or pregnant, or showed hyper-
sensitivity to the study medication. The patients who were not 
able to give informed consent or suffering from mental illness that 
prohibited their ability to give consent were also excluded from 
the study.

All the relevant and necessary data was collected from in-pa-
tient records/MICU case records, lab reports, and prescription re-
cords. These data included: CPT and model for end-stage liver dis-
ease (MELD) score categories; vitals; liver function test; complete 
blood profile; investigations like biopsy, USG abdomen, computed 
tomography scan, endoscopy; culture sensitivity tests.

Assessment

Efficacy of the antibiotics was inspected by examining parameters 
like white blood cell (WBC) count and liver function tests, like for 
measures of serum glutamic pyruvic transaminase levels (SGPT) 
and bilirubin levels. Analysis of patients based on the WBC and 
liver function tests was carried out every day. The CPT and MELD 
scores were originally developed to predict outcomes in cirrhotic 
patients with portal hypertension and survival (mortality) data of 
the patients who underwent the elective transjugular intrahepatic 
portosystemic shunt procedure. MELD scoring is a good predictor 
for 3-month mortality in a diverse-patient cirrhotic population who 
were not transjugular intrahepatic portosystemic shunt positioned.

Statistical analysis

The values were presented as mean ± standard error of the mean, 
in absolute numbers and as percentages. Descriptive statistical 
analysis was used with line and bar diagram representations. All 
parameters that include SGPT, WBC, serum bilirubin were com-
pared using paired t-test with p < 0.05.

Results

All the baseline characteristics (mean ± standard deviation, n = 
60; Table 1), such as gender, comorbidities, CPT category, serum 
bilirubin, and WBC levels, were collected accordingly before 
treatment. The WBC, serum bilirubin and other elevated levels of 
the patients were decreased after treatment and the levels showed 
statistically significant values (p < 0.05) at end of treatment.

Baseline characteristics

The systolic and diastolic blood pressure (119.1 ± 14.34, 75 ± 
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7.14) post-treatment showed no significant changes and were simi-
lar to the values obtained prior the treatment, i.e. 118.8 ± 20.88, 
76 ± 9.12 respectively. The results of refractory ascites, anorexia, 
swelling of leg, fever, melena, and abdominal pain after treatment 
(i.e. 31.66%, 13.29%, 9.79%, 11.6%, 8.25%, and 13.33% respec-
tively) significantly (p < 0.05) reduced to almost half of the values 
from before treatment (i.e. 14.88%, 23.33%, 23.33%, 20%, 15%, 
and 26.66% respectively).

WBC count

Our study noticed that the mean WBC count was reduced from 
12,620 ± 1,266 (before treatment) to 8,385 ± 944 (after treatment 
with antibiotics, p < 0.05; Fig. 1a).

SGPT levels

SGPT values were reduced after treatment with antibiotics therapy 
(p < 0.001; Fig. 1b).

Serum bilirubin

In addition, serum bilirubin values were also reduced after treat-
ment with antibiotics therapy (p < 0.0001; Fig. 1c) when compared 
to the pre-treatment values.

Percentage of people with various CPT classes

The outcome of CPT scores in various patient populations is de-
picted in Figure 2, which shows CPT-A as 30% with improved 

outcomes, CTP-B as 35% with partially improved outcomes, and 
CTP-C as 14% representing totally relieved outcomes from cir-
rhosis with antibiotic regimen treatment.

Prescribing pattern of antibiotics

Meropenem was prescribed to the majority of patients and nor-
floxacin was the least prescribed of all antibiotics (Fig. 3).

Assessment of MELD

Only four patients died in our study, giving a mortality percentage 
of 6.6%, and the rest survived and recovered, implying that anti-
biotic treatment was a good indicator as the MELD scores were 
reduced to <9.

Percentages of causative organisms

About 12.5% of patients were infected with Klebsiella, 7.5% of 
patients were infected with E. coli, and about 5% of patients with 
Streptococcus.

