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Summary

Acute Gastrointestinal Bleed (AGIB) is a common emergency presentation associated with high
morbidity and mortality. AGIB is categorised into Upper Gastrointestinal Bleed (UGIB) and Lower
Gastrointestinal Bleed (LGIB) as it directs the evaluation and management of the patient. In Australia,
UGIB affects 50-150 patients per 100,000 population per annum, with a mortality rate of 6-8%.



The assessment of coagulopathy in AGIB consists of conventional coagulation testing (CCT) and
viscoelastic haemostatic assays (VHA). The decision to choose CCT and/or VHA is dependent on
availability of VHA, local institutional protocols and clinician's experience. There is relative paucity of
data pertaining to coagulopathy in the setting of AGIB. The management of AGIB, which consists

of blood component transfusion with simultaneous coagulopathy correction and volume restoration, is
not unified in guidelines and is dependent on the type of AGIB, presence of liver disease, exposure to
anticoagulant medications, availability of an on-site endoscopic service and presence of
comorbidities. The evidence supporting guidelines in the management of haemostatic resuscitation in
AGIB are of low quality and suggest opportunities exist for further research. This study performs a
retrospective review of patients who presented to the ED with AGIB over a 32-month period. It will
report on the epidemiology and capture the current assessment and management strategies. This will
help inform further studies in this space with a view to contributing to evidence-based guidelines in
the future.
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Aim

To report on the epidemiology and to capture the current assessment and management strategies of
Emergency Physicians in the management of Acute Gastrointestinal bleed.

Benefits

This study will provide evidence on coagulopathy and management of AGIB with blood product
administration in Queensland Health. This information will help inform gaps in evidence and
directions for further research to improve patient outcomes.

Background

There is no current data in the Australian setting on assessment of coagulopathy and blood product
administration in AGIB. There are also no guidelines within Queensland Health in this domain, due to
paucity of data. AGIB is a common emergency presentation associated with high morbidity and
mortality. AGIB is categorised into Upper Gastrointestinal Bleed (UGIB) and Lower Gastrointestinal
Bleed (LGIB) as it directs the evaluation and management of the patient. In Australia, UGIB affects
50-150 patients per 100,000 population per annum, with a mortality rate of 6-8%. Although there is no
cost analysis of UGIB in Australia, the cost estimates in UK of £155.5 million, indicating that huge
health costs are involved. There is also no Australian data for LGIB. A structured approach involving
emergency care and endoscopic source control can significantly reduce mortality rates. The
emergency physician collaborates with general surgeons, gastroenterologists and radiologists and
oversees the initial assessment and management. Even though coagulopathy is common in AGIB,
there is no universal definition for coagulopathy. Published data on the definition, assessment and
management of coagulopathy in AGIB are limited and inconclusive. This is partly because
coagulopathy in AGIB is related to multiple associated factors, often a combination of: iatrogenic such
as anticoagulant use (vitamin K antagonist or DOACS) or massive transfusions, medical conditions
such as liver disease, sepsis, multi-organ failure from shock, traumatic injury, surgical procedures
and medical interventions. Coagulopathy of liver disease in patients presenting with AGIB is complex



