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ABSTRACT
Introduction Trauma causes 40% of child deaths in 
high- income countries, with haemorrhage being a leading 
contributor to death in this population. There is a growing 
recognition that fibrinogen and platelets play a major 
role in trauma- induced coagulopathy (TIC) but the exact 
physiological mechanisms are poorly understood.
Methods and analysis This is a prospective multicentre, 
open- label, randomised, two- arm parallel feasibility study 
conducted in the emergency departments, intensive care 
units and operating theatres of participating hospitals. 
Severely injured children, aged between 3 months and 18 
years, presenting with traumatic haemorrhage requiring 
transfusion of blood products will be screened for 
inclusion.
Sixty- eight patients will be recruited and will be allocated 
to fibrinogen replacement using fibrinogen concentrate 
(FC) or cryoprecipitate in a 1:1 ratio. Fibrinogen 
replacement will be administered to patients with a 
FIBTEM A5 of ≤10. All other aspects of the currently used 
rotational thromboelastometry- guided treatment algorithm 
and damage- control approach to trauma remain the same 
in both groups.
The primary outcome is time to administration of 
fibrinogen replacement from time of identification of 
hypofibrinogenaemia. Clinical secondary outcomes and 
feasibility outcomes will also be analysed.
Ethics and dissemination This study has received 
ethical clearance from the Children’s Health Queensland 
Human Research Ethics Committee (HREC/17/QRCH/78). 
Equipment and consumables for sample testing have been 
provided to the study by Haemoview Diagnostics, Werfen 
Australia and Haemonetics Australia. FC has been provided 
by CSL Behring, Australia. The funding bodies and industry 
partners have had no input into the design of the study, 
and will not be involved in the preparation or submission of 
the manuscript for publication.
The use of viscoelastic haemostatic assays and early 
fibrinogen replacement has the potential to improve 
outcomes in paediatric trauma through earlier recognition 
of TIC. This in turn may reduce transfusion volumes and 
downstream complications and reduce the reliance on 
donor blood products such as cryoprecipitate.
The use of FC has implications for regional and remote 
centres who would not routinely have access to 
cryoprecipitate but could store FC easily. Access to early 
fibrinogen replacement in these centres could make a 

significant impact and assist in closing the gap in trauma 
care available to residents of these communities.
Outcomes of this study will be submitted for publication in 
peer- reviewed journals and submitted for presentation at 
national and international scientific fora.
Trial registration number NCT03508141.

INTRODUCTION
Trauma remains a leading cause of death in 
children in high- income countries, with major 
haemorrhage significantly contributing to 
the mortality rate.1 In addition to the primary 
insult causing haemorrhage, trauma- induced 
coagulopathy (TIC) is recognised as playing 
a significant role in the mortality of patients 
with trauma, with growing evidence for the 
phenomenon in the paediatric population.2

The contribution of hypothermia, haemo-
dilution and acidosis to traumatic coagu-
lopathy have long been recognised. More 
recently, it has been noted that coagulopathy 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ This is the first study to compare the use of cryo-
precipitate and fibrinogen in the paediatric trauma 
population.

 ⇒ Addresses an important aspect of trauma man-
agement that has the potential to improve out-
comes through earlier recognition and correction of 
coagulopathy.

 ⇒ We investigate the use of fibrinogen concentrate 
which has the potential to benefit patients being 
cared for in regional and remote centres that do not 
have ready access to frozen blood products.

 ⇒ The proposed trial will lack power to find a statisti-
cally significant difference in the hospital mortality 
or blood product usage between groups, data from 
this study will inform future studies focused on 
these outcomes.

 ⇒ While the study is not statistically powered to de-
tect difference in functional outcomes, feasibility 
of completing these assessments will guide future 
research with patient centred outcomes.
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is present in severely injured patients in the absence of 
hypothermia and acidosis and prior to large volume resus-
citation.3–5 Evidence for other mechanisms is emerging; 
most are part of a cascade of effects arising from endothe-
lial disruption due to direct tissue injury, hypoperfusion 
and the effects of catecholamine surge.6 There is evidence 
that fibrinogen deficiency plays a significant role in TIC, 
particularly in children.7 Observational studies from the 
paediatric cardiac literature8 9 have also found that hypo-
fibrinogenaemia correlates with bleeding risk.

Currently in Australia, cryoprecipitate is considered 
standard practice for fibrinogen replacement as part 
of a major haemorrhage protocol (MHP). Fibrinogen 
concentrate (FC) has many potential advantages over 
cryoprecipitate for fibrinogen replacement in the paedi-
atric trauma context, particularly with regard to ease of 
access and administration facilitating more rapid therapy 
along with consistent FCs in the dose delivered. Despite 
its potential practical advantages including ease of 
storage and consistent dose calculations, there are some 
significant disadvantages to FC use when compared with 
cryoprecipitate. Most notably, FC does not deliver other 
haemostatic factors which are contained in cryoprecipi-
tate including factor VIII,factor XIII, von Willebrand’s 
factor and fibronectin. The role and potential benefits 
of these additional factors remains unclear in paediatric 
traumatic haemorrhage.

Retrospective data in children have demonstrated 
higher levels of fibrinolysis in children when compared 
with adult patients.10 11 The pathophysiological basis for 
this difference remains unclear but may contribute to 
differences in patterns of haemorrhage and high rates 
of hypofibrinogenaemia at presentation in children with 
traumatic injuries.

