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Abstract

Background: Acute variceal bleeding (AVB) is a life-threatening manifestation of portal hypertension and an important
precipitant of acute decompensation in cirrhosis. The present review evaluates whether early post-bleed interventions can reduce
not only early mortality and rebleeding but also the subsequent downward spiral of cirrhosis progression. Methods: A narrative
review was conducted using recent society guidance and high-level evidence published mainly between 2022 and 2026, including
Baveno VII, AASLD guidance, APASL recommendations, EASL guidance on acute-on-chronic liver failure and TIPS,
individual patient data meta-analyses, randomized trials and selected real-world studies. Institutional cohort observations from
prior doctoral research were integrated to illustrate long-term clinical trajectories after first and recurrent bleeding. Results: Early
standard care - restrictive transfusion, vasoactive therapy, antibiotic prophylaxis and timely endoscopic variceal ligation - acts
beyond hemostasis by reducing infection, systemic inflammation, treatment failure and organ dysfunction. In high-risk AVB,
pre-emptive TIPS within 24-72 hours is consistently associated with lower rebleeding and improved survival when patients are
selected appropriately. Cohort data also indicate that patients with a previous bleeding episode have higher long-term rebleeding
and functional deterioration, while stepwise endoscopic-endovascular escalation may reduce recurrent bleeding. Conclusions:
Early interventions after AVB may slow cirrhosis progression by interrupting repeated bleeding, inflammation and
decompensation cycles. Future studies should standardize progression endpoints, including MELD-Na change, ACLF
occurrence, readmission, recurrent bleeding and transplant-free survival.
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1. Introduction

Acute variceal bleeding is a sentinel event in the natural his-
tory of cirrhosis. It usually appears when portal hypertension
has progressed from a hemodynamic abnormality to a clini-
cally significant and systemic condition. Even when urgent
endoscopic hemostasis is achieved, the episode can initiate a
chain of complications that includes anemia, transfusion re-
quirements, bacterial infection, renal stress, ascites aggrava-
tion, hepatic encephalopathy and repeated hospitalization [1-
4]. This broader clinical impact explains why AVB should be
interpreted not only as an isolated bleeding episode but also as
a marker of transition toward a less stable phase of liver dis-
ease.

Contemporary guidelines have improved the early manage-
ment of AVB through structured pathways, including restric-
tive transfusion, early vasoactive therapy, antibiotic prophy-
laxis, urgent endoscopy and secondary prophylaxis [1, 2, 7],
reflecting a marked improvement in survival after variceal
bleeding over the past two decades [14]. Nevertheless, day-to-
day practice often still focuses on whether active bleeding has
stopped, while the longer-term consequences of the bleed may
receive less attention. For Child-Pugh A and B patients, this
gap is clinically relevant because preserved or moderately im-
paired hepatic reserve may create the false impression that
prognosis returns to baseline after hemostasis.

The purpose of this review is to examine whether early in-
terventions after AVB can slow the subsequent progression of
cirrhosis. We summarize recent guideline-based evidence,
discuss plausible mechanisms linking bleeding to accelerated

decline, integrate institutional cohort observations, and pro-
pose a practical post-bleed pathway for patients who remain
at risk of recurrent hemorrhage and decompensation.

2. Methods: Narrative Review Approach

A narrative review approach was used because the objective
was to synthesize mechanistic, guideline-based and clinical
evidence rather than to answer a single narrowly framed com-
parative question. We prioritized recent high-level sources
published from 2022 to early 2026, including consensus rec-
ommendations, clinical practice guidance, systematic reviews,
individual patient data meta-analyses, randomized controlled
trials and large observational studies. Core sources included
Baveno VII, the 2024 AASLD practice guidance, APASL
guidance on acute variceal bleeding, EASL clinical practice
guidelines on acute-on-chronic liver failure and TIPS, and key
trials or meta-analyses of pre-emptive TIPS [1, 2, 5-9].

Search concepts included acute variceal bleeding, portal hy-
pertension, cirrhosis progression, decompensation, recurrent
bleeding, endoscopic variceal ligation, non-selective beta-
blockers, pre-emptive TIPS, ACLF and systemic inflamma-
tion. We also incorporated clinically relevant data from prior
doctoral research conducted in patients with Child-Pugh A/B
cirrhosis and portal hypertension to contextualize how re-
bleeding and functional deterioration develop over long-term
follow-up [16, 17].