and an increased INR does not reflect coagulopathy or bleeding. Despite the INR being the most
used coagulation test, it has only been validated for warfarinised patients. Some studies have defined
coagulopathy as an INR>1.5 and many have defined severe coagulopathy as defined as an INR >1.8
and/or platelet count <50,000/puL. Coagulation tests routinely available to the emergency physician
does not guide assessment of haemostatic efficacy in DOAC-related bleeding. Similar to UGIB,
coagulopathy for LGIB is not defined in the literature and is discussed only in the context of
anticoagulant reversal; evidence behind the management of coagulopathy in LGIB is of low quality.
Viscoelastic Haemostatic Assays (VHA) used in Queensland, Australia, include Rotational
thromboelastography (ROTEM) (ROTEM®; TEM International, Munich, Germany) and
thromboelastography (TEG) (TEG® ; Haemonetics, Braintree, MA). Both are point of care (POC)
viscoelastic tests of haemostasis in whole blood, which allow measurement of global clot formation
and dissolution in real time. Both ROTEM and TEG assess clot formation/dissolution kinetics and
strength by measuring and displaying the amount of a continuously applied rotational force that is
transmitted to an electromechanical transduction system by developing clot. In the TEG system, a
cuvette is filled with native whole blood and a pin is immersed in the sample by a torsion wire. The
cup is rotated through 4° 457 over five seconds with a one second rest period at each end. As long
as the blood is liquid, movement of the cup is unrestricted. As the blood clots and fibrin strands begin
to form between the cup and the pin, the rotational movement of the pin is restricted, which is
detected optically and displayed as a TEG tracing. In ROTEM, the pin is rotated. The movement of
the pin is detected by an optical detection system which is transmitted to and processed by a
computer with a specific ROTEM software. ROTEM and TEG provide essentially the same
information on clot formation kinetics and strength. Because of differences in operating
characteristics, the results are not interchangeable. Monitoring dynamic changes of haemostasis
VHA may enable distinction between a surgical cause of bleeding or coagulopathy, diagnosis of the
specific type of coagulopathic impairment, and guidance in the choice of haemostatic treatment. This
may reduce the use of blood products and reduce bleeding, the need for re-operations and
complications associated with hypovolaemic shock. The assessment of coagulopathy in AGIB
consists of conventional coagulation testing (CCT) and Viscoelastic Haemostatic Assays (VHA). The
decision to choose CCT and/or VHA is dependent on availability of VHA, local institutional protocols
and clinician's experience. Hospitals with ROTEM availability in Queensland are Cairns,
Rockhampton, Toowoomba, Gold Coast, Robina, Mackay, Caboolture, RBWH, Redcliffe, Prince
Charles, Princess Alexandra, Redland, Townsville, Ipswich, Bundaberg, Hervey Bay and QEII.
Hospitals where TEG is available are Logan, Nambour and Sunshine Coast. There is relative paucity
of data pertaining to assessment of coagulopathy in the setting of AGIB. CCTs have been
traditionally used to assess coagulation in gastrointestinal bleed. However, the difficulty with CCT is
that it measures only procoagulant activity, and not the anticoagulant activity. It is time-consuming
and tend to be omitted in situations where rapid treatment is needed, such as severe bleeding.
Furthermore, the INR and apTT measurements in CCT are centrifuged and consist solely of the
patient‘'s serum. This results in a lack representation of the cellular parts of coagulation. The in vitro
nature of CCT results in lack of information about the vessel bound parts of the coagulation cascade,
particularly thrombomodulin which increases thrombin-induced activation of protein C and thus
causes anticoagulation; this leads to different results compared with in vivo conditions. Therefore, the
interaction between procoagulant factors (2,7,9,10) and anticoagulant components (protein C and S)
and platelets cannot be assessed with CCT. In contrast to CCT, VHA provide a dynamic picture of
the entire coagulation process. Gastroesophageal variceal bleeding occurs in 30% of patients with
cirrhosis and carries a significant health burden. Liver disease patients exhibit rebalanced
haemostasis, and the abnormal CCT is not indicative of bleeding. VHA-guided assessment of
coagulopathy in liver disease provides a better overview of the coagulation system, improves overall
number of patients exposed to blood product transfusions, quantity of transfusions and bleeding
events compared to CCT. The appeal of VHA to assess coagulopathy and guide haemostatic blood



transfusion is that the faster availability of results may assist clinical decisions of what, when and how
much blood products to transfuse. This is in addition to their ability to provide a global and functional
assessment of coagulation. Outside liver disease, there is limited data on VHA tests in AGIB. In
Australasia, there are no studies on VHA in AGIB. The management of AGIB with blood product
transfusion with simultaneous coagulopathy correction and volume restoration is not unified in
guidelines and is dependent on the type of AGIB, presence of liver disease, anticoagulants,
availability of an on-site endoscopic service and presence of comorbidities. Randomized trials of
transfusion thresholds have not included patients with LGIB. Some institutions use VHA to guide
blood products and others use CCT. The evidence supporting guidelines in the management of
haemostatic resuscitation in AGIB are low quality and suggest opportunities exist for further research.
The aim of this study is to report the epidemiology and to capture the current assessment and
management strategies of emergency physicians. This will help inform gaps in evidence and
directions for further research to improve patient outcomes.

Evaluation and Results

We plan to use a combination of local data collection and statewide data collection through the in
scope HHSs to obtain results. Descriptive statistical analyses will be undertaken for each variable.
They will be summarised using mean (SD), median (IQR) or counts (proportions) as appropriate. The
patients will be sub grouped into those with a coagulopathy and those without. The proportion of
patients with coagulopathy will be the primary outcome measure and reported with 95% confidence
intervals. Comparisons of variables between the two groups will be performed using the Student’s t-
test, Wilcoxon Rank Sum test or the chi-square or Fisher’s exact test as appropriate. Associations of
variables with coagulopathy will be assessed using logistic regression and reported using odds ratios
and 95% confidence intervals. A p-value of <0.05 will be defined to be statistically significant. All
analyses will be performed using Stata v 17.0 (College Station, TX, USA).
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