Discussion

The pathogenesis of cirrhosis involves regenerative nodular de-
velopment with the formation of fibrous tissues due to chronic 
liver injury causing end-stage liver disease and portal hyperten-
sion.1 Cirrhosis can be asymptomatic and it may be identified only 
when the resulting effects of liver complications arise.11–15 The 
CPT (modified) scoring system is widely employed to foresee the 

Table 1.  Baseline characteristics and clinical data

Parameters
Mean ± standard deviation/n = 60

p value
Before treatment After treatment

Age in years 56.4 ± 10.2 –

Male 54 (90%) –

Female 06 (10%) –

Pulse rate 82 ± 7.07 83 ± 6.45 >0.05

Alcoholic cirrhosis 27 (45%) 27 (45%) –

Chronic liver disease 33 (55%) 33 (55%) –

Smoking 49 (81.66%) 49 (81.66%) –

Alcohol 42 (70%) 42 (70%) –

Systolic blood pressure, mmHg 118.8 ± 20.88 119.1 ± 14.34 >0.05

Diastolic blood pressure, mmHg 76 ± 9.12 75 ± 7.14 >0.05

Refractory ascites, n (%) 19 ± 0.4 (31.66%) 9 ± 1.3 (14.88%) 0.043

Abdominal pain, n (%) 16 ± 1.2 (26.66%) 8 ± 0.5 (13.33%) 0.038

Anorexia, n (%) 14 ± 1.01 (23.33%) 8 ± 0.3 (13.29%) 0.048

Fever, n (%) 12 ± 0.71 (20%) 7 ± 0.34 (11.6%) 0.031

Melena, n (%) 9 ± 0.21 (15%) 5 ± 0.21 (8.25%) 0.043

Swelling of leg, n (%) 14 ± 1.03 (23.33%) 6 ± 0.5 (9.79%) 0.037
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prognosis of cirrhosis and its complications in the liver disease 
patient population.16 Ascites occurs in 50% of patients suffering 
from cirrhosis for a period of 10 years and is the most common 

portal hypertension complication with a mortality rate of 50% over 
2 years.17–19

SBP occurs as an ascitic fluid infection, without any intra-ab-
dominal pathogenesis. About 10-30% of SBP patients get admit-
ted with ascites.20–21 Most of the cultural sensitivity tests (50% 
to 60%) involve the isolation of infection-inducing-form of the 
ascetic fluid or blood cultures.20–21 The most frequent organisms 
isolated from the tissue cultures were E. coli (70%), Klebsiella 
species (10%), Proteus and Streptococcus species, along with En-
terococcus faecalis (4% each organism).20

Most of the trials we reviewed that reported on a decrease in 
SBP incidence did not show the impact of prophylactic antibiotic 
therapy on mortality. But, it was observed that underlying liver 
dysfunction played a greater role in mortality than SBP.22–25 Along 
with liver disease, renal impairment could be another prognostic 
cause for mortality over SBP, but as the study was poorly designed 
it is difficult to highlight the definite cause.26

Most of the studies included patients based on their long-term 
treatment modality involving primary and secondary prophylaxis, 
with unpredictable risk factors for SBP. This mixed patient popula-
tion made it difficult to discover which group of patients received 
the most benefit from prophylactic antibiotic use. Therefore, our 
findings clearly indicated that meropenem, metronidazole, rifaxi-
min and piperacillin/tazobactam had a significant impact in reduc-
ing CPT and MELD scores along with WBC count, SGPT and 
serum bilirubin levels (Fig. 1) in treating liver cirrhosis, when 
compared to other antibiotic combinations and their usage in treat-
ment regimen of CLD (Fig. 3).

