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ABSTRACT 
Introduction: External bleeding is the leading 
preventable cause of death from traumatic injuries. 
Implementation of guidelines for its control have 
been associated with a significant reduction in 
mortality. The objectives of this study were to 
provide a characterisation of trauma patients with 
external bleeding and to compare the outcomes from 
specific autonomous interventions applied by nurses 
in prehospital care.

Methods: A non-randomised prospective study was 
conducted in the Immediate Life Support Ambulances 
in Portugal, from 1 March 2019 to 30 April 2020. 
Patients were divided into two groups according to 
whether external bleeding was controlled or not on 
their arrival at the emergency room.

Results: A total of 189 patients were included in 
this study (73.0% men; mean age of 53.6 years). 
Among these patients, 140 (74.1%) had their 
external bleeding controlled by prehospital nurse’s 

intervention. The average time of assistance at the 
incident site was 31.5 min. Patients with uncontrolled 
bleeding had a higher average rescue time (30.8 
±15.2 vs 33.7 ±13.0). Cryotherapy was administered 
to 15.9% of all patients and 93.3% of these patients 
arrived at the emergency room with controlled 
bleeding (p=0.01).

Discussion: Despite the substantial reduction in 
the number of patients who keep bleeding after 
prehospital care, it was observed that one fifth of 
patients have external bleeding on arrival at the 
emergency room. Cryotherapy has been shown to be 
effective in controlling external bleeding. Failure to 
use haemostatic agents may explain the ineffective 
control of more complex external bleeding.

Contribution to Emergency Nursing Practice: 
The current literature on management of bleeding 
in trauma patients is scarce and contradictory, 
especially in terms of interventions provided by 
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INTRODUCTION
Severe trauma is an international primary cause of death, 
with more than five million worldwide deaths each year.1 
Bleeding is the leading preventable cause of death from 
trauma injuries.2,3 The implementation of specific guidelines 
to control external bleeding has been associated with a 
significant reduction in the number of deaths.4

The treatment of internal and external bleeding depends on 
the use of more specialised medical equipment.5 To achieve 
a rapid surgical intervention to control bleeding, a short 
scene time, rapid response and rapid application of control 
methods provided by the prehospital services is required.6 
Interventions often used to control external bleeding may 
involve simple methods such as direct pressure, elevation of 
the injured area or cryotherapy (which decreases mucosal 
blood flow and helps haemostasis),7 but also complex ones 
such as haemostatic dressings (contain agents to improve 
blood clotting),8 or torniquet (a “life-saving” intervention).9

An essential task carried out by the rescue team is to 
minimise intervention and transportation time until 
the final and definitive treatment is administered.10 The 
prehospital period is defined as the time elapsed between 
the injury and the admission to the emergency room. Out-
of-hospital scene times greater than or equal to 20 minutes 
are associated with higher odds of mortality in patients 
with penetrating traumatic injuries, and it is for this reason 
that it is recommended that minimal time be spent in the 
out-of-hospital setting, allowing only essential procedures to 
be performed.11 Therefore a systematic assessment, targeted 
hemodynamic management and rapid transportation 
to a trauma centre is crutial.12 Therefore, it is essential to 
implement a model of trauma care delivery based on solid 
evidence-based principles within the healthcare system that 
are applied in all phases of care delivery.13

Prehospital nurses play an essential role, as they are 
responsible for the initial resuscitation, management 
and prevention of further bleeding and the avoidance of 
hypoxemia. Further, their care model includes diagnosis, 
monitoring and immediate bleeding control. 

Additionally, they are also responsible for further 
investigation of any unidentified source of bleeding, 
restricted volume replacement, and core temperature 
control.14 However, these interventions are still understudied 
in the prehospital setting.15

STUDY OBJECTIVES
The objectives of this study were to: (1) characterise trauma 
patients with external bleeding, who are managed in the 
prehospital environment by a team composed of a registered 
nurse (leader) and an emergency technician; and (2) to 
evaluate the factors associated with the effectiveness of 
interventions applied by nurses to patients with external 
bleeding.

METHODS
This study was conducted in accordance with the 
Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE) guidelines.16

STUDY DESIGN

This was a non-randomised prospective study, conducted in 
Portugal. Data were prospectively collected from 1 March 2019 
to 30 April 2020.

