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Background: Acute variceal bleeding is associated with a high incidence of bacterial infections. 
Presence of bacterial infections in patients with acute variceal bleeding has been incriminated as 
an important predictive factor for treatment failure and variceal rebleeding. Meta-analysis showed 
that antibiotic prophylaxis in cirrhotic patients with gastrointestinal hemorrhage could effectively 
reduce bacterial infections with improved survival. Antibiotic prophylaxis has also been shown to 
reduce variceal rebleeding. Thus, antibiotic prophylaxis has been regarded by practice guidelines 
as an integral part of therapy for cirrhotic patients presenting with upper gastrointestinal bleeding. 
Actually, a lot of factors are involved in the occurrence of variceal rebleeding. Some studies did 
not reveal that antibiotic prophylaxis could reduce variceal rebleeding. This review tries to focus 
on the issue of whether antibiotic prophylaxis in cirrhotic patients with acute variceal rebleeding 
could truly reduce variceal rebleeding.
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Introduction

Upper gastrointestinal bleeding in patients 
with cirrhosis, either gastro-esopha-

geal variceal bleeding or peptic ulcer bleed-
ing is associated with an appreciably high 
mortality.1-2 Bacterial infections are frequently 
encountered in cirrhotic patients with gastroin-
testinal hemorrhage.3-8 The incidence ranging 
between 25% and 65% (20% within the first 
48 hours, 35 – 66% within 2 weeks) has been 

recorded.3-8 Rimola et al. were probably the 
first to show the importance of bacterial infec-
tions in the prognosis of cirrhotic patients in 
1984 and started the concept of using prophy-
lactic antibiotics to prevent bacterial infec-
tions during hospitalization for upper gastro-
intestinal bleeding.3 It was recognized that 
the association of bacterial infections during 
variceal bleeding may increase the occur-
rence of variceal rebleeding as well as mortal-
ity.6-7 Since then, a number of studies have 
been performed to assess the benefits of anti-
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biotic prophylaxis in cirrhotic patients with 
upper gastrointestinal hemorrhage. A meta-
analysis of 5 randomized controlled trials in 
1995, including 534 cirrhotic patients with 
gastrointestinal bleeding, demonstrated that 
antibiotic prophylaxis decreased 32% of bacte-
rial infections and increased 9% of survival 
as compared those with out antibiotic prophy-
laxis.9 Among patients receiving antibiotic 
prophylaxis, significant decrease from bacte-
remia, spontaneous bacterial peritonitis, pneu-
monia and urinary tract infection were noted.9 
A second meta-analysis included 12 random-
ized controlled trials of 1,241 cirrhotic patients 
with gastrointestinal bleeding, comparing 
antibiotic prophylaxis to no antibiotic prophy-
laxis, showed that antibiotic prophylaxis was 
not only associated with reduced bacterial 
infections, overall mortality, and mortality 
due to bacterial infections but also rebleeding 
and days of hospitalization.10 However, it was 
warned that trials assessing rebleeding rate and 
hospitalization length were still very scarce, so 
that interpreting the results should be exerted 
with caution. Thus, this review would focus on 
the issue of antibiotic prophyalxis and variceal 
rebleeding. 

Relationship between variceal bleeding and 
bacterial infections

 Acute esophageal variceal hemorrhage 
(AEVH) is a dreadful complication of portal 
hypertension. A lot of factors including hepatic 
venous pressure gradient (HVPG), variceal 
pressure as well as the tension of esophageal 
variceal wall, poor hepatic reserve and the ap-
pearance of red color signs on the large varices 
all are important factors predictive of AEVH .1, 

11-16 These factors generally interplay each oth-
er. For example, Child-Pugh’s class C patients 
usually are predisposed to have a HVPG > 20 
mmHg. Patients with HVPG > 20 mmHg are 
prone to develop large varices with a lot of red 
color signs. Due to highly elevated portal pres-
sure, the incidence of gastroesophageal varices 

in patients of Child-Pugh’s C class is definitely 
higher than that of patients with compensated 
cirrhosis. Though variceal sizes are not closely 
correlated with portal pressure, large-sized 

