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❚❚ ABSTRACT
Objective: To describe the implementation of a care protocol based on rapid response teams, 
for management and resolution of bleeding. Methods: A hospital protocol called Hemorrhage 
Code (Code H) was devised and developed. In a flow line, a multidisciplinary team provides 
comprehensive, fast and effective care to the patient with a severe hemorrhagic condition. 
In another flow line, professionals based at the hospital pharmacy focus on identifying 
patients at risk of bleeding, to avoid this event. Several hospital professionals and sectors 
were trained, each with specific roles, ensuring full support to the medical and nursing staffs. 
Results: After implementing this protocol, we were able to significantly reduce the number 
of catastrophic events related to failure in bleeding management. Conclusion: Code H is an 
example of a value-based medicine and precision medicine project by delivering comprehensive 
and multidisciplinary care, in addition to point-of-care testing introduced in clinical practice, 
optimizing patient safety and care practices at the hospital. Furthermore, it will be possible to 
minimize the risk of lawsuits for the hospital and physicians, as well as rationalizing resources 
with benefits for administrators and payers.
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❚❚ RESUMO
Objetivo: Descrever a implantação de um protocolo de atendimento nos moldes de times de 
resposta rápida, para manejo e resolução do sangramento. Métodos: Foi idealizado e desenvolvido 
um protocolo institucional, chamado Código Hemorrágico, ou Código H, no qual, em um fluxo, um 
time multiprofissional e multidisciplinar foi constituído para atendimento integral, rápido e eficaz 
do paciente com doença hemorrágica grave. Em um outro fluxo, os profissionais, centralizados na 
farmácia do hospital, focavam na identificação do paciente com risco de hemorragia, no sentido 
de evitar o evento. Vários profissionais e setores do hospital foram treinados, e cada um, com 
funções específicas, deveria oferecer garantia total de apoio e suporte às equipes médica e de 
enfermagem. Resultados: Após a implementação do protocolo, o número de eventos catastróficos 
relacionados à falha no manejo do sangramento reduziu significativamente. Conclusão: O Código 
H é um exemplo de projeto de medicina baseada em valor e de medicina de precisão, por meio de 
atendimento integral e multidisciplinar, além de testes point of care introduzidos na prática clínica, 
com otimização da segurança do paciente e da prática assistencial na instituição. Ainda, por meio 
dele, deve ser possível minimizar o risco de ações judiciais para o hospital e os médicos, além de 
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racionalizar recursos, com benefícios para administradores e fontes 
pagadoras.

Descritores: Choque hemorrágico; Hemorragia; Transfusão de sangue; 
Transtornos da coagulação sanguínea

❚❚ INTRODUCTION
Severe hemorrhage is an important cause of mortality 
and morbidity in several clinical settings, including 
trauma, surgery and obstetrics.(1-7) The estimated total 
number of deaths associated with hemorrhage and 
hemorrhagic shock is 1.9 million per year, worldwide.(8) 

Hemorrhagic shock is characterized by severe blood 
loss, which leads to inadequate oxygen delivery at cell 
level and quickly results in death. The median time 
from onset to death is 2 hours.(9) 

Non-fatal hemorrhagic events require additional 
therapies, prolonged hospital stay, use of hemostatic 
agents, and discontinuing antithrombotic agents. This 
interruption, in turn, can result in a negative outcome 
for patients at risk for thrombosis.(1-6)

At the Hospital Israelita Albert Einstein (HIAE), from 
January 2013 to April 2016, the number of catastrophic 
adverse events related to failure in bleeding management 
was 29% (n=14) among the total catastrophic adverse events 
at the organization (n=49) (Figure 1).

The cause of a hemorrhage can be complex, and 
its management may be limited due to redundant 

diagnostic tools(10) and clinical protocols. One of the 
key points of a successful treatment is the timing of 
the intervention. In addition to rapid interventions, 
a coordination between the different services in the 
hospital environment and a preventive bleeding 
management plan are essential.(7)

Several hemorrhage management approaches have 
been described in the last decades. The most recent ones 
recommend rapid control of bleeding, early management 
of the coagulation disorder, maintenance of adequate 
perfusion, and minimization of the inflammatory 
response.(11)

During the root cause analysis (RCA) of catastrophic 
adverse events at the HIAE (Figure 2), it was 
observed that the failures occurred due to lack of 
early recognition of bleeding, treatment failures, and 

SAE: serious adverse event.

Figure 2. Description of catastrophic adverse events due to failure in bleeding management from January 2013 to April 2016

Figure 1. Catastrophic adverse events associated with inadequate bleeding 
management 
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* Trauma patient: the trauma team should be called.
OR: operating room; SBP: systolic blood pressure; DBP: diastolic blood pressure; HR: heart rate; SMT: surgical medical team; VR: vascular radiology; ICU: intensive care unit; US: ultrasound; CT: computed tomography; Na: sodium; K: potassium; Ca: 
calcium; TEG: thromboelastogram.