SETTING

The study was conducted in all (n=41) Immediate Life Support 
Ambulances (ASIV) operating in mainland Portugal. National 
Institute of Medical Emergency (INEM) is responsible for the 
coordination of the Integrated Medical Emergency System 
in mainland Portugal, providing prehospital emergency 
care to trauma victims and acute medical patients. INEM´s 
ambulances are able to provide assistance in place and 
during transport to the emergency room. There are two types 
of ambulances, basic life support ambulances, with a team 
of two emergency technicians and ASIV, with a team of nurse 
(team leader) and emergency technician.

prehospital teams led by a registered nurse. In 
addition, interventions vary from country to country.

This article increases awareness of autonomous 
interventions implemented by prehospital nurses to 
manage external bleeding.

Key implications for emergency nursing practice 
identified in this study suggest greater fluid therapy 

appears harmful while cryotherapy achieved the 
best results (control of the bleeding on emergency 
room arrival). This may contribute to the review of 
institutional algorithms and training in this area.

Keywords: Trauma; Patient Care Team; Prehospital 
Care; Haemorrhage; Nursing.
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PARTICIPANTS

Since we included the entire accessible population during 
a given time period, without specific sampling criteria, the 
study used convenience sampling. The sample included all 
trauma patients who fulfilled the following inclusion criteria: 
aged 18 years or older; with (suspected) injuries from blunt, 
penetrating, or blast mechanisms and; with active external 
bleeding. Patients were excluded if they show (suspected) 
injuries from heat or cold.

VARIABLES

The following clinical characteristics of the patients were 
collected by the registered nurses: day and time of incident, 
age, gender, physical location of trauma, type of trauma, 
mechanism of trauma, scene time, transportation time, vital 
signs, Shock Index (SI), Revised Trauma Score (RTS) and type 
of interventions implemented. External bleeding treatment 
implemented by ASIV nurses followed INEM institutional 
algorithms. INEM supervises all prehospital practices in 
Portugal. Interventions administered included: rewarming 
measures, immobilisation, elevation of the injured area, 
oxygen therapy, fluid therapy and hands-on therapies such as 
direct pressure, pressure/wound dressings, and cryotherapy. 
Cryotherapy involves the application of a cold substance, 
such as ice, on the skin, which promotes immediate 
vasoconstriction, reducing vascular spasms and slowing 
blood flow.17

DATA SOURCES

A data collection tool (Prehospital Rescued Victim’s Clinical 
File) specifically designed by researchers for this purpose 
was used in order to describe the hemodynamic status of the 
trauma patients rescued, the interventions implemented, the 
time elapsed during the rescue and the time elapsed between 
the moment they left the incident site and the arrival at the 
reference emergency room. Prior to its application and to 
ensure data consistency, the principal investigator conducted 
specific training for all ASIV nurses so that they could fill in 
the questionnaire with information about the treatment 
given to trauma patients.

STATISTICAL METHODS

Continuous variables included mean and standard 
deviations (SD) while categorical variables included 
frequencies and percentages. To compare demographic 
data, clinical characteristics, and interventions employed 
by burses to control active bleeding, we used the McNemar 
test (paired nominal data – to compare results with similar 
injuries with and without bleedin g control), Student’s t-test 
(continuous variables) and the χ2 test or Fisher’s exact test 
(categorical variables).18 All interventions administered to 
control bleeding were included in stepwise multivariate 
logistic regression (Forward Conditional analysis), with 

bleeding controlled on arrival at the emergency room as a 
dependent variable. Previously, all assumptions (normality, 
multicollinearity, among others) were met. A 2-sided p<0.05 
was considered statistically significant. All analyses were 
performed using SPSS statistical software- version 23.0  
(IBM Corp).

ETHICAL CONSIDERATIONS

This study was approved by INEM as part of the project 
“Evidências para Não Arriscar MaisVidas: do pré-hospitalar ao 
serviço de urgência e a alta (MaisVidas)”, with the reference: 
PROJ/UniCISE /2017/000.1 Additionally, the study received 
ethical approval from the Tondela Viseu Hospital Centre 
Ethics Committees. The exemption from the obligation to 
obtain the consent of patients was granted.