HVPG > 20 mmHg
Child-Pugh’s class C
Encephalopathy
Renal failure
Bacterial infections
Active bleeding at endoscopy
Association with HCC
Presence of portal vein thrombosis
Use of vasoconstrictors without endoscopic therapy
Endoscopic therapy by banding ligation or injection 
sclerotherapy
Early feeding
Use of early TIPS
Liberal blood transfusion
HVPG: hepatic venous pressure gradient
HCC: hepatocellular carcinoma 
TIPS: transjugular intrahepatic porto-systemic shunt

Table 1. Factors potentially affecting very early variceal 
rebleeding.

esophageal varices are associated with higher 
incidence of red color signs and higher risk of 
occurrence or recurrence of gastrointestinal 
bleeding.15-16 Table 1 shows the factors that are 
potentially related to the occurrence of treat-
ment failure and very early variceal rebleeding 
(rebleeding within 3 – 5 days of index bleed-
ing). Active bleeding at endoscopy is frequent-
ly identified as an important risk factor for fail-
ure to control bleeding and early rebleeding.12,17 
Co-morbidities such as hepatocellular carci-
noma, portal vein thrombosis, renal failure, 
bacterial infections all may increase the dif-
ficulty in management of acute variceal bleed-
ing with higher rebleeding rates.6-7, 18-19 The use 
of endoscopic injection sclerotherapy to treat 
AEVH instead of banding ligation is gener-
ally associated with a higher incidence of post-
therapy ulcer bleeding and rebleeding episodes 
even by experienced endoscopists.20-22 The use 
of vasoconstrictors alone without endoscopic 
therapy or endoscopic therapy alone without 
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vasoconstrictors (especially injection sclero-
therapy) is definitely to have a higher incidence 
of rebleeding.23-24 The use of early transjugular 
intrahepatic porto-systemic shunt may reduce 
early rebleeding whereas too much amount of 
blood transfusion may increase incidence of 
early rebleeding.25-26 Though early feeding with 
liquid diet after banding ligation of bleeding 
varices does not increase early rebleeding,27 the 
impact of early feeding with solid diet has not 
proven to be feasible.

Bacterial infections are documented to be 
an independent factor associated with failure 
to control bleeding in cirrhotic patients with 
gastrointestinal hemorrhage.Based on Goulis’s 
study in 1998, among 137 patients with acute 
variceal bleeding, failure to control bleeding 
occurred in 76 patients (46%). Multivariate 
analysis showed that bacterial infections, 
active bleeding at endoscopy and Child-Pugh 
score were independent prognostic factors of 
failure to control bleeding.7 The study adopted 
sclerotherapy in about 33% of patients whereas 
banding ligation was performed in about 10%. 
Moreover, patients without active bleeding at 
endoscopy were managed with vasoconstrictors 
only. The majority of these bleeding patients 
received insertion of a central venous catheter 
and a urinary catheter. All these factors could 
explain why bacterial infections was up to 
56% and failure to control bleeding was up 
to 46%.7 Nowadays, routine insertion of a 
central venous catheter and a urinary catheter 
in patients with acute variceal bleeding should 
not be regarded as appropriate. Our prospective 
study using banding ligation to treat patients 
with acute variceal bleeding showed that 
bacterial infections were encountered in 26% 
in patients without prophylactic antibiotics.28 

Actually, most studies with endoscopic variceal 
ligation to treat acute variceal bleeding could 
achieve acute hemostatic rate greater than 85% 
and early rebleeding within 6 weeks lower than 
20%.20-24 

The relationship between cirrhosis and 

bacterial infections is complex. Owing to 
impaired phagocytic activity of reticuloendo-
thelial system, presence of extrahepatic and 
intrahepatic shunting from sinusoids without 
kupffer cells, defective chemotaxis, deficiency 
of bactericidal and opsonic activities, impaired 
monocyte function and low levels of serum 
complement and albumin, cirrhotic patients are 
prone to acquire bacterial infections.8 More-
over, small bowel hypomotility, bacterial over-
growth and increased permeability in small 
intestine with bacterial translocation have all 
been well documented in cirrhotic patients. All 
these factors may result in endotoxemia and 
bacterial infections.29-30 It is comprehensible 
that the incidences of bacterial infections are 
closely related to the severity of liver disease 
as shown by Child-Pugh class.3

