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Abstract

Background and Aims: Patients with cirrhosis have abnormal coagulation indices such as

a high international normalized ratio (INR) and low platelet count, but these do not correlate
well with peri-procedure bleeding risk. We sought to develop consensus among the multiple
stakeholders in cirrhosis care to inform process measures that can help improve the quality of the
peri-procedure management of coagulopathy in cirrhosis.

Approach and Results: We identified candidate process measures for peri-procedure
coagulopathy management in multiple contexts relating to the performance of paracentesis and
upper endoscopy. An 11-member panel with content expertise was convened. It included nominees
from professional societies for interventional radiology, transfusion medicine, and anesthesia as
well as representatives from hematology, emergency medicine, transplant surgery, and community
practice. Each measure was evaluated for agreement using a modified Delphi approach (3 rounds
of rating) to define the final set of measures. Out of 286 possible measures, 33 measures

made the final set. INR testing was not required for diagnostic or therapeutic paracentesis as

well as diagnostic endoscopy. Plasma transfusion should be avoided for all paracenteses and
diagnostic endoscopy. No consensus was achieved for these items in therapeutic intent or emergent
endoscopy. The risks of prophylactic platelet transfusions exceed their benefits for outpatient
diagnostic paracentesis and when platelet counts > 20,000/mm3. It is uncertain whether risks
outweigh benefits below 20,000/mms3 in other contexts. No consensus was achieved on whether it
was permissible to continue or stop systemic anticoagulation. Continuous aspirin was permissible
for each procedure. Clopidogrel was permissible for diagnostic and therapeutic paracentesis and
diagnostic endoscopy.

Conclusions: We found many areas of consensus that may serve as a foundation for a common
set of practice metrics for the peri-procedure management of coagulopathy in cirrhosis.

Graphical Abstract: Central Illustration of Consensus Measures

y and

i} HEPATOLOGY.

Keywords
liver disease; plasma; platelets; paracentesis; endoscopy

Hepatology. Author manuscript; available in PMC 2025 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Tapper et al. Page 3

INTRODUCTION

Regulation of hemostasis in patients with cirrhosis is complex.[!] There is a “rebalancing”
of /n vivohemostatic function despite abnormal laboratory values such as the international
normalized ratio (INR) and platelet counts.[2:3] As such, neither INR nor platelet count
accurately predicts bleeding risk in patients with cirrhosis.[4:5] Reliance on the results of
these tests may lead to overutilization of prophylactic blood components and products in
patients with cirrhosis undergoing procedures.[®.71 Concerns regarding the risk of volume
overload, worsening portal hypertension,[8] possible worsened hemostatic function,®! and
transfusion reactions have led to efforts to reduce unnecessary transfusions by multiple
professional societies. The American Association for the Study of Liver Diseases (AASLD),
[10] American Gastroenterology Association (AGA),['11] European Association for the Study
of Liver Disease,l Society for Interventional Radiology (SIR),0 and International Society
on Thrombosis and Haemostasis (ISTH)U have all released guidance recommending against
evaluation or correction of INR or platelet count prior to low-risk procedures such as
paracentesis or upper endoscopy (with or without band ligation for varices) (Table 1). There
persists, however, a major gap in clinical practice because patients with cirrhosis continue
to be transfused with blood components and products prior to invasive procedures in order
to “correct” their abnormal test results: 1 in 3 hospitalized patients with cirrhosis receives a
plasma transfusion,ll 70% of which are for pre-procedure prophylaxis.l

To fill this knowledge-to-action gap, the AASLD Practice Metrics Committee (PMC)
organized a multispecialty panel of experts with official representation from SIR,
Association for the Advancement of Blood & Biotherapies (AABB), and American

Society of Anesthesiologists (ASA) along with representatives from hematology, community
practice, emergency medicine, and transplant surgery. We aimed to convene multiple
stakeholders across disciplines and practice settings to address these gaps and develop
consensus statements that could be operationalized as process measures. Process measures
are needed to track and reduce unnecessary, ineffective, and potentially harmful prophylactic
measures.