Early replacement of fibrinogen in paediatric massive 
transfusion (>40 mL/kg) using cryoprecipitate within 
4 hours of ED presentation has been reported to signifi-
cantly reduce 24- hour mortality in a propensity weighted 
retrospective cohort study (adjusted difference −6.9%; 
95% CI −10.6% to −3.2%).12 This effect is reported to 
extend to 7 days for children who receive >100 mL/kg 
of red blood cells (adjusted difference −7.7%; 95% CI 
−15.0% to −0.5%) and children with penetrating injuries 
(adjusted difference −9.2%; 95% CI −15.4% to −3.0%).12

The time taken to deliver fibrinogen replacement has 
been studied in the adult population, with a median time 
to delivery of 60 min for cryoprecipitate, with a signifi-
cantly shorter time to delivery seen for FC (29 min).13 
There are no published studies comparing FC and cryo-
precipitate in the paediatric trauma population. Given the 
differences in mechanisms and patterns of injury, lower 
frequency of major traumatic haemorrhage in children, 
lower mortality, high rates of long- term morbidity, phys-
iological differences, lower incidence of chronic comor-
bidities, lower prevalence of anticoagulant therapy and 
system- based differences in the management of paedi-
atric trauma it is likely that adult data cannot be directly 
generalised to children.

In this protocol, we present a feasibility study for the 
early replacement of fibrinogen in paediatric traumatic 
haemorrhage to be conducted across a range of hospitals 
in Australia, including both major trauma centres and 
regional centres. The primary outcome of this study is 
time to fibrinogen replacement comparing cryoprecip-
itate and FC. In addition, we include outcomes which 
focus on the feasibility of the study design, participant 
recruitment and functional outcome data collection. 
Data from this feasibility study will be used to inform 
design of future large- scale clinical trials focused on 
patient- centred functional outcomes along and blood 
product usage.

OBJECTIVES
This study aims to:
1. Investigate the feasibility of early fibrinogen replace-

ment in traumatic haemorrhage using either FC or 
cryoprecipitate in children.

2. Compare time to administration of fibrinogen replace-
ment between FC and cryoprecipitate.

3. Investigate the effects of fibrinogen replacement (us-
ing either FC or cryoprecipitate) on fibrinogen levels 
during traumatic haemorrhage.

METHODS
Study design and settings
This is a prospective multicentre, open- label, randomised, 
two- arm parallel study conducted in the emergency 
departments (EDs), intensive care units (ICUs) and oper-
ating theatres of participating hospitals. Hospitals partic-
ipating include tertiary paediatric trauma centres, mixed 
tertiary trauma centres and regional EDs who care for 
children with major trauma. Hospitals with access to rota-
tional thromboelastometry (ROTEM) testing for patients 
with trauma and have an MHP which includes ROTEM 
guided product replacement are eligible to participate.

Participants
Severely injured children, aged between 3 months and 18 
years, presenting with traumatic haemorrhage requiring 
transfusion of blood products will be screened for inclu-
sion. Inclusion and exclusion criteria are presented in 
table 1.

Randomisation can occur prior to receiving results 
of ROTEM testing. This pragmatic design has been 
adopted based on clinician feedback and aims to ensure 
that all potentially eligible patients are included in the 
study and based on prior experience that if randomisa-
tion is delayed, a higher proportion of patients are not 
enrolled. Due to this pragmatic design, some patients will 
be enrolled and randomised to the study but not require 
the study intervention. Details of how this will be accom-
modated in the analysis are contained in the ‘sample size 
and statistical analysis’ section.
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Randomisation
Randomisation can be completed in the ED, ICU and OT 
of the participating hospitals. The patient will be screened 
using the inclusion/exclusion criteria. Once confirmed 
that the patient is eligible, they will be randomised using 
a password- protected, computer- based randomisation 
programme. The randomisation schedule will allocate 
patients in a 1:1 ratio with variable block sizes, stratified 
by site.

Study procedures and timeline
Following randomisation patients will be allocated to 
either fibrinogen replacement using FC or cryoprecip-
itate. All other aspects of the currently utilised major 
haemorrhage management at the local site remain 
unchanged for both groups.

A sample for ROTEM testing will be collected and tested 
during the initial resuscitation on all children enrolled 
in the study. Fibrinogen replacement will be provided 
if a FIBTEM A5 result of less than 10 mm is returned 
(figure 1, table 2). ROTEM testing will be repeated 10 min 
after each episode of coagulation factor replacement, for 
each 40 mL/kg of red blood cells transfused or if there 
is a clinical concern prompting repeat testing (figure 1).

Children enrolled in the study will have repeat ROTEM 
testing on admission to the ICU, and then daily for 7 days 
or until ICU discharge, whichever is earlier (figure 2). 
Participants will be followed up at 30 days for survival and 
current location (in hospital, home, rehabilitation, long- 
term care) and at 90 days for functional outcome assess-
ment using the Paediatric Extended Glasgow Outcomes 
Score.

Treatment arms
Intervention arm
Fibrinogen replacement using FC as per ROTEM- guided 
treatment algorithm (FIBTEM A5 ≤10 mm), as per the 
dosing schedule (table 2).

Comparator arm
Fibrinogen replacement using cryoprecipitate as 
per ROTEM- guided treatment algorithm (FIBTEM 
A5 ≤10 mm) (table 2).

Study outcomes
Primary clinical outcome
Time to administration of first fibrinogen replacement 
from time of identification of hypofibrinogenaemia.

Secondary clinical outcomes
 ► Blood product and coagulation factor usage at 6, 24 

and 48 hours.

Table 1 Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

1. Patient affected by trauma
2. Age between 3 months and 18 years at the time of 

randomisation
3. Judged to have significant haemorrhage and predicted to 

require significant transfusion by the treating clinician
OR activation of local MHP
OR transfusion of red blood cells in the pre- hospital setting or 
within 6 hours of arrival at the trauma centre.

