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 Collaboration with PECARN 

network

 Study on Tranexamic acid in 

trauma

 Study on Balanced Fluids in 

Sepsis 

Outline 



 Major US research network

 Established early 2000s; funded via federal grant

 Structured via hub and spoke model

 7 research nodes, 18 sites, 1 data centre

PECARN Network 



The Pediatric Emergency Care Applied Research Network 
Seven Nodes and a Data Coordinating Center (DCC)
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 Very successful

 Major, definitive projects on head injury rules, 

status epilepticus, abdominal trauma, fluids in DKA, 

others

 132 publications

PECARN Network 



Tranexamic Acid in Children with Traumatic 
Injuries



TBI and Torso Haemorrhage Leading Causes of 

Death in <24 h



 Antifibrinolytic agent

 Most frequently used for pediatric and adult 

surgery

 Inexpensive

 Safe

Tranexamic Acid (TXA)



 Lysine 

analogue

Tranexamic Acid (TXA)



Coagulation and Fibrinolysis

Fibrinolysis

Plasmin

Coagulation Factors

Fibrin

Fibrinogen Plasminogen

t-PA

Tissue Injury

Tranexamic 
Acid





TXA: Clinical Use

• Robust surgical data that TXA is effective in 
decreasing blood loss and transfusion requirement 
(adults and children)

• Robust safety data (adults and children)



• 20,000+ adults with significant hemorrhage
• Randomized to TXA or placebo
• All-cause mortality: TXA 1463 [14.5%] vs. Placebo 1613 

[16.0%], NNT = 67
• No increase in adverse events

Lancet 2010



Time to Treatment (h) RR (95% CI)

≤ 1 

> 1-3 hours

0.68 (0.57, 0.82)

0.79 (0.64, 0.97)

1

Overall (95% CI)

0.64 (0.41, 1.02)≥ 3 hours

0.85 (0.76, 96)

TXA better TXA worse

Lancet 2011





Traumatic Injury Clinical Trial Evaluating 
Tranexamic Acid in Children

TiC-T  C
Daniel Nishijima, MD, MAS
Nathan Kuppermann, MD, MPH

Department of Emergency Medicine
UC Davis Health



 Assess feasibility of TXA RCT

 Three arm RCT: 2 TXA doses and placebo

 N=40 at 4 PECARN sites

 Funded by National Institutes of Health (NIH)

 Currently paused due to change from prospective 

informed consent to exception from informed 

consent

Pilot Study for RCT on Tranexamic Acid



RANDOMIZATION

Child with Trauma Arrives in ED

TXA Dose A

15 mg/kg bolus & 

2 mg/kg/hr x 8 hours

Outcomes Assessment 

TXA Dose B

30 mg/kg bolus &     

4 mg/kg/hr x 8 hours

Placebo

Normal Saline bolus & 8 hr 

infusion

Screened by the ED Staff

Eligibility Assessed by Member of 

Investigative Team

Excluded 

Not Eligible 

Failed Screening 

Study Laboratory Testing  

Enrolled with Informed Consent



Inclusion Criteria
Blunt Torso Trauma:

• Clinician suspicion of hemorrhagic blunt torso injury and at least one of the 
following

• Hypotension/tachycardia despite fluids OR

• Haemothorax on chest tube placement or imaging; OR

• Clinical suspicion of hemorrhagic blunt torso injury and intraperitoneal fluid on FAST 
OR CT 

• Pelvic fracture with contrast extravasation or hematoma on abdominal/pelvic CT 
scan.

Penetrating trauma to the chest, abdomen, neck, pelvis, or thigh with :

• Hypotension or tachycardia or radiographic evidence of internal hemorrhage 

Head Trauma:

• GCS score 3 to 13 with associated intracranial hemorrhage on cranial CT scan



Exclusion Criteria

• Unable to administer study drug <3 hrs of 
traumatic event

• GCS score of 3 with bilateral unresponsive pupils

• Known bleeding/clotting disorders

• Known seizure disorders 



Eligible Patient

Isolated 
Torso

Torso  + 
TBI

Isolated 
TBI

Torso Analysis: Peds QL (primary), Peds GOS-
E, digit span test, biomarker tests, 48 hour 
transfusion requirements, adverse events

TBI Analysis: PedsQL (primary), Peds 
GOS-E, digit span test, biomarker tests, ICH

progression, adverse events

Outcomes

Biomarkers: Thromboelastography; TXA levels 



Multicenter, randomized, placebo 
controlled, phase II/III, adaptive trial

• Phase II: best TXA dose, Phase III TXA: vs placebo

• 40+ clinical sites

- Potential networks: PECARN, PERN, national CTSA 
consortium, international sites
- 5 years

• Evaluate both torso and head injuries

- 1000 (head), 1000 (torso)

- Children < 18 years

- Primary outcome: PedsQL



RANDOMIZATION

Child with Trauma Arrives in ED

TXA Dose A

15 mg/kg bolus & 

2 mg/kg/hr x 8 hours

Outcomes Assessment 

TXA Dose B

30 mg/kg bolus &     

4 mg/kg/hr x 8 hours

Placebo

Normal Saline bolus & 8 hr 

infusion

Screened by the ED Staff

Eligibility Assessed by Member of 

Investigative Team

Excluded 

Not Eligible 

Failed Screening 

Study Laboratory 

Testing  

Enrolled with Informed Consent or

Exception from Informed Consent (EFIC)