METHODS

Identification of the candidate measures set

We followed similar methodology to the prior approach of the AASLD PMC in developing
quality measures in cirrhosis.[17:18] The PMC members formed a self-nominated 5-person
working group from US academic centers and without conflicts of interest (as examined by
the AASLD governing board). The working group convened through monthly conference
calls between July 2020 and September 2021. The working group identified candidate
measures based on a review of published clinical practice guidelines.Ul Following an iterative
process, the measures were focused on common procedures performed on these patients,
especially paracentesis and upper endoscopy, in a variety of settings. We focused on the
relatively low-risk procedures from Table 1 because they were the most commaon, involved
the most stakeholders, and would allow for simplification of the survey. All items were
phrased as declarative statements for which the Delphi panel experts would rate using a
5-point Likert scale from Strongly Disagree to Strongly Agree.

Hepatology. Author manuscript; available in PMC 2025 August 01.
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1. Diagnostic endoscopy: The primary intention of this procedure is diagnostic,
meaning that we could be screening for varices, other gastrointestinal conditions,
or a cause of abdominal symptoms. This procedure may involve mucosal
biopsies. The patient may or may not have had a prior endoscopy.

2. Endoscopy with intent to treat varices: The patient is not actively bleeding. The
primary intention of this procedure is to apply bands to esophageal varices to
prevent variceal bleeding.

3. Bleeding endoscopy: In this scenario, the goal is to manage acute gastrointestinal
hemorrhage in a patient with cirrhosis presenting with melena, hematemesis,
and/or anemia. The primary intention of this procedure is to determine the
source of suspected bleeding and address it. The most likely pretest explanation
is bleeding esophageal varices.

4. Diagnostic paracentesis: The primary intention of this procedure is to
determine the cause or nature of the ascites. The procedure is considered
clinically important, namely, to diagnose spontaneous bacterial peritonitis (a
life-threatening condition) or the cause of the ascites. The procedure can be
performed without an incision through a small-bore needle.

5. Therapeutic paracentesis: The primary intention of this procedure is to provide
immediate relief from symptomatic ascites and generally requires a very small
incision but a larger caliber cannula.

Preliminary item set

The first survey presented to the Delphi panel of experts consisted of 286 items (Supporting
Information). Each scenario was addressed by items that examined the role of the INR

and platelet count prior to the procedure for in- and outpatient settings and for patients

with compensated and decompensated cirrhosis. We used the term “decompensated” in
place of the Child-Pugh-Turcotte classification to indicate a higher severity of underlying
illness. To simplify the survey, we used the inpatient context to specify acute illness without
specifying frequent conditions such as infection and renal injury. Transfusion decision-
making was queried in a binary manner and further examined by providing items for a
range of thresholds for INR and platelet count. Assessments were solicited regarding use of
thrombopoietin receptor agonists, viscoelastic testing (e.g., thromboelastography, rotational
thromboelastometry), timing of antiplatelet agent (aspirin, clopidogrel) use, and timing of
systemic oral anticoagulant (coumadin, direct oral anticoagulants [DOACs], enoxaparin)
use. For the cases of paracentesis, we also asked if the considerations would apply to
patients requiring thoracentesis.

Delphi panel selection

The goal was to select a panel that was strengthened by the participant expertise,
nomination by professional societies, and size =10 participants (which has been shown

to produce validity equivalent to larger panels).ll Leadership of SIR, ASA, AHA, and
AABB each appointed one expert to join the panel. Additional representatives were invited

Hepatology. Author manuscript; available in PMC 2025 August 01.
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by AASLD who represented interventional hepatology, community hepatology practice,
advanced practice providers focused on liver care, transplant surgery, transplant hepatology,
hematology, transfusion medicine, and emergency medicine. Any financial conflicts of
interest were declared by participants and submitted to and evaluated by AASLD staff

to ensure that >50% of the panel lacked any financial conflicts. A total of 11 experts
participated.

Delphi activities

RESULTS

The candidate measures underwent a 3-round modified Delphi method to identify the final
set of measures based on the consensus of the expert panel.0 In the first round, each expert
rated their agreement with each candidate measure individually. Consensus was defined as
>75% agreement without extreme variation (<2 dissenting votes required for consensus).