It is still unknown why cirrhotic patients 
with bacterial infections are predisposed to 
develop variceal rupture or vice versa. A study 
showed that cirrhotic patients with  bacterial 
infections had fourfold increase in incidence of 
gastrointestinal bleeding.32 It is postulated that 
either endotoxemia or bacterial infections may 
further impair liver function and coagulation, 
leading to enhanced portal pressure, resulting 
in the occurrence of variceal rupture.33 

 
Relationship between bacterial infections 
and variceal rebleeding

Since bacterial infections are closely cor-
related with the occurrence of variceal rupture, 
the implement of antibiotic prophylaxis during 
acute variceal hemorrhage has been well docu-
mented to reduce the incidence of bacterial 
infections significantly.9 If bacterial infections 
could be prevented, theoretically, very early 
rebleeding during the first few days of initial 
hemostasis could be reduced. Hou et al. were 
the first to investigate the role of antibiotic pro-
phylaxis in the prevention of early rebleeding 
in patients with acute variceal hemorrhage.34 
Among 59 patients receiving antibiotic prophy-
laxis with ofloxacin, rebleeding rate was 14%, 
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whereas the corresponding figure in the 61 
patients receiving on-demand antibiotics was 
39%. The most striking difference of rebleed-
ing was in the first seven days(i.e., 4% in pro-
phylactic group and 25% in the group of on-
demand). However, there was no difference in 
survival between both groups. Following this 
study, several studies similarly tried to utilize 
antibiotic prophylaxis during acute variceal 
hemorrhage to reduce early rebleeding(Table 
2).35-41 Among the 8 studies, 2 of the first 3 tri-
als were prospective in nature, and the others 
were mostly retrospective studies. It is inter-
esting to find that only the first 3 prospective 
trials showed significant reduction of early 
rebleeding, whereas retrospective studies could 
not find significant difference between patients 
receiving antibiotic prophylaxis and patients 
without antibiotic prophylaxis. In our study 
and Tandon’s report, the rebleeding rate was 
even higher in receiving antibiotic prophylaxis 
than patients without antibiotic prophylaxis.40-41 
This has been ascribed to worse liver reserve 
in patients with antibiotic prophylaxis.40 Here 
comes the question: should we believe the pro-
spective results or retrospective results? Gener-

Authors Study method Antibiotics ...Antibiotic....  
prophylaxis

...Without....  
prophylaxis Significance

Hou et al. 200434 (N = 120) Prospective Ofloxacin 14% 35% p < 0.01

Pohl et al. 200435 (N = 221) Retrospective Unknown 17.5% 32.6% p < 0.01

Jun et al. 200636 (N = 120) Prospective Cefotaxime 4.8% 20.7% p = 0.01

Xu et al. 201138 (N = 113) Retrospective Cefazolin 2% 10% NS

Lee et al. 201337 (N = 92) Retrospective Cefazolin 6% 9.5% NS

Agarwal et al. 201539 (N = 56) Prospective Ofloxacin 10% 19% NS

Tandon et al. 201540 (N = 381) Retrospective Ciprofloxacin 25.7% 14.9% NS

Lin et al. 201741 (N = 203) Retrospective Cefazolin 14% 6% NS

NS:  No significant difference

Table 2. Variceal rebleeding rates between patients receiving antibiotic prophylaxis and patients without antibiotic 
prophylaxis.

ally, prospective results are more convincing 
than retrospective results. Prospective trials 
have well designed protocols and retrospective 
analyses are flawed with biases. On the other 
hand, retrospective results represent real world 
data and prospective data may apply to well-
selected population with exclusion of severe 
cases. If we carefully examined the data in 
each trial, the rebleeding in patients without 
antibiotic prophylaxis at 6 weeks was 35% 
in Hou’s trial34 and the rebleeding at 10 days 
was 32.6% in Pohl’s study.34 The rebleeding in 
Hou’s study was mostly arising from esopha-
geal varices (23%) and post-ligation esopha-
geal ulcers (20%). Nowadays, the rebleeding 
rate in patients receiving banding ligation to 
treat acute variceal hemorrhage is generally 
lower than 20% 20-24 and post-ligation ulcer 
bleeding is around 3.3% – 7.1%.42  In Pohl’s 
study, up to 77% patients without antibiotic 
prophylaxis received sclerotherapy. Our previ-
ous study has shown that sclerotherapy may be 
associated with a higher incidence of bactere-
mia and rebleeding as compared with patients 
receiving ligation therapy.43 Are there other 
possibilities that could explain the discrepancy 
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between these data of rebleeding in studies of 
antibiotic prophylaxis? Factors such as differ-
ent antibiotics, duration of antibiotic prophy-
laxis and timing of using antibiotics have been 
investigated. Previous studies showed that use 
of 3rd generation of cephalosporin was supe-
rior to quinolone in patients with advanced cir-
rhosis,44 using antibiotic prophylaxis within 8 
hour of endoscopy was superior to 8 hour after 
endoscopy in the improvement of survival45 