Although several studies include the use of antibiotic prophy-
laxis for preventing SBP, none evaluate the appropriate time to 
start the regimen. In most of the studies, it was noticed that the 
patients enrolled were often hospitalized and later found to have 
low levels of ascitic fluid proteins, at which the antibiotic prophy-
lactic regimen was initiated.27–28 The first episode probability for 
a patient with cirrhosis and ascites to develop SBP has been esti-
mated to be between 11% and 27%. Once a patient develops SBP, 
the incidence of a second episode is as much as 70%. Currently, 

Fig. 2. Analysis of class A, B, and C patients based on the treatment out-
comes involving percentages of various populations suffering from Child-
Pugh-Turcotte. 

Fig. 1. Depiction of changed levels of WBC count, SGPT, and serum 
bilirubin in patients with cirrhosis and CLD before and after antibiotic 
treatment. (a) White blood cell count (WBC), (b) Serum glutamic pyruvic 
transaminase levels (SGPT), (c) Serum bilirubin levels. CLD, Chronic liver 
diseases. ***p < 0.001.
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there is very little information on hand about the risks associated 
with the long-term use of antibiotics, such as resistance patterns, 
Clostridium difficile infection, and other adverse effects. Due to 
development of bacterial resistance, prophylaxis should be limited 
to patients with higher risk of SBP.

BT is an immune deficiency that may be acquired or caused by 
genetic susceptibility and functions in tandem as a pathophysi-
ological perpetrator for most cirrhosis-related bacterial infec-
tions.29 BT exists in healthy conditions but is elevated in cirrhosis, 
and therefore is considered to be pathological BT. Nevertheless, 
studies on the relationship between antibiotic therapy and BT are 
rare, but in a study by Wen et al.29 conducted on the frequent 
use of antibiotics and the effect of broad-spectrum antibiotics on 
BT in experimental rat models of burn or sepsis injury, it was 
observed that broad-spectrum antibiotics promote BT in burned 
rats but prevent BT in septic rats, thereby preventing the spread 
of BT to distant organs, such as the liver and lungs. In agreement 
with those findings, our study outcomes clearly indicated that 
early initiation of AEA therapy led to a higher survival rate. Our 
findings in the current study are unique and no studies so far have 
reported the association between antibiotic therapy and BT in a 
cirrhotic population with a similar treatment regimen employed 
in our study.

Our study was conducted on the “efficacy and pattern of anti-
biotic usage among the patients with cirrhosis and/or chronic liver 
disease in Telangana, India” admitted to KIMS hospital with a 
sample size of 60, studied over a period of 6 months. CLD is seen 
mostly in the age group between 51 and 60 years and is more com-
mon in males than females. All the subjects who used antibiotics 
have shown reduced MELD, CPT, WBC, SGPT and serum bili-
rubin levels after the completion of antibiotic therapy. In accord-
ance to other studies, CPT and MELD scores have shown good 
outcomes in our findings upon antibiotic treatment regimen, thus 
indicating that CPT and MELD scoring systems can be used to 
widely assess the prognosis of liver cirrhosis.30

Efficacy of the antibiotics was inspected by studying the parame-
ters like WBC test, liver function tests (i.e. SGPT) and serum bil-
irubin levels. The widely used antibiotics are meropenem, metro-
nidazole, rifaximin and piperacillin/tazobactam. Eighty percent 
of the patients received multiple antibiotic therapies more than 
one antibiotic during their stay in MICU. Only four patients died 
during the treatment and the mortality rate was found to be 6.6%. 

Among 60 subjects, antibiotics were found to be effective in 93% 
of the total subjects, and 7% of the patients died due to unknown 
etiologies and/or due to underlying disease conditions or comor-
bidities.

Future directions

The studies on liver cirrhosis will be planned with greater sample 
size. This design rules out the various type of antibiotics used in 
wider patient population at different centers involving modified 
CPT and MELD scoring points. Futher these studies will also high-
light major efficacy parameters used for liver cirrhosis diseases in 
India.

Conclusions

Our findings suggest that patients suffering with ailments such as 
cirrhosis or chronic liver disease, when treated with antibiotics, 
show effective improvement in various clinical parameters along 
with an improvement in their life expectancy. Further study is re-
quired to understand the exact rate of efficacy with larger sample 
size.
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