RESULTS
A total of 627 trauma patients were rescued by ASIV teams 
in Portugal during the period it took to conduct this study. 
However, only 189 (30.1%) trauma patients met the inclusion 
criteria, 19 patients were excluded because they died before 
arriving at the emergency room and 419 patients because 
they showed no active external bleeding. The patients 
were mostly men (73.0%; n=138) with a mean age of 53.6 
(±19.1) years. 74.1% (n=140) of trauma patients arrived at the 
emergency room unit with controlled bleeding (p<0.001). 
Trauma patients with active external bleeding, on arrival at 
the emergency room, were slightly older than those with 
bleeding controlled (56.5±20.6 vs 52.6±19.1), however the 
difference was not statistically significant. The most frequent 
type of trauma with external bleeding was blunt force trauma 
(53.4%; n=101), followed by penetrating trauma (36.0%; n=68). 
External bleeding in blunt trauma was controlled in 49.3% 
(n=69) of the patients, whereas in cases involving penetrating 
trauma, external bleeding control was achieved in 37.1% 
(n=52) of the cases (p<0.05). As for the physical location of 
trauma, cranioencephalic trauma was the most common 
(56.6%; n=107), followed by lower limb trauma (46.0%; n=87). 
The average time it took the teams to provide assistance at 
the incident site was longer for patients whose bleeding was 
not controlled, with a higher mean value of approximately 
three minutes; however, it was observed that transport to the 
reference emergency room unit took longer for patients with 
controlled external bleeding. It was also noted that trauma 
situations were more common in autumn and summer, 
however, there was no relationship between seasons and the 
control of external bleeding (Table 1).

Patients with uncontrolled external bleeding, after the 
intervention of ASIV teams, show higher mean values of 
respiratory rate than patients with controlled external 
bleeding (18.27±4.2 vs 17.12±2.62; p<0.05). The initial mean 
systolic blood pressure, respiratory rate, and heart rate of 
patients with external bleeding and without active external 
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TABLE 1: DIFFERENCES IN DEMOGRAPHIC AND CLINICAL CHARACTERISTICS BETWEEN PATIENTS WITH 
CONTROLLED AND ACTIVE BLEEDING ON ARRIVAL AT THE EMERGENCY ROOM (N=189)

Active bleeding 
before the ASIV 

nurses’ intervention

Controlled bleeding 
on arrival at the 
emergency room

Active bleeding 
on arrival at the 
emergency room

pa

n (%) 189 (100) 140 (74.1) 49 (25.9) <0.001b

Age, years 53.6 (19.5) 52.6 (19.1) 56.5 (20.6) 0.48

Gender, n (%)
Male
Female

138 (73)
51 (27)

101 (72.1)
39 (27.9)

37 (75.5)
12 (24.5)

0.64

Season, n (%)
Winter
Spring
Summer
Autumn

33 (17.5)
32 (16.9)
62 (32.8)
62 (32.8)

26 (18.6)
22 (15.7)
47 (33.6)
45 (32.1)

7 (14.3)
10 (20.4)
15 (30.6)
17 (34.7)

0.79

Location of trauma, n (%)
Cranioencephalic
Neck
Thoracic
Abdominal
Pelvic
Upper limbs
Lower limbs
Spinal-cord

107 (56.6)
33 (17.5)
44 (23.3)
32 (16.9)
30 (15.9)
67 (35.4)

87 (46)
41 (21.7)

77 (55)
28 (20)

37 (26.4)
24 (17.1)

20 (14.3)
54 (38.6)
64 (45.7)
32 (22.9)

30 (61.2)
5 (10.2)
7 (14.3)
8 (16.3)

10 (20.4)
13 (26.5)
23 (46.9)

9 (18.4)

0.44
0.12
0.08
0.89
0.31
0.12
0.88
0.51

Type of trauma, n (%)
Blunt
Penetrating
Blunt and penetrating

101 (53.4)
68 (36)

20 (10.6)

69 (49.3)
52 (37.1)
19 (13.6)

32 (65.3)
16 (32.7)

1 (2.0)

0.03b

On-site rescue elapsed time, minutes 31.5 (14.6) 30.7 (15.1) 33.7 (13.0) 0.49

Transportation time from incident site to 
emergency room, minutes

40 (25.3) 40.8 (25.6) 37.8 (24.3) 0.08

Vital parameters
Initial Systolic Blood Pressure, mmHg
Final systolic blood pressure, mmHg
Initial respiratory rate
Final respiratory rate
Initial heart rate
Final heart rate
Initial axillary temperature
Final axillary temperature
Initial Oxygen Saturation
Final Oxygen Saturation