1. Injury judged incompatible with survival
2. Randomisation unable to occur within 6 hours of hospital 

admission
3. Pregnancy
4. Known personal or parental objection to blood products
5. Known coagulation disorder (ie, haemophilia, von 

Willebrand disease)
6. Previous fibrinogen replacement this admission
7. Pre- trauma centre fibrinogen replacement
8. Participation in competing study

MHP, major haemorrhage protocol.

Figure 1 Study eligibility, flow chart and dosing schedule. 
MHP, major haemorrhage protocol; ROTEM, rotational 
thromboelastometry.
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 ► Duration of bleeding episode or time until surgical 
control and with no further requirement of blood or 
coagulation factors.

 ► Duration of intensive care unit (ICU) and hospital 
length of stay (LOS).

 ► Duration of mechanical ventilation.
 ► Time to administration of fibrinogen replacement 

from time of arrival to trauma centre.
 ► Effects of fibrinogen replacement on fibrinogen 

levels during traumatic haemorrhage as measured by 
FC and FIBTEM analysis.

 ► Adverse events (AEs)—transfusion- associated circula-
tory overload/transfusion- related acute lung injury/
multiorgan failure.

 ► Thromboembolic complications.
 ► All- cause mortality at 24 hours, 30 and 90 days.
 ► Functional outcomes at 90 days.

Feasibility outcomes
 ► Time to randomisation
 ► Proportion of patients with blood sampling at all 

prespecified time points.
 ► Number of missed patients (eligible but not enrolled).
 ► Randomisation errors.
 ► Protocol violations.
 ► Follow- up rates with functional outcome assessment.

Data collection
Data will be collected using an assigned study number 
on paper case report forms by a trained research assis-
tant. Where real time clinical data is required, a form will 
be provided to the bedside nurse for completion after 
training by the study team. Completed case report forms 
will be stored in a locked filing cabinet in the research 
office, accessible only to study personnel. A separate log 
of study numbers and patient identifiers will be kept 
in a separate locked draw in the research office, acces-
sible only to study personnel. No identifying data will be 
entered into the database.

Study data will be entered into a web application specif-
ically designed for the Fibrinogen Early In Severe paedi-
atric Trauma studY (FEISTY) study by Research Path, it 
will have restricted access via authenticated login using an 
email address and password combination. Server hosting 
infrastructure for the web application maintains security 
requirements in accordance with international standards.

All sites will undergo regular on site and external moni-
toring to review compliance with the study protocol and 
ensure data accuracy and integrity.

As required by the Queensland State Archivist, all study 
information and documentation will be securely stored 
for a period of 15 years after the date of the child’s eigh-
teenth birthday. As this trial will recruit participants down 
to birth age, all records will be securely stored for a total 
of 33 years before being securely destroyed.

Blood sampling volumes
Guidelines for the blood sampling in children for clin-
ical research recommend a maximum of 3 mL/kg over 
a 24- hour period or 10% of total blood volume over a 
period of 8 weeks.14

Blood sampling is required for this study to allow for 
VHA analysis. All other bloods collected while on this 
study would form part of routine trauma care and are not 
considered to place an additional sampling burden to the 
participants in the study.

ROTEM testing is performed using one of two different 
analysers dependent on the sample volume collected. 

Table 2 Dosing schedule for cryoprecipitate and fibrinogen 
concentrate based on FIBTEM A5

Fibtem A5
Cryoprecipitate
dosing*

Fibrinogen 
Concentrate dose†

0 mm 6 mL/kg 60 mg/kg

1–4 mm 5 mL/kg 50 mg/kg

5–6 mm 4 mL/kg 40 mg/kg

7–8 mm 3 mL/kg 30 mg/kg

9–10 mm 2 mL/kg 20 mg/kg

*Maximum dose=20 units (10 units apheresis).
†Maximum dose=6 g.

Figure 2 Study timeline and intervention schedule. FC, fibrinogen concentrate; ICU, intensive care unit.
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The minimum sample volume for the ROTEM delta is 
1 mL and for ROTEM sigma is 3.8 mL. As such, where 
possible, the ROTEM delta will be used for all patients 
aged 4 years or less or where only small volume samples 
have been obtained.

The total blood volume collected over the first 24 
hours of this study will be dependent on the severity of 
bleeding and product replacement. A maximum of 10 
ROTEM tests will be performed in the first 24 hours for 
the purposes of this study, assuming the maximal sample 
volume of 3.8 mL for an adult size citrate tube this is 38 
mL of blood. This equates to 3 mL/kg for a 12.5 kg child, 
correlating with a child of approximately 2 years of age. 
Given that adult size tubes are uncommon in this patient 
cohort it is more likely a paediatric tube would be used 
with a volume of 1 mL, thus a total of 10 mL over 24 
hours, or 3 mL/kg of a 3.5 kg child (newborn).

After the first 24 hours, blood sampling for the purposes 
of the study are once daily for 7 days, thus falling well 
below the maximum of 10% of total blood volume over 
8 weeks. All blood collection procedures will minimise 
discomfort for the child as much as practically possible.

Sample size
Data from the FEISTY adult trial has reported that the 
median time to administration for Cryoprecipitate is 
60 min and for FC 29 min.13 While the time to administra-
tion in children may by slightly longer due to difficulty in 
IV insertion compared with adults, the difference between 
the two groups is expected to be similar. Assuming the 
use of survival analysis (log- rank test) for analysis of the 
primary outcome, a type I error of 0.05, power of 80%, 
equal sample sizes in the two study groups and an upper 
limit of 200 min for administration of either Cryoprecipi-
tate or FC, 34 participants are required in each group (68 
participants required in total). As previously described, 
some participants will be enrolled and randomised in the 
study and not require treatment with the study interven-
tion. Thus, recruitment will continue until there are a 
minimum of 34 patients in each group who are eligible 
to receive the randomised study intervention as per the 
study flow chart (figure 1).