In the second round, measures were reevaluated for rephrasing and again rated through an
equally weighted vote. All experts had the opportunity to modify the measures focusing on
editing of suboptimally worded measures for accuracy by consensus, deletion of measures
that were deemed problematic or irrelevant by consensus, and identification of additional
measures not identified and included in the list of measures that they reviewed. In a

third round, measures that were identified for re-vote and rewording by the experts were
rated through an equally weighted vote. Experts were also asked to enumerate priorities
for research from a review of the measures without consensus. Because the coronavirus
pandemic and time zone differences reduced expert availability, a face-to-face meeting was
deferred, and each round took place over multiple iterative surveys with each member
having the opportunity to rewrite measures for re-voting. The process occurred from October
2021 to May 2022.

All consensus statements are summarized in Table 2, along with discussion in the context
of each of the 5 procedure scenarios relating to upper endoscopy and paracentesis. Items
not reaching consensus are summarized in Table 3. The main messages are underscored in
a summary in Table 4. Finally, the items proposed by the experts for further research are
summarized in Table 5.

Diagnostic endoscopy

For upper endoscopies with diagnostic intent, the panelists achieved consensus on 7
measures. For all patients, panelists formed consensus that INR values were not required
prior to endoscopy and that risks of prophylactic plasma transfusions outweighed the
benefits for all patients with cirrhosis. Similarly, process measures were formed by
consensus to forgo pre-procedure platelet counts and platelet transfusions for patients
with compensated cirrhosis. For those with decompensated cirrhosis, a process measure
to avoid prophylactic platelet transfusions was formed because the risks were felt to
outweigh benefits, especially for patients with preprocedural platelet counts >20,000/mm3.
At platelet counts above >20,000/mm3, there was agreement regarding the lack of benefit
of transfusion, but below 20,000/mm3, there was not a recommendation for transfusion
but uncertainty whether the risks outweighed the benefits. Continuation of aspirin and

Hepatology. Author manuscript; available in PMC 2025 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Tapper et al. Page 6

clopidogrel is permissible, but no consensus formed regarding continuation of anticoagulant
use. No consensus was reached regarding process measures on the role of thrombopoietin
agonists and viscoelastic testing.

Upper endoscopy with intent to treat varices

For upper endoscopies with the intent to treat varices, consensus formed for 5 measures.
For all patients, process measures to avoid prophylactic plasma transfusions were developed
because the risks were felt to outweigh benefits. A process measure to avoid prophylactic
platelet transfusions was formed because the risks were felt to outweigh benefits for

all patients with preprocedural platelet counts >20,000/mm3. At platelet counts above
>20,000/mm3, there was agreement regarding the lack of benefit of transfusion, but below
20,000/mm3, there was not a recommendation for transfusion but uncertainty whether risks
outweighed benefits. Continuation of aspirin is permissible. No consensus was achieved
regarding process measures for preprocedural coagulation testing (INR, platelet counts, or
viscoelastic tests), clopidogrel use, or anticoagulant use. The role of INR or platelet count
testing despite consensus regarding the disutility of transfusions was related to the potential
role played by these tests as markers of disease severity and their value in assessing the
trajectory of the patient’s disease course.

Endoscopy for gastrointestinal bleeding

Two measures met consensus for the management of coagulopathy in the patients with
active gastrointestinal hemorrhage. These included that the INR should not be used in
isolation to guide plasma transfusion and that platelet transfusions were felt to increase risks
without benefits for all patients with platelet counts >20,000/mm3.

Diagnostic paracentesis

Ten measures met consensus agreement. These included process measures for forgoing
preprocedural INR testing in all settings and that the risks of prophylactic plasma transfusion
outweigh benefits. For outpatients, process measures were agreed upon for forgoing platelet
count testing prior to diagnostic paracentesis and avoiding platelet transfusions because the
risks of platelet transfusion outweigh potential benefits. For inpatients, no consensus was
reached regarding a measure for preprocedural platelet count assessment. A measure to
avoid prophylactic platelet transfusions was agreed upon for patients with platelet counts
>20,000/mm? because they were felt to increase risks without benefits. Although there

was no consensus on the risk/benefit ratio for patients with lower platelet counts, there

was uncertainty and concern that other extrahepatic processes could be at play. There

was consensus regarding the permissibility of performing the procedure for patients taking
aspirin or clopidogrel (but no consensus regarding anticoagulant use such as DOACs and
warfarin). Although there was consensus that viscoelastic testing should not play a role prior
to the procedure in outpatients, there was no consensus regarding its role among inpatients.
Finally, the experts did not reach consensus that similar statements could be applied to
diagnostic thoracenteses.