Figure 3. Hemorrhage Code (Code H) care flowchart

the lack of logistical planning and communication 
between the hospital support areas involved in diagnosis 
and treatment of patients, resulting in delayed diagnosis 
and patient care. 

In 2004, the Institute for Healthcare Improvement 
(IHI), through “The 100,000 Lives” campaign, 
recommended the deployment of rapid response teams 
(RRT) in hospitals, as one of six strategies to reduce the 
occurrence of unexpected deaths. Rapid response teams 
is a group of professionals with expertise in critical/
intensive care, which should be quickly called at the 
patients’ bedside. 

The RRT strategy raises the hypothesis that the 
implementation of a multidisciplinary protocol could 
avoid adverse events related to failures in management 
and recognition of a hemorrhagic shock. 

❚❚ OBJECTIVE
To describe the implementation of a rapid response 
team health care protocol, for the management and 
resolution of bleeding conditions. 

❚❚METHODS
This was a retrospective experience report, on the 
actions taken for the implementation of the Hemorrhage 
Code, or Code H, a value-based medicine and precision 
medicine project, from May 2016 to June 2019. With  
this protocol, through comprehensive and multidisciplinary 
care, and point-of-care testing introduced in clinical 
practice, patient safety and health care practices have 
been improved. 

The main objectives of Code H are early identification 
of signs and symptoms of bleeding, and the rapid 
implementation of treatment, through the emergency 
services of the hospital. This protocol requires a well-
coordinated team from different departments of the 
hospital, such as the intensive care unit (ICU), anesthesia 
team, blood bank, clinical laboratory, diagnostic imaging 
services, vascular intervention team and operating room 
(Figure 3).

The parameters used to activate the Code H, the  
so-called “trigger points,” are described in table1.

Process and outcome indicators for actions before 
and after Code H were recorded between January 
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2013 and June 2019. The measurements and analyses 
focused on the following metrics: number of adverse 
events related to inadequate management of bleeding, 
and number of Code H activations, as of May 2016. 

The ethical aspects of the report were respected, 
since this was a retrospective data survey in medical 
records, which did not interfere with the care received 
by the patients. The present study did not require the 
Informed Consent Form.

Following international bleeding management 
recommendations and through a multidisciplinary 
analysis of catastrophic adverse events, a plan of action 
was designed to ensure rapid bleeding control, early 
management of coagulation disorders, maintenance of 
adequate perfusion, and supply of adequate services 
in a timely manner, according to the causes of the 
bleeding.

Thus, as one or more trigger point criteria are 
identified, the Code H is activated by calling a specific 
phone number at the patient care location. Automatically, 
all related services are notified of the call (laboratory, 
blood bank, operating room, interventional radiology, 
imaging services, ICU, endoscopy, emergency room 
surgeon, transport service and the hospital anesthesia 
care team), with the response times recommended by 
the protocol (Figure 3).

From then on, a series of sequential and parallel 
actions are performed by different healthcare professionals 
(Figure 3):
-	 Nursing professionals initiate or maintain patient 

warming measures, interrupt medications that potentiate 
bleeding (such as antiplatelet, anticoagulant and 
thrombolytic drugs) and quantify the bleeding. This 
helps the medical decision-making process to 
implement blood transfusion protocols. 

-	 Medical professionals are responsible for deciding 
whether or not to start transfusion of blood 
components immediately, and for making efforts 
to maintain normothermia and quickly regulate 
serum calcium levels and physiological blood pH. 

In addition, they identify whether the hemorrhagic 
shock has a surgical or coagulopathic etiology, 
in order to forward the patient to the correct site 
as soon as possible for a swift resolution of the 
bleeding.

-	 The laboratory staff ensures that sample collection 
is carried out within 5 minutes after the Code 
H activation, and that the results are released 
within the next 20 minutes. The Code H collection 
bundle includes a complete blood count with 
platelets, arterial blood gases and lactate levels, 
coagulogram with serum fibrinogen concentration, 
ionic calcium levels, CoaguChek for point-of-care 
international normalized ratio (INR) measurement 
at the bedside, thromboelastometry, and platelet 
function assessment tests. 

-	 The blood bank staff is responsible for providing the 
transport of two units of group O Rh negative red 
blood cell concentrates within the first 20 minutes 
of the activation. If the physician responsible for the 
activation launches a massive transfusion protocol, 
the blood bank staff is responsible for maintaining 
the flow of blood components, as required by the 
circumstances of the patient’s condition.

The services for surgical or clinical resolution of 
bleeding are activated to provide a bed, according to 
the need indicated by the physician. 

❚❚ RESULTS
The implementation of a multidisciplinary protocol 
required continuous training of all members involved. 
The training of the teams, the profile and the performance 
of the professionals were the main success factors for 
the positive result of Code H. These professionals 
demonstrated to be endowed with technical skills, systemic 
vision, situational awareness, and practical problem-solving 
abilities, for bleeding recognition and management. In 
the initial stage, approximately 530 employees were 
trained, which corresponded to more than 1,100 hours 
of training.