The proposed study and will lack power to find a statis-
tically significant difference in the hospital mortality 
between control (cryoprecipitate) and intervention (FC) 
groups.

Statistical analysis plan
All analyses relating to the primary outcome and secondary 
outcomes will be performed on the modified intention- 
to- treat cohort comprising all patients who are consented, 
randomised and require treatment. Statistical analysis will 
be performed by a statistician blinded to the interven-
tion allocation, prior to breaking of randomisation code. 
Descriptive statistics will be calculated for baseline char-
acteristics, intervention characteristics and outcomes; 
mean (SD), median (IQR), number (percentage) will be 
presented dependent on variable type and distribution. 

No statistical comparisons will be undertaken to compare 
the baseline characteristics between the two study groups. 
The primary outcome (time to fibrinogen supplementa-
tion) will be compared between the FC and cryoprecipi-
tate arms using Cox regression, including site as a random 
effect. The HR, 95% CI and p value will be reported. The 
primary outcome will also be reported for a per- protocol 
cohort, defined as those patients who are eligible as per 
the criteria above, consented, randomised and received 
their allocated treatment; only the HR and 95% CI will 
be reported. Additional time to event outcome measures 
will be analysed in the same way, without the reporting of 
a p value. Binary outcome measures will be analysed using 
logistic regression (allowing for site as a random effect) 
with OR and corresponding 95% CI reported; multino-
mial logistic regression will be implemented in a similar 
method for secondary outcome measures with more than 
two categories.

The differential trajectory of fibrinogen levels over 
time according to intervention will be assessed with 
fibrinogen measurements at predefined time points for 
each patient. First, exploratory analyses will be conducted 
using a ‘summary measures’ approach, comparing 
maximum and minimum fibrinogen levels within indi-
vidual patients during the acute resuscitation phase and 
also the maximum fibrinogen in the post- resuscitation 
phase. Subsequently, bivariable and adjusted multivari-
able linear regression analyses will be used to assess the 
differential effects on circulating fibrinogen levels of 
treatment allocation using a generalised estimating equa-
tion approach with robust error estimates to account for 
the within- subject correlation of fibrinogen levels over 
time.

Analyses will be undertaken using Stata (StataCorp) 
with a significance level of 0.05. No adjustment for 
multiple comparisons will be made.

Data accuracy and integrity
All sites will undergo regular on site and remote moni-
toring. Monitoring will occur to define the study specific 
requirements and the agreed on commitments of the 
clinical study team involved in FEISTY Junior clinical trial 
operations. Monitoring visits will audit protocol adher-
ence along with accuracy, completeness and the timeli-
ness of data that is submitted to the study database and 
ensuring rights and safety of patients are protected and 
safety reporting is made to relevant authorities. Eligibility 
criteria will be audited for all enrolled patients and 10% of 
patients who are listed as excluded by the local site team. 
Source data verification will be undertaken for 100% of 
patients for the primary outcome, and a minimum of 
10% of patients for secondary and feasibility outcome 
measures. Where data integrity issues are detected at a 
site, a full audit and source data verification will be under-
taken for all patients at that site.

Patient and public involvement
Parents of children who have suffered from major trau-
matic injuries were consulted during the design of the 
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project to determine the acceptability of the opt- out 
consent model. In addition, feedback on the accept-
ability of blood sampling and deidentified data collec-
tion were sought. All parents/guardians are given the 
opportunity to receive an email detailing the outcomes 
of the study at its conclusion during the opt- out consent 
discussion.

ETHICAL CONSIDERATIONS
One of the primary challenges in performing research 
in an emergency setting is the inability to obtain true 
informed consent. Frequently, parents and guardians are 
not initially available when their child is brought into the 
ED. Furthermore, when parents or guardians are present, 
they are too distressed by the situation to comprehend 
study procedures and there is not enough time to obtain 
informed consent.

This study is presented with exactly these challenges:
 ► Traumatic injury can represent a life- threatening 

emergency for which treatment is time critical.
 ► There is often insufficient time to obtain informed 

consent within an appropriate time frame.
 ► In the management of trauma patients staff prior-

ities are assessment and management of airway, 
breathing, circulation with establishment of intrave-
nous access and preparation of required equipment 
and medications.

 ► Parents may not be present (eg, parents arriving sepa-
rately to ambulance).

 ► Even when parents and guardians are present, seeing 
their critically unwell child is very distressing and trig-
gers considerable emotional distress, preventing the 
opportunity to present a research study in a calm, 
systematic manner.

Where possible, prospective informed consent will be 
obtained from the parent or guardian (online supple-
mental material 1). When prospective consent is not 
possible or practical, in keeping with the principles stated 
above, patients will be enrolled in the study using an 
opt- out approach. At an appropriate time after the stabi-
lisation and resuscitation of the child, the parents will 
be approached by a member of the research team and 
presented with information regarding the study. They will 
have an opportunity to read the information sheet and 
any questions they have will be answered. At this time the 
parent/guardian will be provided with an opt- out form 
should they not wish for their child to continue in the 
study (online supplemental material 2).

Data collection for children whose parents or guard-
ians choose not to continue in the study will be with-
drawn from the study at that point, no further data will be 
collected, and treatment will return to standard practice 
at the local hospital.

This study has received ethical clearance from the 
Children’s Health Queensland Human Research Ethics 
Committee (HREC/17/QRCH/78).