Hepatology. Author manuscript; available in PMC 2025 August 01.
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Therapeutic paracentesis

The panel formed consensus on 9 measures regarding the performance of therapeutic
paracentesis. First, a process measure to forgo preprocedural INR testing was agreed upon
for outpatients but not inpatients. As discussed previously, the lack of consensus regarding
testing related not to the role in indicating the need for transfusion but to the role played

by these tests as markers of disease severity (e.g., Model for End-Stage Liver Disease
[MELD] score). Second, process measures supporting forgoing plasma transfusion for all
patients were agreed upon given that the risks of prophylactic plasma transfusion were felt
to outweigh the benefits. Third, there was no role for preprocedural viscoelastic testing for
outpatients, but a similar consensus was not reached for inpatients. Fourth, no consensus was
reached regarding pre-procedure platelet testing process measures, but measures supporting
avoiding prophylactic platelet transfusions were agreed upon for patients with platelet counts
>20,000/mm? because they were felt to increase risks without benefits. Finally, it was felt

to be permissible to perform therapeutic paracentesis for patients taking both aspirin and
clopidogrel, but no consensus was reached regarding systemic anticoagulation.

Research frontiers

After reviewing the items without consensus, the panel compiled a list of 7 proposed
research priorities. First, they advocated for research regarding better diagnostic tests to
assess hemostasis and bleeding risk with endoscopy and paracenteses. This included better
defining the role of viscoelastic testing in blood product stewardship and its impact on
clinical outcomes, preferably through randomized trials and investigation of more practical
test interpretation. Second, data to inform deliberate transfusion strategies for active variceal
hemorrhage were identified as an important management gap. This may include evaluation
of ratio-based or point-of-care viscoelastic testing-guided blood component transfusion
strategies and the incorporation of transfusion alternatives such as factor and fibrinogen
concentrates into massive hemorrhage scenarios. Third, platelet transfusion thresholds for
patients with renal dysfunction are unclear given the qualitative defects in platelet function
caused by uremia. Fourth, the role of thrombopoietin receptor agonists was felt to be unclear
until data demonstrating improved clinical outcomes became available. Fifth, prospective
data demonstrating the outcomes associated with uninterrupted DOAC or enoxaparin use for
patients undergoing procedures like paracentesis and band ligation are uncertain, and more
data are needed. Sixth, more data on the peri-procedure risk of bleeding and risk-mitigation
strategies for thoracentesis are needed. Finally, large prospective data are needed to inform
the personalized risk of periprocedural bleeding risk.

DISCUSSION

Procedures such as paracentesis to manage ascites and endoscopy to manage esophageal
varices are important and frequent reasons for health care encounters for patients with
cirrhosis. The goal of guideline statements from AASLD, AGA, SIR, and ISTH is to
provide evidence-based recommendations regarding what is known about the risks and
benefits of blood product use prior to common procedures and summarize the data regarding
the ability of INR or platelet count testing for predicting periprocedural hemorrhage. The
disutility of pre-procedure transfusions and testing can be inferred from these guidelines but

Hepatology. Author manuscript; available in PMC 2025 August 01.
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contrasts with clinical practice. Transfusions are frequently used, and pre-procedure testing
is often required.[1516] This contrast poses a challenge for translating the guidelines to
process measures for quality assurance. Understanding the context-dependent considerations
that influence clinical decision-making from stakeholders involved in the peri-procedure
management of patients with cirrhosis is essential in forming consensus. We convened a
multi-society panel to provide consensus on context-specific process measures that help
operationalize guideline statements.