131.9 (27.5)
130.5 (22.6)

18.8 (3.5)
17.3 (3.1)

85.6 (17.1)
82.2 (15.0)

36 (0.6)
36 (0.4)
97 (2.9)
98 (2.1)

129.9 (27.2)
129 (22.6)
18.7 (3.5)
17.1 (2.6)

84.8 (16.0)
81.3 (14.0)

36 (0.6)
36.1 (0.4)
97.1 (2.8)
97.4 (8.5)

137.1 (27.6)
133.8 (21.5)

19.2 (3.3)
18.2 (4.2)

87.2 (19.6)
83.9 (17.7)
36.0 (0.5)
36.0 (0.3)
96.9 (3.0)
97.6 (3.1)

0.11
0.20
0.44

0.02b

0.38
0.35
0.87
0.11

0.60
0.83

Severity indices
MGAP
Initial Shock Index
Final Shock Index
Initial Revised Trauma Score
Final Revised Trauma Score

23.7 (3.4)
0.6 (0.1)
0.6 (0.1)
7.6 (0.5)
7.7 (0.4)

23.6 (3.5)
0.6 (0.1)
0.6 (0.1)
7.6 (0.5)
7.6 (0.5)

24.3 (3.2)
0.6 (0.1)
0.6 (0.1)
7.6 (0.4)
7.7 (0.4)

0.23
0.83
0.96
0.54
0.86

a p values indicate differences between patients with controlled and active bleeding on arrival at the emergency room based on the results of a 
McNemar test, Student’s t-test, χ2 test, or Fisher exact test.
b Statistically significant.
MGAP (Mechanism, Glasgow coma scale, Age, and arterial Pressure)
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TABLE 2: DIFFERENCES IN INTERVENTIONS IN PATIENTS WITH CONTROLLED AND ACTIVE BLEEDING ON 
ARRIVAL AT THE EMERGENCY ROOM (N=189)

Active bleeding 
before the ASIV 

nurses’ intervention 
n=189

Controlled bleeding 
on arrival at the 
emergency room 

n=140

Active bleeding 
on arrival at the 
emergency room 

n=49

pa

Rewarming measures, n (%)
Removing wet clothes
Drying the patient’s body
Isothermal blanket
Blankets
Increasing ambient temperature
Heating pads
Warmed intravenous fluid 

157 (83.1)
39 (20.6)
26 (13.8)

122 (64.6)
26 (13.8)

100 (52.9)
3 (1.6)

56 (29.6)

119 (85.0)
29 (20.7)
18 (12.9)

90 (64.3)
20 (14.3)
73 (52.1)

3 (2.1)
39 (27.9)

38 (77.6)
10 (20.4)

8 (16.3)
32 (65.3)

6 (12.2)
27 (55.1)

0 (0.0)
17 (34.7)

0.34
0.96
0.54
0.89
0.72
0.72
0.56
0.36

Immobilisation, n (%) 150 (79.4) 110 (78.6) 40 (81.6) 0.64

Elevation of the injured area, n (%) 18 (9.5) 13 (9.3) 5 (2.6) 10.2) 0.85

Oxygen therapy, n (%) 70 (37) 50 (35.7) 20 (40.8) 0.52

Volume of fluid therapy, n (%)
0 ml
1 to 500 ml
501 to 1000 ml
1001 to 1500 ml
1501to 2000 ml

29 (15.3)
106 (56.1)
39 (20.6)

13 (6.9)
2 (1.1)

24 (17.1)
79 (56.4)
27 (19.3)

9 (6.4)
1 (0.7) 

5 (10.2)
27 (55.1)
12 (24.5)

4 (8.2)
1 (2.0)

0.55

Physical measurements, n (%)
Direct pressure
Wound dressing
Cryotherapy

39 (20.6)
91 (48.1)
30 (15.9)

33 (23.6)
70 (50.0)
28 (20.0)

6 (12.2)
21 (42.9)

2 (4.1)

0.09
0.38

0.01b

a p values indicate differences between patients with controlled and active bleeding on arrival at the emergency room according to the results of a 
χ2 test, or Fisher exact test.
b Statistically significant.

bleeding tend to decrease after the nurses’ intervention, and 
the SpO2 values increase in both groups of patients.

Based on the interventions administered to all trauma 
patients, the differences between patients with controlled 
and active bleeding on arrival in the emergency room are 
shown in Table 2.