SAFETY CONSIDERATIONS
For the purposes of this study, the investigator is respon-
sible for recording all AEs, regardless of their relationship 
to study drug, with the following exceptions:

 ► Conditions that are present at screening and do not 
deteriorate will not be considered AEs.

 ► Abnormal laboratory values will not be considered 
AEs unless deemed clinically significant by the investi-
gator and documented as such.

The severity, expectedness and relationship of an AE 
will be assessed as per Common Terminology Criteria for 
Adverse Events V.4.0.15 AEs will be recorded for the dura-
tion of the acute admission to the trauma centre. Once 
the patient is discharged from acute care (ie, either home 
or rehabilitation) AE monitoring will cease. AEs will be 
documented from physical examination findings, clini-
cally significant lab results or other documents that are 
relevant to patient safety. For patients randomised to the 
FC arm who experience AEs, these will be reported to 
HREC and CSL Behring as part of the contractual agree-
ment between the FEISTY Junior study and CSL Behring.

Any serious AE (SAE) occurring in a study partici-
pant will be reported to the HREC within 24–72 hours 
of occurrence, in accordance with the safety reporting 
policy of the HREC. All suspected unexpected serious 
adverse reactions occurring in a study participant will be 
reported to the experimental drugs section, drug safety 
and evaluation branch of the TGA.

It is expected that all sites participating in the study 
will adhere to the highest standards of trauma care and 
prevention of deep vein thrombosis (DVT) or pulmonary 
embolism. This includes standard clinical surveillance 
of all major patients with trauma for venous thrombo-
embolism. When there is clinical suspicion of DVT or 
PE, participating sites will further investigate patients to 
confirm diagnosis. Thrombotic events will be monitored 
for up to hospital discharge and reported separately in 
the eCRF. If the patient has received FC, then this will be 
reported to CSL.

STUDY OVERSIGHT
The trial will be overseen by a trial steering committee 
(TSC), the membership of which will include: the chief 
investigators and at least two other investigators. The role 
of the TSC will be to monitor and supervise progress of 
the trial and review at regular intervals relevant informa-
tion from other sources.

A data monitoring and safety board (DMSB) will be 
established prior to the commencement of the trial 
consisting of a statistician and two independent clini-
cians. The members of the DMSB will be appointed once 
the study has authorisation to commence. Prior to the 
commencement of the study the DSMB terms of refer-
ence and standard operating procedure will be developed 
and include an independent review of all SAEs. Blinded 
safety data will be reviewed by the DMSB after 20, 40 and 
60 patients have been enrolled in the study. There will be 
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an independent review of all deaths enrolled into the trial 
by the DMSB. All data will be deidentified.

The trial will be coordinated at each site by an on- site 
study management team consisting of, at a minimum, 
the site PI and a site study coordinator/research assistant 
(‘research assistant’). The site PI will be responsible for 
local oversight of the study including: monitoring safety; 
ensuring that the study is conducted according to the 
protocol and ensuring data integrity. The site PI will review 
the data for safety concerns and data trends at regular 
intervals, and will promptly report to the HREC and the 
central coordinating team any significant protocol devia-
tion or any other significant event or problem that arises 
during the conduct of the study

DISSEMINATION
Outcomes of this study will be submitted for publication 
in peer reviewed journals as well as submitted for presen-
tation at national and international scientific fora. At 
the conclusion of the trial, deidentified datasets will be 
available from the corresponding author on reasonable 
request subject to local ethical and regulatory require-
ments. An analysis plan with full statistical code will be 
develop and published in an open access forum prior to 
database locking. Deidentified patient level data will be 
provided on reasonable request, provided they comply 
with legislative and ethical requirements.

SIGNIFICANCE
The use of viscoelastic haemostatic assays (VHA) and 
early fibrinogen replacement has the potential to improve 
outcomes in paediatric trauma through earlier recogni-
tion of TIC. This in turn may reduce transfusion volumes 
and downstream complications and reducing the reliance 
on donor blood products such as cryoprecipitate.

The use of FC has implications for regional and remote 
centres who would not routinely have access to cryoprecip-
itate but could store FC easily. Access to early fibrinogen 
replacement in these centres could make a significant 
impact and assist in closing the gap in trauma care avail-
able to residents of regional and remote communities.

This is the first study to compare FC to cryoprecipitate 
in this population, important clinical data regarding time 
to replacement and the trajectory of fibrinogen levels 
in this population will better inform clinical practice. In 
addition, this feasibility data will inform the design of a 
larger clinical trial focused on patient- centred functional 
outcomes and blood product utilisation.

CURRENT STATUS OF TRIAL
This study commenced recruitment in July 2018. The 
current version of the study protocol is version 2.2, dated 
21 July 2020. Recruitment to the required sample size is 
expected to be completed by December 2022.
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Clinical Research Consent 

   
 

 

 

                  Parent/Guardian Information and Consent Form 

Fibrinogen Concentrate vs. Cryoprecipitate in 

 Traumatic Haemorrhage in Children:  

A Pilot Randomised Controlled Trial  
 

Coordinating Principal Investigators 

Name Position Contact 

<insert local PI> <insert local PI>  

 

You are being asked to consider consenting for your child to participate in the Fibrinogen 

Concentrate vs. Cryoprecipitate in Traumatic Haemorrhage in Children: A Pilot Randomised 

Controlled Trial. It’s ok to say no if you do not want to be a part of this study.  If you choose 

not to participate it will not affect your child’s care during this hospital stay and your child 

will be provided the usual treatments and care offered by this hospital. 