The value of multispecialty consensus

Our process measure set helps advance the goals of AASLD/AGA/ISTH/SIR guidelines

in 3 ways. First, we convened multiple stakeholders in periprocedural care whose

specialties lack similar guidelines. Second, our process measures help provide

specificity to guideline statements by enumerating multiple clinical contexts—compensated/
decompensated; outpatient/inpatient; and diagnostic/therapeutic intent. Whereas guidelines
do not recommend routine use of coagulation testing or transfusions, our process measures
specify clinical scenarios for direct interpretation by providers. Third, we address what is
likely a common, if implicit, concern from providers who choose not to follow guidelines
because of perceptions of medical liability relating to bleeding risk. This multispecialty
consensus reinforces the growing body of knowledge regarding the rebalanced hemostasis of
cirrhosis.ll If quality metrics favoring transfusion restriction are established, they could be
used to reduce fears that omitting tests and transfusions is a legal liability. By framing
transfusions as posing more risk than benefit in multiple contexts, we draw attention

to the data that blood product transfusions carry potential harms such as transfusion-
associated circulatory overload,l] worsened hemostatic function,® transfusion reactions, and
exacerbated portal hypertension.[¥] These complications may carry liability, necessitating
careful documentation of thoughtful consideration.

Coagulation testing

Society guidance (Table 1) specifies that INR and platelet count testing should not be
routinely performed prior to low-risk procedures. In line with these recommendations,
there are no situations in which the panel felt that INR and platelet count determination
were required prior to a procedure. However, in contexts in which consensus could not

be achieved regarding testing of INR (upper endoscopy with intent to treat varices or
active bleeding) or platelet count (patients with decompensated cirrhosis or varices requiring
therapy), reasons given were that these tests provided data regarding severity and trajectory
of disease. Because they are widely used for this purpose (e.g., MELD score), process
measures to forgo testing may not be feasible. The INR or platelet count was not advocated
to be considered as a measure of bleeding risk in isolation, but the panel members felt

they could supplement other factors such as blood volume loss, value trajectory (as used to
diagnose disorders of disseminated coagulation), and the presence of mucosal bleeding.

The complex interaction between subspecialty tradition, context-specific factors, and
platelet function may explain why consensus could not be achieved for process measures
relating to platelet testing outside of diagnostic paracentesis and endoscopy (in patients
with compensated cirrhosis). This may also explain why therapeutic paracentesis, which

Hepatology. Author manuscript; available in PMC 2025 August 01.
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involves a small incision, is viewed differently from diagnostic paracentesis. Additionally,
the panel suggested additional research to determine the impact of renal dysfunction on
platelet function at multiple thresholds in patients with cirrhosis. Label indications for
thrombopoietin agonists, such as platelets <50,000/mm3, are not associated with bleeding
risk from the procedures studied, and this may be why there was no consensus on

the use of these agents. Viscoelastic testing is a tool often proposed to help reduce
prophylactic transfusions. It is felt to offer more information about coagulation function
than INR and platelet counts alone (or in combination). Viscoelastic testing can safely
reduce plasma utilization in the management of gastrointestinal hemorrhage.ll In the context
of liver transplantation in which coagulation function is dynamic, viscoelastic testing

is recommended by the American Society for Transplantation to assess factors such as
fibrinolysis and reduce unnecessary transfusions.ll Our panel felt that viscoelastic testing
does not play a role for diagnostic paracentesis or outpatient therapeutic paracentesis but did
not arrive at consensus for process measures relating to viscoelastic testing in other contexts.

Transfusions

Consistent with guideline recommendations, there was no context in which process
measures supporting prophylactic plasma transfusions were endorsed. Furthermore, process
measures indicating that plasma transfusions should be avoided were endorsed for all
paracentesis procedures and diagnostic endoscopies. No consensus was achieved for
endoscopies intending to ligate varices or those for hemorrhage, which reflects the
variance in contemporary practice. Many centers may be able to reduce or eliminate
prophylactic plasma transfusions, but the lack of consensus for a process measure in this
instance may reflect the need for continuing efforts to achieve consensus through local
stakeholder engagement, agreements, and policies. Process measures were endorsed to
avoid prophylactic platelet transfusions for all patients with platelet counts >20,000/mm?3
and without consideration of platelet counts prior to outpatient diagnostic paracentesis and
diagnostic endoscopy in patients with compensated cirrhosis. The consensus was not that
platelets should be transfused below 20,000/mm? but rather that there was uncertainty
regarding the risk-benefit balance at this point. These process measures do not supplant
society guidance but inform quality metric measurement by establishing which patients
could be excluded from the denominator for metric adherence.