The data show a significant association between cryotherapy 
and external bleeding control. Cryotherapy was administered 
to 15.9% (n=30) of the patients. 93.3% (n=28) of them arrived 
at the emergency room with controlled bleeding (p=0.01). 
This trend was also reinforced by the multivariate analysis 
which included all the interventions implemented and found 
that only cryotherapy was associated with bleeding control 
(p=0.02) (Table 3). According to this model, cryotherapy alone 
is responsible for an explained percentage of variance of 73.9%.

TABLE 3: ODDS RATIO FOR BLEEDING CONTROL IN 
PATIENTS WITH TRAUMA BASED ON CRYOTHERAPY 
INTERVENTION (N=189)

OR 95% CI p

Cryotherapy 5.93 1.35-25.90 0.02

OR: Odds Ratio; CI: confidence interval; p: statistically significant.

DISCUSSION
Among the 189 cases included in this prospective study, one 
fifth was still experiencing severe bleeding when they got 
to the emergency room. The interventions that were most 
frequently administered were rewarming measures (83.0%) 
(especially the use of isothermal blanket and increasing 
ambient temperature) and immobilisation (80.0%). Oxygen 
therapy and elevation of the injured area were also applied, 
as was warm fluid therapy. None of these measures revealed 
statistically significant differences for the two groups of 
patients, i.e., with controlled versus non-controlled bleeding 
on arrival at the emergency room. Physical interventions 
were also applied, namely wound dressing (48.0%), direct 
pressure (21.0%) and cryotherapy (16.0%). This last measure 
proved to be the only therapy with statistical significance, 
both in univariate and multivariate analyses. Patients who 
underwent cryotherapy were almost six times more likely to 
arrive at the emergency room with bleeding under control. 
Even so, it was found that cryotherapy was administered 
to only 16% of victims. Its application may not always be 
affordable or easy to implement in trauma victims, which 
may explain its reduced use as a bleeding control measure. 
Cryotherapy is a safe, non-invasive procedure,19 although 
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supervision by healthcare professionals is required to avoid 
unnecessary skin damage.20

Age and gender were statistically similar between the two 
groups, and so were the values of systolic blood pressure, 
heart rate, MGAP and shock index. These results support 
the evidence found by other studies that point to the 
fact that vital signs are poor indicators of physiological 
compromise,21-23 even though traditional vital signs (systolic 
blood pressure, heart rate and respiratory rate) are commonly 
highly valued during the initial evaluation of traumatised 
patients.24,25 However, this study shows that there have been 
significant differences in respiratory rate, between patients 
with and without controlled bleeding, which may indicate an 
important relationship between hemodynamic compromise 
and the respiratory rate in patients whose bleeding has 
not yet been controlled. Understanding altered initial 
physiological outcomes may prove useful to predict outcome 
in trauma patients.26

The significant reduction in the number of patients with 
active external bleeding (74.1%, n=140; p<0.001) seems to 
demonstrate that the management of bleeding as a whole is 
more consistent than the sum of all available interventions. 
This is because the inability to demonstrate the effectiveness 
of each intervention contrasts with the overall capacity of 
all interventions to reduce the number of bleeding patients. 
It is the set of interventions that seems to improve this 
clinical condition and not the implementation of an isolated 
measure.27 This research has shown that cryotherapy has 
contributed significantly to the control of bleeding and its 
use is associated with a decrease in the number of patients 
with active external bleeding. Despite the results observed 
with the application of cryotherapy to trauma patients, it is 
not possible to find evidence that prove its clinical efficacy.28 
This study obtained important results regarding to this 
measure, but more methodologically robust studies, such 
as clinical trials are needed to assess the risks, benefits and 
feasibility of cryotherapy as an intervention used by nurses 
in the pre-hospital setting to control bleeding. Although 
cryotherapy is the only statistically significant one, we should 
point out that direct pressure, although not significant, 
seems to be a simple, easy, immediate intervention with good 
results in controlling external bleeding.