From the implementation until June 2019, the 
Code H was activated 227 times (Figure 4). We observed 
an underutilization of the code at the beginning of its 
implementation, an excessive activation in the medium 
term, and a subsequent adaptation of the activation in 
the following periods. 

One of the most important causes for not activating 
the Code H was based on the perception of the 
physician responsible for the patient, on his ability to 

Table 1. Trigger points

1. Systolic blood pressure ≤90mmHg

2. Mean diastolic blood pressure ≤60mmHg

3. Heart rate ≥110bpm

4. Skin and mucosal pallor associated with imaging tests that point to “active bleeding”

5. Hematoma or collection suggestive of bleeding in cavities

6. Critical results in clotting tests
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Figure 4. Number of Code H activations in the period from May 2016 to June 
2019

SAE: severe adverse event; HS: hemorrhagic shock.

Figure 5. Evolution of total and hemorrhagic shock-related catastrophic adverse events before and after the implementation of the Hemorrhage Code (Code H)

manage the hemorrhagic condition without the need 
for other support teams. The continuous training and 
the unconditional support of the organization to train 
the teams were decisive for a change in culture, and an 
increase in the volume of activations. 

The organization has been working with models 
of care using RRT since 2005 with great success, and 
the creation of the bleeding management code based 
on this structure brought familiarity to the teams 
and a quick dissemination of easiness of accessibility 
of services with the activation. Before the proposed 
model, the various needs, such as reservation of blood 
bags, operating rooms or exams, were carried out 
individually and not sequentially, causing delays in 
patient care.

After the implementation of the Code H, in May 
2016, up to June 2019, there was a significant decrease 
in the number of catastrophic adverse events related 
to failures in bleeding management (only one case in 
2017), as shown in figure 5.

❚❚ DISCUSSION 
Hemorrhage as a result of surgical procedures or due 
to coagulation disorders occurs within the statistics of 
complications of some procedures.(1-7) Interventions 
to control the bleeding and hemostatic resuscitation 
have proven to be useful in decreasing mortality from 
hemorrhagic injury.(12)

In the Stop The Bleed campaign the following 
elements were described as essential for the control of 
bleeding: evaluation of patients at risk of coagulopathic 
bleeding; immediate treatment of bleeding and 
coagulation disorder as soon as they develop; continuous 
observation of the response to interventions; and 
development of strategies to avoid secondary bleeding 
and coagulation disorders.(13)

Root cause analysis is one of the risk management 
tools widely used at the organization. In the present 
study, RCA was associated with the expertise of the 
RRT in the preparation of a multidisciplinary and 
sequenced protocol for bleeding management. Since 
its creation in the 2000s, RRTs have been implemented 
in different parts of the world and in diverse clinical 
cases, with much success.(14)

Code H also adds the following as important 
elements: the response time, the allocation of the 
patient in the correct place, and multidisciplinary and 
multisectoral coordination.

It is important to highlight a positive aspect involved 
in the formation of multidisciplinary teams arising from 
their training for the implementation of Code H. The 
information base and the guidelines provided to the 
teams brought greater involvement and perception of 
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the signs of bleeding by the multidisciplinary teams. 
Significant effects of this training were demonstrated 
in the gradual increase in the number of activations, 
and in the resolution of bleeding conditions, providing 
a positive outcome for the patients. The lack of 
recognition of signs of bleeding is one of the weaknesses 
identified in care failures, and has been described 
in several studies in the literature as a key point in 
maintaining the life of the patients. A reproducible 
and sustainable training program was devised for the 
teams, to better disseminate knowledge on bleeding 
and train new employees, and also to strengthen the 
skills of the teams. 

The number of catastrophic adverse events in the 
organization has been considerably reduced after 
the implementation of the protocol, confirming the 
importance of this type of initiative for the continuous 
improvement of health services. 

There are certain limitations to this study, mainly 
in the financial cost of implementing the Code H. 
Additional studies are being carried out in order to assess 
the impact of this initiative on hospital management.

❚❚ CONCLUSION

The implementation of an emergency treatment protocol, 
with investments in medical and multidisciplinary 
staff training, reduced the number of bleeding-related 
adverse events in the organization. The systematization 
of the service reduced the failures related to the 
treatment of this complication, with an impact on the 
reduction of morbidity and mortality. Therefore, we 
concluded that the Code H contributes positively to the 
quality and safety of the care provided to patients with 
bleeding disorders.

The Code H is an example of a value-based 
medicine and precision medicine project, in which, 
through comprehensive and multidisciplinary care, 
and point-of-care tests introduced in clinical practice, 
we improved patient safety and care practice in our 
hospital. As additional results, this will probably 
minimize the risk of lawsuits against the hospital and 
the physicians, and will also streamline resources, with 
benefits for administrators and payers.
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