Antiplatelets and anticoagulants

Consensus was reached to establish process measures for continuing aspirin for all
procedures and clopidogrel for all paracenteses and diagnostic endoscopy. No consensus
was reached on whether systemic anticoagulants should be held or discontinued because this
was identified as an important research frontier.

Setting the research agenda

Despite being a common feature of everyday clinical care, the optimal management of
patients with cirrhosis and periprocedural bleeding risk receives limited research focus,
resulting in confusion and practice variance. By leveraging a multidisciplinary panel of
active and experienced clinicians, we aimed to provide a framework of meaningful research
questions and strategies for researchers. Tools to provide personalized periprocedural risk

Hepatology. Author manuscript; available in PMC 2025 August 01.
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assessment that incorporate hemostatic factors, renal function, and viscoelastic testing
should be prioritized, particularly in studies that examine clinical endpoints. Finally, experts
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highlighted the need for prospective and preferably randomized data regarding the impact

of uninterrupted systemic anticoagulants and the potential role of thrombopoietin receptor
agonists. Beyond these ideas, it is clear from the proceedings that additional efforts are
needed to bridge gaps in the management of low-risk procedures before addressing those for
high-risk procedures (Table 2).

Development of process measures

This multispecialty analysis will be helpful in crafting and selecting process measures for
the peri-procedure management of patients with cirrhosis in 3 main ways. First, process
measures for team-based care require broad endorsement. Whereas cirrhosis guidelines can
be converted into process measures with a narrower stakeholder group,ll measures based
on liver cancer guidelines required a larger group (involving radiologists and palliative care
clinicians, for example),[*8] and periprocedural bleeding risk management required an even
broader coalition of providers. Second, whereas general cirrhosis care-focused measures
required prioritization based on importance and gap, the unmet need in periprocedural
bleeding risk management was not prioritization but agreement. Efforts to impose practice
metrics would have been premature without first developing areas of consensus with the
multiple stakeholders. By determining the contextual limitations on agreement, we can

use the proceedings of this consensus to delineate the areas where process measures

will be effective and to define the population denominators from which data should be
collected (e.g., inpatient vs. outpatient procedures). This work aids that of groups crafting
process measures, such as the Cirrhosis Quality Collaborative, by defining the inclusions
and exclusions for any metric. Third, it is clear from these proceedings that process
measures amenable to broad support include those limiting use of prophylactic plasma and
prophylactic platelet transfusions (particularly for people with >20,000 mm3 platelet counts)
and requiring pre-procedure lab testing in multiple contexts.

CONCLUSION

Many professional societies have provided guidance on the periprocedural management of
coagulopathy in cirrhosis, but the use of prophylactic measures remains variable at this
time. To address the persistent gaps between principle and practice, we assembled a multi-
society panel of experts. The panel agreed upon multiple areas where process measures that
operationalize the guideline recommendations in several common clinical contexts can be
considered. Where gaps remain, research proposals required to advance the field have been
proposed.
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TABLE 2

Consensus statements.
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Diagnostic endoscopy Agreement
It is permissible to perform a diagnostic endoscopy without checking the INR prior to the procedure in patients with 91%
compensated cirrhosis.

It is permissible to perform a diagnostic endoscopy without checking the INR prior to the procedure in patients with 82%
decompensated cirrhosis.

For patients with decompensated cirrhosis who are undergoing diagnostic endoscopy, the risks of plasma transfusion outweigh 91%
the benefits.

It is permissible to perform a diagnostic endoscopy without checking the platelet count prior to the procedure in patients with 100%
compensated cirrhosis.

The platelet count threshold below which the benefits of prophylactic platelet transfusion may outweigh the risks for patients 91%
with decompensated cirrhosis is <20,000/mm3,

It is permissible to perform a diagnostic endoscopy for a patient with cirrhosis who is taking aspirin. 91%
It is permissible to perform a diagnostic endoscopy for a patient with cirrhosis who is taking clopidogrel. 91%
Upper endoscopy with intent to treat varices (without active bleeding)

For patients with compensated cirrhosis who are undergoing therapeutic endoscopy, the risks of plasma transfusion outweigh the | 91%
benefits.