RCT on Tranexamic Acid

• Exact number of sites in US and PREDICT 

pending

• PECARN: NIH funding submission in 2019 

• PREDICT: MRFF/NHMRC submission in 2019 or 

2020 for Australian and New Zealand sites



Balanced Fluids in Sepsis



 US: 1 million hospitalized with sepsis per year

 75,000 children

 5000 child deaths per year

 Mortality septic shock in children in ED 2-6%

 Fluid resuscitation is cornerstone

 Unclear optimal amounts

 Unclear optimal fluids: 

0.9% normal saline vs balanced (lactated 

Ringer’s, Plasmalyte)

Sepsis in Children



Fluids in Sepsis

0.9% Na Cl (NS):  Na 154 mmol/l, Cl 154 mmol/l

Lactated Ringers: Na 130, Cl 109, lactate 28, K 4, Ca 1.5

Hartmann’s: Na 131, Cl 111, lactate 29, K 5, Ca 2

Plasmalyte: Na 140, Cl 98, K 5, Mg 1.5, Acetate 27, Gluconate 23



Fluids in Sepsis

 Concerns 0.9% normal saline



Fluids in Sepsis

 Concerns 0.9% normal saline



Fran Balamuth, MD
Scott Weiss, MD
Nathan Kuppermann, MD, MPH

Children’s Hospital of Philadelphia

Department of Emergency Medicine
UC Davis Health

PROMPT BOLUS 

PRagMatic Pediatric Trial of Balanced vs 

nOrmaL Saline FlUid in Sepsis



 Pragmatic, open label RCT comparing 0.9% normal saline 

vs balanced solution (lactated Ringer’s) in sepsis 

 Pragmatic – embedded in everyday clinical practice

 Inclusion: 

 Age > 6 mo to < 18 years

 Clinical concern sepsis:

 Positive sepsis alert OR physician decision to treat for septic shock

 20ml/kg bolus + more fluid necessary for poor perfusion

PROMPT BOLUS



PROMPT BOLUS

• Primary outcome: death

• Sample size: 8,900 patients

Mortality in LR 

group

6% 5% 4% 3% 2% 1% 0%

Mortality in NS 

group

7% 11134 2582 1057

6% 9521 2174 874

5% 7873 1758 687

4% 6187 1332 495

3% 4465 897 299

2% 2706 452



PROMPT BOLUS

• Study Flow: all fluids up to 48 h NS vs LR (bolus and 

maintenance)



PROMPT BOLUS

• 5 month pilot completed at Children’s Hospital of 

Philadelphia

• Feasibility

• Enrolment ~100/yr eligible; 85% eligible enrolled

• Adherence to protocol ok

• Caregivers ok with exception to informed consent 

(only 2% withdrawal)

• Sample size



PROMPT BOLUS

• Exact number of sites in US and PREDICT 

pending

• PECARN: NIH funding submission in 2019 

• PREDICT: MRFF/NHMRC submission in 2019 for 

Australian and New Zealand sites



franz.babl@rch.org.au

Any questions ?



Fibrinogen Early in Children with Severe Trauma 

Study (FEISTY)
• Investigate early fibrinogen replacement in traumatic 

haemorrhage utilising either fibrinogen or cryoprecipitate

• Compare time to administration of either

• Open label RCT in ED, ICU or OR

• Primary outcome: Time to administration of fibrinogen

• Secondary: multiple

• Feasability outcomes

• Procedure: 

• Randomise >> 

• ROTEM fibrinogen requirement >> 

• Intervention (fibrinogen) vs control (cryo)



Coagulation and Fibrinolysis

Fibrinolysis

Plasmin

Coagulation Factors

Fibrin

Fibrinogen Plasminogen

t-PA

Tissue Injury

Premature fibrinolysis and 
clot breakdown 



Phase 2, pilot and feasibility trial

R34HL135214

Trauma 
surgeons

Emergency 
medicine     

Neuro-
surgeons

Transfusion 
Medicine

Critical 
Care



Inform Phase II/III 

Trial

Primary Study 

Objective

Recruitment 

Rate

Enrollment 

Efficiency

Overall 

Feasibility

Outcome 

Determination

Patient 

Selection Specific 

Objectives

Protocol Adherence  

and Variability of Care

Identify Operational 

Efficiencies

Human Subjects 

Approval



Inform Phase II/III 

Trial

Primary Study 

Objective

Recruitment 

Rate

Enrollment 

Efficiency

Overall 

Feasibility

Outcome 

Determination

Patient 

Selection Specific 

Objectives

Protocol Adherence  

and Variability of Care

Identify Operational 

Efficiencies

Human Subjects 

Approval

Current Pilot Study n=40
Not powered to evaluate efficacy or safety



Coagulation and Fibrinolysis

Fibrinolysis

Plasmin

Coagulation Factors

Fibrin

Fibrinogen Plasminogen

t-PA

Tissue Injury