3. Key Evidence from Recent Guidelines and Studies

Table 1. Summarizes major evidence sources that directly inform the relationship between AVB, early intervention and cirrhosis progression.

Source Design/type Key message

Defines time-critical AVB management and
recommends pre-emptive TIPS in selected high-

Baveno VI, 2022 Consensus

risk patients.

AASLD guidance, Practice guidance

2024 therapy, antibiotics and secondary prophylaxis.
EASL ACLF guide- - Frames ACLF as a syndrome of acute decom-
- Guideline - .

line, 2023 pensation and organ failures.

EASL TIPS guideline, Guideline Provides patient selection and peri-procedural

2025 principles for TIPS.

Updated IPD meta-
analysis, 2024

Individual patient

data meta-analysis ~ AVB.

Emphasizes risk stratification, EVL, vasoactive

Pre-emptive TIPS improves survival in high-risk

57

Relevance to cirrhosis progression

Reducing early treatment failure may
interrupt recurrent bleeding and
decompensation cycles.

Targets both bleeding control and compli-
cations that drive organ dysfunction.

Bleeding and infection are key precipi-
tants of functional decline.

Appropriate TIPS selection can prevent
repeated decompensation episodes.

Survival benefit is likely mediated by less
rebleeding and fewer downstream events.
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Source Design/type Key message

APASL AVB guide-

line, 2025 Guideline

4. Mechanistic Links Between AVB and
Accelerated Progression

The pathophysiological effects of AVB extend beyond
blood loss [12]. Hypovolemia and tissue hypoxia can impair
renal perfusion and reduce hepatic oxygen delivery. The in-
testinal barrier becomes more vulnerable during shock and
portal hypertension, facilitating bacterial translocation and in-
fection. Infection then amplifies systemic inflammation,
which is increasingly recognized as a driver of acute decom-
pensation and ACLF [5, 10]. These pathways interact with re-
duced liver reserve, meaning that the same bleeding episode
may have a disproportionate effect in a patient who appears
only moderately compromised by Child-Pugh criteria.

Recurrent bleeding adds a second layer of risk. Each epi-
sode may require hospitalization, blood transfusion, repeated
endoscopy and interruption of nutritional rehabilitation. The
patient may move through a cycle of anemia, infection, ascites
aggravation and renal dysfunction. Over time, this pattern can
be reflected by worsening Child-Pugh class, increasing
MELD-Na score, readmission, and diminished transplant-free
survival. In this sense, recurrent bleeding can act as both a
marker and a mediator of cirrhosis progression [3, 4, 15].

5. Early Standard Care: More Than
Hemostasis

The first therapeutic window after AVB is short. A restric-
tive transfusion strategy avoids unnecessary increases in por-
tal pressure, vasoactive therapy reduces portal inflow, and
prophylactic antibiotics reduce infection-related treatment
failure [1, 2, 7]. Early endoscopic variceal ligation is the main
endoscopic modality for esophageal varices, but its benefit
should be viewed as part of a complete package rather than as
an isolated technical procedure.

The progression-focused value of this package lies in re-
ducing the biological consequences of the bleeding episode.
Prevention of infection and early treatment failure may reduce
systemic inflammation and subsequent organ dysfunction.
Optimization of secondary prophylaxis with repeated EVL
and non-selective beta-blocker therapy where tolerated can re-
duce recurrent bleeding risk, while structured reassessment af-
ter discharge can identify patients who are moving toward de-
compensation despite apparent endoscopic control [2, 11, 13].

Confirms the high early mortality of AVB and
the importance of standardized early care.

58

Relevance to cirrhosis progression

Supports protocolized management to re-
duce progression triggers.

6. Pre-emptive TIPS in High-Risk AVB

Pre-emptive TIPS has become the most important early in-
tervention for selected high-risk patients. The clinical ra-
tionale is straightforward: if the main driver of recurrent
bleeding is uncontrolled portal pressure, then early portal de-
compression can prevent the cascade before repeated bleeding
and decompensation occur. The landmark randomized evi-
dence and subsequent updated individual patient data meta-
analysis support improved outcomes when pTIPS is per-
formed within 24-72 hours in appropriate high-risk patients [8,
9].