For patients with decompensated cirrhosis who are undergoing therapeutic endoscopy, the risks of plasma transfusion outweigh 91%
the benefits.

The platelet count threshold below which the benefits of prophylactic platelet transfusion may outweigh the risks for patients 100%
with compensated cirrhosis undergoing therapeutic endoscopy is <20,000/mm3.

The platelet count threshold below which the benefits of prophylactic platelet transfusion may outweigh the risks for patients 100%
with decompensated cirrhosis undergoing therapeutic endoscopy is <20,000/mm?.

It is permissible to perform a therapeutic endoscopy for a patient with cirrhosis who is taking aspirin. 82%
Endoscopy for gastrointestinal bleeding

The INR should not be used in isolation to guide plasma transfusion in patients who are experiencing a gastrointestinal bleed. 100%
The platelet count threshold below which the benefits of platelet transfusion may outweigh the risks for patients with cirrhosis 82%
who are bleeding undergoing endoscopy is <20,000/mm3.

Diagnostic paracentesis

It is permissible to perform a diagnostic paracentesis without checking the INR prior to diagnostic paracentesis in outpatients. 91%
It is permissible to perform a diagnostic paracentesis without checking the INR prior to diagnostic paracentesis in inpatients. 82%
The risks of plasma transfusion outweigh the benefits in outpatients undergoing diagnostic paracentesis. 91%
The risks of plasma transfusion outweigh the benefits in inpatients undergoing diagnostic paracentesis. 82%
It is permissible to perform a diagnostic paracentesis without checking the platelet count prior to diagnostic paracentesis in 82%
outpatients.

The risks of platelet transfusion outweigh the benefits in outpatients undergoing diagnostic paracentesis. 91%
The platelet count threshold below which the benefits of prophylactic platelet transfusion may outweigh the risks for inpatients 100%
undergoing diagnostic paracentesis is <20,000/mm3,

There is no role for viscoelastic testing (e.g., thromboelastography, rotational thromboelastometry) prior to diagnostic 91%
paracentesis in outpatients.

It is permissible to perform a diagnostic paracentesis for a patient with cirrhosis who is taking aspirin. 82%
It is permissible to perform a diagnostic paracentesis for a patient with cirrhosis who is taking clopidogrel. 82%
Therapeutic paracentesis

It is permissible to perform a therapeutic paracentesis without checking the INR prior to the procedure in outpatients. 91%
It is permissible to perform a therapeutic paracentesis without checking the INR prior to the procedure in inpatients. 91%

Hepatology. Author manuscript; available in PMC 2025 August 01.
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undergoing therapeutic paracentesis is 20,000/mm?.

Diagnostic endoscopy Agreement
The risks of prophylactic plasma transfusion may outweigh the benefits for outpatients with cirrhosis who are undergoing 82%
therapeutic paracentesis.

The risks of prophylactic plasma transfusion may outweigh the benefits for inpatients with cirrhosis who are undergoing 91%
therapeutic paracentesis.

There is no role for viscoelastic testing prior to the therapeutic paracentesis in outpatients. 91%
It is permissible to perform a therapeutic paracentesis for a patient with cirrhosis who is taking aspirin. 91%
It is permissible to perform a therapeutic paracentesis for a patient with cirrhosis who is taking clopidogrel. 82%
The platelet count threshold below which the benefits of prophylactic platelet transfusion may outweigh the risks for outpatients | 100%
undergoing therapeutic paracentesis is 20,000/mm?,

The platelet count threshold below which the benefits of prophylactic platelet transfusion may outweigh the risks for inpatients 91%