 

Your child has been admitted to this hospital with injuries resulting in severe bleeding. The 

purpose of this study is to determine if replacement of a clotting factor (called fibrinogen) 

early in the treatment of bleeding helps to stop the bleeding sooner and helps to improve 

outcomes.  

 

Why are we doing this study? 

Severe bleeding after an injury can be difficult to control, this is because the clotting factors 

in the blood get used up and need to be replaced using stored blood products in the 

hospital.  

 

There are two different ways to replace one of the most important clotting factors (known 

as fibrinogen). The first is from a frozen blood product called cryoprecipitate, this is stored 

in the freezer of the blood blank and takes time to thaw, be sent to the emergency 

department or intensive care unit and then be given to a patient. The second is from a 

concentrated product called fibrinogen concentrate which can be stored on the shelf in the 

emergency department of intensive care unit and given very quickly when needed. 

 

This study is looking at whether fibrinogen concentrate is actually quicker to give and if this 

quicker replacement of blood clotting factors stops the bleeding sooner. 

 

 

How are we doing this study? 

Your child will be randomly assigned to receive either Fibrinogen Concentrate or 

Cryoprecipitate. They will have a 50% chance (like flipping a coin) of receiving one or the 
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other. Patients will remain in their allocated groups and will continue to receive either 

Fibrinogen Concentrate or cryoprecipitate, if required, for the duration of their hospital 

stay. 

 

Blood samples will be collected as part of your child’s usual care, wherever possible these 

blood samples will be taken from an intravenous or arterial line already in place to ensure 

that there is no discomfort to your child. The amount of blood that is required per day will 

be adjusted according to the previous clotting results, blood clotting factors given and 

whether the patient is showing clinical signs of ongoing bleeding. There is an additional 

blood test required which is equal to between 1 and 4ml of blood. This amount of blood 

required will not cause any risk to your child.  

 

Basic information (e.g. age, gender) and information about your child’s health status will 

be collected from their hospital record for duration of the study (7 days). This will include 

their medical history, the amount of bleeding, blood results and other information 

recorded in the medical chart by the doctors and nurses looking after your child. 

 

Following discharge from hospital we will contact you by telephone at 30 and 90 days after 

being entered into the study. A standard set of questions about your child’s health and 

normal activities will be asked, which will take about 10 minutes.   

 

/* Storage of samples is optional for sites, delete if not appropriate for this site */ 

Use and storage of leftover blood samples for future research 

[Specify name of facility] will store left over blood from the samples which will be frozen 

and analysed at a later date for coagulation function.  We ask that you consider giving your 

permission for storage of a sample of your blood at [specify name of facility] for possible 

use in future research.  Not all potentially beneficial future research can be known at any 

one time, as the need for future research is determined by ongoing developments in 

trauma research. 

 

/* Storage of samples is optional for sites, delete if not appropriate for this site */ 

What will happen your child’s blood samples? 

The frozen samples will be kept in a locked area in a -80 degrees freezer for a maximum of 

5 years. After this time they will be destroyed.  The sample may be sent outside of Australia 

for further analysis.  Any sample sent outside of Australia will be labelled with a unique 

identifier code and date of collection.  De-identified data collected may be sent with the 

sample. 

 

/* Storage of samples is optional for sites, delete if not appropriate for this site */ 

How will you know if your child’s samples are being used in the future? 

If you agree to your child’s blood samples being stored for future research, they may be 

used for research projects in the future with approval of a Human Research Ethics 

Committee.  The Human Research Ethics Committee will determine whether or not your 

consent should be obtained at that time for a particular research project.  However, 

notifying you and obtaining your consent for specific research may not be possible if the 

stored sample is not linked to your identifying information.  It may not be possible to 

provide you with feedback about the findings of potential future research. 
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/* Storage of samples is optional for sites, delete if not appropriate for this site */ 

Will the blood sample be identifiable as my child’s after it is stored? 

The stored blood sample will not be identifiable as your child’s. It will be labelled with a 

unique study number to maintain your confidentiality. 

 

/* Storage of samples is optional for sites, delete if not appropriate for this site */ 

Who will have access to my child’s blood sample once it has been stored? 

The Coordinating Principal Investigator and Principle Investigators are charged with 

ensuring appropriate standards are met regarding the access, storage and management of 

blood samples.  Researchers involved in research approved by a Human Research Ethics 

Committee may also have access to your sample. 

 

Consent 

This study has been approved by the Children’s Health Queensland Human Research Ethics 

Committee. We are approaching you to ask for your permission to enter your child in this 

study prior treating them with further blood products to control the bleeding. This is 

entirely voluntary and is your decision; it is ok to say no.  Your decision either way will not 

affect the level of care, which your child will receive. 

 

Are there any risks or discomforts? 

We do not believe there to be any risks or discomforts to taking part in this study. If the 

blood tests cannot be obtained from an existing intravenous or arterial line, there may be 

pain, bruising, swelling, redness, tenderness, or infection at the site of the blood draw.  This 

will be avoided wherever possible and blood collections with performed with other blood 

tests required for the routine hospital care to minimise any discomfort to your child. 

 

The replacement clotting factors can have unknown side effects but as the patient will be 

being assessed daily all known and unknown will be closely monitored and documented by 

research staff.  

 

Known adverse events of Fibrinogen Concentrate. 

• Allergic reactions - rare 

• Blood clots including Deep Vein Thrombosis (DVT) or pulmonary embolism (PE) – 

very rare 

• Increase in body temperature - rare 

• Headache – rare 

 

Known adverse events of Cryoprecipitate. 