However, pTIPS is not a universal solution. Selection re-
quires assessment of liver reserve, encephalopathy risk, car-
diac function, renal status and local expertise. In regions with
limited interventional radiology capacity, the most realistic
strategy is an organized referral pathway: early identification
of high-risk AVB, rapid communication with a TIPS-capable
center, and a fallback plan combining optimized EVL, phar-
macological therapy and endovascular or surgical options
where TIPS is not available [6, 7, 18].

7. Integration of Institutional Cohort
Findings

Our prior cohort data support the concept that a bleeding
history identifies a less stable disease trajectory. In patients
with Child-Pugh A/B cirrhosis, rebleeding was 29.3% in the
prior-bleeding group versus 13.0% in patients without previ-
ous bleeding during the first year. The difference persisted at
1-2 years (41.4% vs 20.4%) and 2-3 years (50.0% vs 31.5%).
Functional progression, defined as worsening Child-Pugh
class, reached 72.4% after previous bleeding compared with
48.1% among those without previous bleeding by the fifth
year [16].

These findings should not be interpreted as proof that bleed-
ing alone causes every element of decline. Baseline hepatic
reserve, portal pressure, infection risk, nutritional status and
treatment availability all contribute. Nevertheless, the direc-
tion and consistency of the data are clinically meaningful. Pa-
tients who bleed once should not be followed as low-risk com-
pensated patients after hemostasis alone. They require struc-
tured surveillance, aggressive secondary prophylaxis, and
early consideration of escalation when recurrent bleeding or
functional deterioration appears [16, 17].
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8. Proposed Post-Bleed Pathway

Table 2. Outlines a practical pathway that links early AVB management with progression prevention. The pathway is not intended to replace
local guidelines, but it provides a framework for identifying patients who may benefit from timely escalation.

Time point Clinical priority Key actions
0-24 hours Stabilize and control
the acute episode stratification and urgent endoscopy.
24-72 hours Identify high-risk pa-  Consider pTIPS referral for high-risk AVB where criteria

tients and expertise are met.

Discharge to 4

Prevent recurrence
weeks

3-12 months Detect progression

9. Gaps and Future Research

Several gaps remain. First, trials and cohorts often use early
mortality, rebleeding and treatment failure as primary out-
comes, whereas progression endpoints are less standardized.
Future studies should include MELD-Na dynamics, Child-
Pugh transition, ACLF incidence, ascites progression, renal
dysfunction, readmission burden and transplant-free survival.
Second, implementation studies are needed because pTIPS
benefit depends not only on evidence but also on local availa-
bility, referral speed and multidisciplinary coordination.

Third, studies from regions with limited endovascular ca-
pacity are particularly important. In such settings, stepwise en-
doscopic-endovascular pathways may be more feasible than
immediate pTIPS for every high-risk patient. Comparative
pragmatic trials could evaluate whether protocolized follow-
up, repeated EVL, NSBB optimization and selective referral
for portal decompression reduce long-term decompensation
compared with usual care.

10. Conclusions

Acute variceal bleeding can accelerate cirrhosis progression
by triggering recurrent bleeding, infection, systemic inflam-
mation, renal stress and organ dysfunction. Early interven-
tions can slow this downward spiral when they are applied as
a structured pathway rather than as isolated procedures. Stand-
ard early care reduces treatment failure and infection, while
pTIPS offers a survival advantage in selected high-risk pa-
tients. Long-term prevention requires follow-up that measures
not only whether varices have been eradicated but also
whether the patient is moving toward decompensation. Pro-
gression-focused endpoints should therefore become a routine

Plan repeat EVL, optimize NSBB if tolerated, reassess as-
cites, renal function and nutrition.

Structured follow-up, endoscopy schedule, ultrasound/la-
early boratory monitoring and escalation if rebleeding occurs.

Progression-related endpoint

Restrictive transfusion, vasoactive therapy, antibiotics, risk Treatment failure, infection, renal

dysfunction.

Early rebleeding, survival, organ
failure.

Readmission, recurrent bleeding,
MELD-Na/Child-Pugh change.

Decompensation, ACLF, trans-
plant-free survival.

part of future AVB research and clinical protocols.

Abbreviations

ACLF Acute-on-chronic Liver Failure

AVB Acute Variceal Bleeding

EVL Endoscopic Variceal Ligation

MELD-Na Model for End-stage Liver Disease-sodium

NSBB Non-selective Beta-blocker

pTIPS Pre-emptive Transjugular Intrahepatic
Portosystemic Shunt

TIPS Transjugular Intrahepatic Portosystemic

Shunt
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