and 3-day antibiotic prophylaxis was similar to 
6-day antibiotic prophylaxis in the prevention 
of bacterial infections with similar rebleeding 
rates.46 However, none of these factors could 
well explain the discrepant results in the re-
bleeding rates showing in Table 2.

Discussion

Hemorrhage from gastro-esophageal 
varices is a devastating complication of portal 
hypertension. The association with bacterial 
infections in cirrhotic patients with gastroin-
testinal hemorrhage may further aggravate the 
dismal prognosis.1-5 The benefits of using an-
tibiotic prophylaxis in cirrhotic patients with 
gastrointestinal hemorrhage have been well 
established. Thus, international guideline such 
as Baveno Consensus for portal hypertension, 
UK guidelines, American Association for the 
Study of Liver Diseases (AASLD) all have rec-
ommended antibiotic prophylaxis for cirrhotic 
patients associated with upper gastrointestinal 
bleeding.47-49 The compliance of using antibi-
otic prophylaxis in cirrhotic patients with acute 
variceal bleeding rises remarkably worldwide 
in recent years.41,50 

Though bacterial infections are closely 
associated with gastrointestinal bleeding and 
antibiotic prophylaxis could reduce the inci-
dence of bacterial infections, it is still unknown 
whether antibiotic prophylaxis could truly re-
duce the incidence of early rebleeding. Previ-
ous studies of antibiotic prophylaxis in patients 
with acute variceal bleeding rarely aimed to 

evaluate the reduction of early rebleeding. The 
demonstration of decreased rebleeding by use 
of antibiotic prophylaxis further augments the 
importance of antibiotic prophylaxis in patients 
with acute variceal bleeding. However, very 
few studies could prove that antibiotic prophy-
laxis indeed reduce the incidence of early re-
bleeding. The possibilities included inadequate 
sample size, variation in targeted end points. 
It is very likely that antibiotic prophylaxis re-
duces the incidence of bacterial infections but 
could not reduce the incidence of early rebleed-
ing. Nowadays, most episodes of acute esopha-
geal variceal bleeding could effectively ar-
rested by banding ligation and gastric variceal 
bleeding by glue injection, failure cases should 
be lower than 15% and very early rebleeding 
also lower than 10%.21,51 With proper man-
agement and good techniques of endoscopic 
management, quite a large sample size would 
be required to prove the reduction of early re-
bleeding by antibiotic prophylaxis if variceal 
rebleeding rate is lower than 10%. Currently, it 
would be regarded as unethical if no antibiotic 
prophylaxis is adopted during acute variceal 
bleeding. However, the incidence of bacte-
rial infections has been found to be similarly 
low in Child-Pugh’s class A patients receiving 
antibiotic prophylaxis and without antibiotic 
prophylaxis.28,40-41 It needs to be reminded that 
overzealous use of antibiotic prophylaxis dur-
ing acute variceal bleeding may accentuate the 
occurrence of bacterial resistance.52 Bacterial 
infection is only one of the various factors that 
may predict variceal rebleeding.53 Effective 
therapies by combination of vasoconstrictors 
prior to endoscopy, using banding ligation in-
stead of sclerotherapy, avoiding using ballon 
tamponade and urinary catheterization all aid 
to increase effectiveness of hemostasis and re-
duce rebleeding. A lower incidence of bacterial 
infections would be expected among patients 
with a higher success rate in the control of 
hemorrhage as well as avoidance of routine use 
of central venous catheters and urinary cath-
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Conclusion

Prophylactic antibiotic therapy has been 
an integral part for treatment of upper gastroin-
testinal bleeding in cirrhotic patients. Bacterial 
infections have demonstrated to be significant-
ly reduced by use of prophylactic antibiotics. 
However, the use of prophylactic antibiotics to 
reduce early variceal rebleeding requires fur-
ther studies.
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