• Allergic reactions - rare 

• Breathing difficulties (known as transfusion related lung injury) – very rare 

• Increase in body temperature - rare 

• Breakdown of red blood cells (known as haemolytic transfusion reactions) – very 

rare 

• Fluid overload - rare 

• Infection – very rare 
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There may be side effects that the researchers do not expect or do not know about and 

that may be serious. Tell your study doctor immediately about any new or unusual 

symptoms that the participant gets. 

 

What are the potential benefits? 

This study may not have any direct benefits for your child; however, it will help us find out 

if the use of fibrinogen concentrate is an effective alternative method of fibrinogen 

replacement. This will then this will help us develop guidelines for its future use in children 

with severe traumatic bleeding. 

 

Who will have access to the research records? 

Only nursing and medical staff in the emergency department and paediatric intensive care 

who are directly involved with this study will have access to the information collected.  Your 

child’s privacy will be maintained at all times.  Your child’s name will not be used in any 

presentations or publications of the study results. 

 

Will there be any costs for taking part in the study? 

There will be no additional costs for participants in this study. 

 

Does my child have to take part in this study? 

Your child’s participation in the study is entirely voluntary.  If you decide now, or at a later 

stage, that you do not wish your child to participate in this research project, that is entirely 

your right and will not in any way affect any present or future treatment, it is ok to say no. 

If you do withdraw your consent during the study, the information already collected will 

remain available for inclusion in the study, but no further data will be collection and your 

child will revert to the standard treatment of the hospital. 

 

Who do I speak to if any problems arise? 

If you are concerned for your child then you must tell the nurse or doctor caring for them.  

If you have any concerns about the way in which the research has been carried you, please 

do not hesitate to contact the Principal Investigator or research co-ordinator, which is 

outlined on page 1 of this consent.  

 

This study has been approved by the Children’s Health Queensland Hospital and Health 

Service, Human Research Ethics Committee (HREC) and you may contact the Children’s 

Health Queensland Hospital and Health Service, Human Research Secretariat on +61 (07) 

3069 7002, should you have any complaints about the conduct of the research, or wish to 

raise any concerns. 

 

 

Thank you for your time and consideration of participation in this study. 
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I/We would like to be informed of the study results     NO        YES     

 

 

if yes please provide email contact: ____________________________________________ 

 

 

 

  

  

 

Parent name Parent signature Date 

 

 

 

  

 

Consenting Clinician name Consenting Clinician signature Date 
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Parent Information and Opt-Out Form 

 

Fibrinogen Concentrate vs. Cryoprecipitate in 

Traumatic Haemorrhage in Children: A Pilot 

Randomised Controlled Trial 
 

Coordinating Principal Investigators 

Name Position Contact 

<insert local PI> <insert local PI>  

 

You are being asked to consider consenting for your child to participate in the Fibrinogen 

Concentrate vs. Cryoprecipitate in Traumatic Haemorrhage in Children: A Pilot Randomised 

Controlled Trial; and it’s ok to say no if you do not want your child to be a part of this study.  

If you choose not to participate it will not affect your child’s care during this hospital stay 

and your child will be provided the usual treatments and care offered by this hospital. 

 

Your child has been admitted to this hospital with injuries resulting in severe bleeding. The 

purpose of this study is to determine if replacement of a clotting factor (called fibrinogen) 

early in the treatment of bleeding helps to stop the bleeding sooner and helps to improve 

outcomes. 

 

Why are we doing this study? 

Severe bleeding after an injury can be difficult to control, this is because the clotting factors 

in the blood get used up and need to be replaced using stored blood products in the 

hospital.  

 

There are two different ways to replace one of the most important clotting factors, known 

as fibrinogen. The first is from a frozen blood product called cryoprecipitate, this is stored 

in the freezer of the blood blank and takes time to thaw, be sent to the emergency 

department or intensive care unit and then be given to a patient. The second is from a 

concentrated product called fibrinogen concentrate which can be stored on the shelf in the 

emergency department of intensive care unit and given very quickly when needed. 

 

This study is looking at whether fibrinogen concentrate is actually quicker to give and if this 

quicker replacement of blood clotting factors stops the bleeding sooner. 
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How are we doing this study? 

Your child has been randomly assigned to receive either Fibrinogen Concentrate or 

Cryoprecipitate. They will have a 50% chance (like flipping a coin) of receiving one or the 

other. Patients will remain in their allocated groups and will continue to receive either 

Fibrinogen Concentrate or cryoprecipitate, if required, for the duration of their hospital 

stay. 

 

Blood samples will be collected as part of your child’s usual care, wherever possible these 

blood samples will be taken from an intravenous or arterial line already in place to ensure 

that there is no discomfort to your child. The amount of blood that is required per day will 

be adjusted according to the previous clotting results, blood clotting factors given and 

whether the patient is showing clinical signs of ongoing bleeding. There is an additional 

blood test required which is equal to between 1 and 4ml of blood. This amount of blood 

required will not cause any risk to your child.  

 

Basic information (e.g. age, gender) and information about your child’s health status will 

be collected from their hospital record for duration of the study (7 days). This will include 

their medical history, the amount of bleeding, blood results and other information 

recorded in the medical chart by the doctors and nurses looking after your child. 

 

After discharge from hospital we will contact you by telephone at 30 and 90 days after 

being entered into the study. A standard set of questions about your child’s health and 

normal activities will be asked, which will take about 10 minutes.   

 

Waiver of Informed Consent 

Your child has already been enrolled into this study and we are now approaching you for 

your permission to continue your child in the study. We are approaching you now to 

provide you with information regarding the study and the opportunity to opt-out if you 

desire. It is OK to say no and there will be no impact on your child’s current and future 

medical care. 