Abbreviation: INR = international normalized ratio.
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Items without consensus.
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Diagnostic endoscopy Agreement
It is permissible to perform a diagnostic endoscopy in a patient who has recently (<24 h) taken direct-acting 45%
anticoagulants.
The platelet count does not need to be checked prior to the procedure in patients with decompensated cirrhosis. 45%
9% for 50,000/mm3
There is a platelet count threshold below which we should provide thrombopoietin receptor agonists in patients 27% for 10,000~
with compensated cirrhosis before the procedure. 30,000/mm?
0% for 40,000—
50,000/mm3
36% for 20,000—
There is a platelet count threshold below which we should provide thrombopoietin receptor agonists in patients 30,000/mm3
with decompensated cirrhosis before the procedure. 54% for 10,000/mm?3
There is no role for viscoelastic testing prior to the procedure in patients with compensated cirrhosis. 45%
There is a role for viscoelastic testing prior to the procedure in patients with decompensated cirrhosis. 54%
It is permissible to perform diagnostic endoscopy if the patient has taken enoxaparin within the past 24 h. 63%
It is permissible to perform a diagnostic endoscopy in a patient who has taken direct-acting anticoagulants within 54%
the past 24 h.
It is not permissible to perform a diagnostic endoscopy in a patient who has taken coumadin within the past 24 h. 54%
Upper endoscopy with intent to treat varices
The INR does not need to be checked prior to the procedure in patients with compensated cirrhosis. 63%
The INR does need to be checked prior to the procedure in patients with decompensated cirrhosis. 54%
There is no role for FFP prior to the procedure in patients with compensated cirrhosis. 2%
There is no role for FFP prior to the procedure in patients with decompensated cirrhosis. 45%
The platelet count does not need to be checked prior to the procedure in patients with compensated cirrhosis. 54%
The platelet count does need to be checked prior to the procedure in patients with decompensated cirrhosis. 2%
It is permissible to perform a therapeutic endoscopy in a patient who has recently (<48 h) taken clopidogrel. 60%
It is permissible to perform the procedure if the patient has taken enoxaparin within the past 24 h. 45%
It is not permissible to perform a therapeutic endoscopy in a patient who has taken direct-acting anticoagulants 2%
within the past 24 h.
There is no role for viscoelastic testing prior to the procedure in patients with compensated cirrhosis. 54%
There is a role for viscoelastic testing prior to the procedure in patients with decompensated cirrhosis. 45%
Endoscopy for gastrointestinal bleeding
The INR should be checked prior to the procedure. 64%
There is a role for FFP prior to the procedure. 73%
The platelet count should be checked prior to the procedure. 73%
There is a role for viscoelastic testing prior to the procedure. 55%
Diagnostic paracentesis
It is permissible to perform a therapeutic paracentesis without checking the platelet count prior to the procedure in | 36%
inpatients.
9% for 20,000—
There is a platelet count threshold below which we should provide thrombopoietin receptor agonists in outpatients | 50,000/mm?
or inpatients before the procedure. 18% for 10,000/mm?
It is permissible to perform a diagnostic paracentesis for a patient with cirrhosis who has taken DOAC within <24 45%

h.
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thoracentesis.

Diagnostic endoscopy Agreement
It is permissible to perform a diagnostic paracentesis for a patient with cirrhosis who has taken coumadin within 36%
<24 h.
It is permissible to perform a diagnostic paracentesis for a patient with cirrhosis who has taken enoxaparin within 45%
<24 h.
The considerations regarding antiplatelet and anticoagulant therapies are the same for those undergoing 73%
thoracentesis.
Therapeutic paracentesis
The platelet count does not need to be checked prior to the procedure in outpatients. 73%
The platelet count should be checked prior to the procedure in inpatients. 55%
0% for 50,000/mm3
There is a platelet count threshold below which we should provide thrombopoietin receptor agonists in outpatients | 9% for 10,000-
before the procedure. 40,000/mm3
There is a platelet count threshold below which we should provide thrombopoietin receptor agonists in inpatients 9% for 10,000~
before the procedure. 50,000/mm3
There is no role for viscoelastic testing prior to the procedure in inpatients. 55%
It is permissible to perform a diagnostic paracentesis for a patient with cirrhosis who has taken DOAC within <24 36%
h.
It is permissible to perform a diagnostic paracentesis for a patient with cirrhosis who has taken coumadin within 36%
<24 h.
It is permissible to perform a diagnostic paracentesis for a patient with cirrhosis who has taken enoxaparin within 36%
<24 h.
The considerations regarding antiplatelet and anticoagulant therapies are the same for those undergoing 64%

Abbreviations: DOAC = direct oral anticoagulant; FFP = fresh frozen plasma; INR = international normalized ratio.
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