It is important to recognise that not all the haemostatic 
options used for this purpose are available in ASIV in 
Portugal. This is the case, for instance, of haemostatic 
dressings, haemostatic agents, or anti-haemorrhagic 
pharmacological options like tranexamic acid, an important 
and recommended pharmacological option to control 
bleeding.14, 29 Several studies have demonstrated the 
effectiveness of haemostatic dressings,30-32 and haemostatic 
agents,33, 34 in controlling bleeding. Other studies have 
also shown that direct compression itself increases its 
effectiveness when associated with topical haemostatic 
agents.4 The use of tourniquets is also indicated in the 

control of uncontrolled external limb bleeding.28 This 
measure is available in ASIV ambulances in Portugal, but this 
intervention wasn’t used by nurses in any situation in our 
research (data not shown), even though almost half of the 
patients with active bleeding on arrival at the emergency 
room had experienced lower limb trauma injuries and one 
fourth of the patients experienced the same sort of trauma 
in the upper limbs. There have been concerns that the 
effectiveness of the tourniquet obtained in military settings 
may not be directly extrapolated to civilian patients due 
to differences in the pattern and severity of the injuries.35 
The existing civilian experience with tourniquet use has 
not been systematically assessed,36,37 so it is important to 
understand whether the rescue teams have adequate training 
and experience in the application of turnstiles, and if this 
limitation may explain the difficulty in implementing this 
technique.

Rescue time management remains a critical variable that 
should be considered during prehospital assistance.14,38 
Surgical intervention is the necessary and definitive 
treatment for patients with uncontrolled bleeding trauma 
but is only available in trauma centers.39 Therefore, 
prehospital care should consider not only the administration 
of the necessary interventions, but also the management of 
the assistance time itself.14,28 Many factors affect prehospital 
transport time, like the distance from a trauma centre and 
specific patient-related factors.39 We believe that the timely 
management of interventions can increase the patients’ 
probability of survival, however, this research was unable 
to find results to assess this phenomenon. On the other 
hand, it was observed that patients with uncontrolled 
external bleeding on arrival at the emergency room have an 
average rescue time at the incident site of approximately 33.7 
minutes, three minutes more than patients with controlled 
bleeding. Other studies have shown a mean response time of 
less than 20 min.39,40 They also proved that every additional 
minute in prehospital scene time independently correlates 
with a 1% increase in mortality.39

Trauma models are currently used by different countries to 
provide pre-hospital professionals with decision support 
during field triage. These models seek to outline the best 
methodology to be used to improve clinical decisions.41 

In addition, a multidisciplinary approach with clinical 
guidelines can ensure a uniform standard of care and thus 
improve outcomes for the patient with severe bleeding 
trauma.14 Therefore, we believe that a model of trauma care 
adjusted to the pre-hospital reality can support providers not 
only in triage decisions, but also in clinical decision making 
to improve patient outcomes, particularly in bleeding 
control.
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LIMITATIONS
Our study has some limitations. First, the number of events 
with confirmed active external bleeding was relatively low, 
despite the inclusion of a high number of trauma patients 
(608), which did not allow for more consistent conclusions. 
This lack of homogeneity may have affected the power of the 
statistical tests. Second, the impossibility to assess all the 
means usually used for active external bleeding control in 
trauma victims, since the ASIV in Portugal are not equipped 
with all the anti-haemorrhagic devices that are available 
in other contexts and countries. Finally, the conclusions of 
this investigation should be interpreted considering the 
outcomes found at emergency room arrival. More solid 
conclusions could be achieved using intra-hospital results.

IMPLICATIONS FOR EMERGENCY 
NURSING
The management of external bleeding is a priority in 
prehospital care for trauma patients. This study suggests 
that nurses should consider the following options in their 
clinical practice: (1) higher respiratory rate values seem to be 
an important predictor of hemodynamic instability resulting 
from uncontrolled active external bleeding; (2) cryotherapy 
has been proven to be successful in controlling external 
bleeding; (3) overall success may be explained with the 
concerted implementation of several types of interventions, 
and not with the isolated administration of specific 
interventions; (4) Haemostatic options should become part 
of the ASIV’s protocols in the future. The approach to trauma 
patients remains controversial, so the rescue of each patient 
should depend on the articulation between the assessment of 
available evidence and the type of treatment available in each 
rescue ambulance.

CONCLUSION
This study shows that a significant number of patients 
continue to arrive at the emergency room with active 
external bleeding. More complicated haemorrhages require 
more effective interventions, so providing ambulances 
with more differentiated pharmacological and non-
pharmacological options is a priority. Cryotherapy has 
been associated with high control of external bleeding, so 
evaluating its effectiveness in new investigations is also a 
priority.
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