 

There are two reasons why we didn’t approach you at the time of your child’s resuscitation 

for their injuries: first, we believe this is a very stressful time for parents to make a decision 

to participate in a study and this could have delayed the best care for your child. Second, 

we don’t have any proof currently if cryoprecipitate or fibrinogen concentrate is superior 

and we believe that the use of fibrinogen concentrate is very safe and does not impose any 

risk to your child.  

 

The use of the waiver of consent process has been reviewed and approved by the 

Children’s Health Queensland Hospital and Health Service, Human Research Ethics 

Committee (HREC) and complies with the requirements of the NHMRC National Statement 

for Ethical Conduct in Human Research.  
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/* Storage of samples is optional for sites, delete if not appropriate for this site */ 

Use and storage of leftover blood samples for future research 

[specify name of facility] will store left over blood from the samples which will be frozen 

and analysed at a later date for coagulation function.  We ask that you consider giving your 

permission for storage of a sample of your blood at [specify name of facility] for possible 

use in future research.  Not all potentially beneficial future research can be known at any 

one time, as the need for future research is determined by ongoing developments in 

trauma research. 

 

/* Storage of samples is optional for sites, delete if not appropriate for this site */ 

What will happen your child’s blood samples? 

The frozen samples will be kept in a locked area in a -80 degrees freezer for a maximum of 

5 years. After this time they will be destroyed.  The sample may be sent outside of Australia 

for further analysis.  Any sample sent outside of Australia will be labelled with a unique 

identifier code and date of collection.  De-identified data collected may be sent with the 

sample. 

 

/* Storage of samples is optional for sites, delete if not appropriate for this site */ 

How will you know if your child’s samples are being used in the future? 

If you agree to your child’s blood samples being stored for future research, they may be 

used for research projects in the future with approval of a Human Research Ethics 

Committee.  The Human Research Ethics Committee will determine whether or not your 

consent should be obtained at that time for a particular research project.  However, 

notifying you and obtaining your consent for specific research may not be possible if the 

stored sample is not linked to your identifying information.  It may not be possible to 

provide you with feedback about the findings of potential future research. 

 

/* Storage of samples is optional for sites, delete if not appropriate for this site */ 

Will the blood sample be identifiable as my child’s after it is stored? 

The stored blood sample will not be identifiable as your child’s. It will be labelled with a 

unique study number to maintain your confidentiality. 

 

/* Storage of samples is optional for sites, delete if not appropriate for this site */ 

Who will have access to my child’s blood sample once it has been stored? 

The Coordinating Principal Investigator and Principle Investigators are responsible for 

ensuring appropriate standards are met regarding the access, storage and management of 

blood samples.  Researchers involved in research approved by a Human Research Ethics 

Committee may also have access to your sample. 

 

Are there any risks or discomforts? 

We do not believe there to be any risks or discomforts to taking part in this study. If the 

blood tests cannot be obtained from an existing intravenous or arterial line, there may be 

pain, bruising, swelling, redness, tenderness, or infection at the site of the blood draw.  This 

will be avoided wherever possible and blood collections with performed with other blood 

tests required for the routine hospital care to minimise any discomfort to your child. 
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The replacement clotting factors can have unknown side effects but as your child will be 

being assessed daily all known and unknown will be closely monitored and documented by 

research staff.  

 

Known adverse events of Fibrinogen Concentrate. 

• Allergic reactions - rare 

• Blood clots including Deep Vein Thrombosis (DVT) or pulmonary embolism (PE) – 

very rare 

• Increase in body temperature - rare 

• Headache – rare 

 

Known adverse events of Cryoprecipitate. 

• Allergic reactions - rare 

• Breathing difficulties (known as transfusion related lung injury) – very rare 

• Increase in body temperature - rare 

• Breakdown of red blood cells (known as haemolytic transfusion reactions) – very 

rare 

• Fluid overload - rare 

• Infection – very rare 

 

There may be side effects that the researchers do not expect or do not know about and 

that may be serious. Tell your study doctor immediately about any new or unusual 

symptoms that the participant gets. 

 

What are the potential benefits? 

This study may not have any direct benefits for your child; however, it will help us find out 

if the use of fibrinogen concentrate is an effective alternative method of fibrinogen 

replacement. This will then this will help us develop guidelines for its future use in children 

with severe traumatic bleeding. 

 

Who will have access to the research records? 

Only nursing and medical staff in the emergency department and paediatric intensive care 

who are directly involved with this study will have access to the information collected.  Your 

child’s privacy will be maintained at all times.  Your child’s name will not be used in any 

presentations or publications of the study results. 

 

Will there be any costs for taking part in the study? 

There will be no additional costs for participants in this study. 

 

Does my child have to take part in this study? 

Your child’s participation in the study is entirely voluntary.  If you decide now, or at a later 

stage, that you do not wish your child to participate in this research project, that is entirely 

your right and will not in any way affect any present or future treatment, it is ok to say no. 

If you do withdraw your consent during the study, the information already collected will 

remain available for inclusion in the study, but no further data will be collection and your 

child will revert to the standard treatment of the hospital.  
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Who do I speak to if any problems arise? 

If you are concerned for your child then you must tell the nurse or doctor caring for them.  

If you have any concerns about the way in which the research has been carried you, please 

do not hesitate to contact the Principal Investigator or research co-ordinator, which is 

outlined on page 1 of this consent.  

 

This study has been approved by the Children’s Health Queensland Hospital and Health 

Service, Human Research Ethics Committee (HREC) and you may contact the Children’s 

Health Queensland Hospital and Health Service, Human Research Secretariat on +61 (07) 

3069 7002, should you have any complaints about the conduct of the research, or wish to 

raise any concerns. 

 

 

Thank you for your time and consideration of participation in this study. 
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