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Goal

Equip pediatric providers with evidence-

based strategies to manage and prevent 

firearm injuries in children.
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Learning Objectives

1. Analyze the impact of firearm injury via a pediatric 

patient case.

2. Describe trends in pediatric firearm injuries on both a 

local and national level.

3. Review evidence-based protocols in pediatric trauma 

resuscitation specific to firearm injury.

4. Apply preventative strategies against firearm injury 

into routine clinical care.
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At this time...

Please join us in taking a 

moment of silence to 

honor the children and 

families affected by 

pediatric gun violence.
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Source: 

6ABC Action 
News 

(Corey Davis, 
2025)
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Patient Case

“J.R” is a 17 year old male with no known past medical 

history presenting via private vehicle at 2:00 AM with: 

● GSW to right flank

● GSW to right lower extremity

● Severe abdominal tenderness and guarding 

Due to severity of presentation, Level 1 Trauma

protocol was activated. eeds code: 81zeds



Patient Case

VS: T 37 C, HR 145, RR 36, BP 74/27, SpO2 93%, Wt 56.1 kg
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Patient Case

VS: T 37 C, HR 145, RR 36, BP 74/27, SpO2 93%, Wt 56.1 kg

Primary Survey:

● A: Airway intact, verbalizing pain

● B: L breath sounds decreased, normal work of breathing

● C: Femoral/DP/PT pulses 2+, warm & well perfused 

extremities

● D: GCS 14, PERRLA

● E: R flank and R calf entry wounds without active bleeding
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Patient Case

● BMP: CO₂ 15.5, HCO₃ 21.4, Na+ 132, Cl- 108, Anion Gap 

32

● CBC: Large Platelets, Macrocytes; Hemoglobin 14.7

● Coagulopathy: PT 18.9 seconds (high), aPTT 48.7 seconds 

(high), Fibrinogen 146 (low)

● Pancreatic Enzymes: Amylase 179, Lipase 205

● Arterial Blood Gas: notable for a HCO3- of 21.4, pH of 7.414
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Lab Interpretation

● Compensated metabolic acidosis: CO₂ 8.8–15.5, HCO₃
21.4, Anion Gap 32, pH 7.414

● Coagulopathy: PT 18.9, INR 1.5, aPTT 48.7, Fibrinogen 146

● Pancreatic enzymes elevated: Amylase 179, Lipase 205
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Chest X-Ray

● Small left tension 

pneumothorax 

● Bullet fragment

Source: Simulated 

Patient Case Data, St. 

Christopher's Hospital
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Abdominal X-

Ray

● Free air suggesting 

bowel injury

● Bullet fragments in 

chest & abdomen

Source: Simulated 

Patient Case Data, St. 

Christopher's Hospital
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Patient Case: Assessment

"J.R." is a 17 year old male with no significant Past Medical 

History who presents to the E.D. with:

● Multiple GSWs to abdomen & extremities

● Developing acute hemorrhagic shock as shown by 

hypotension, tachycardia

● Compensated metabolic acidosis 

● Intrathoracic and intraabdominal injuries suggestive of 

pneumothorax and other organ rupture.
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Patient Case Management

Massive transfusion protocol (MTP): to treat 

uncontrolled hemorrhage, coagulopathy, acidosis

● Emergency laparotomy for hemorrhage control

● Bowel/vascular repair, packing, drains

● Admission to ICU for further care

Goal: Stop bleeding, restore circulation, prevent “lethal triad"
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Before chest tube After chest tube

Source: Simulated Patient Case Data, St. Christopher's Hospital
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● "J.R." presented with multiple gunshot wounds, 

necessitating a trauma level 1 activation

● Broad but efficient diagnostic workup was needed to 

assess his severity: physical exam, labs and 

imaging

● A massive transfusion protocol, surgical exploration 

and ICU level care were integral in his care

Recap of Patient Case
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J.R. is one of many 

Philadelphia teens who 

has experienced firearm 

injuries. 

How are his injuries 

reflected through national 

and local trends?
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● Firearm homicide rates in the U.S. now peak at age 19, 

shifting from the previous peak at age 21 (JAMA 

Pediatrics, 2025).

● Unfortunately, homicide rates have doubled in children 

aged 10-16 compared to pre-pandemic levels.

Trends in Pediatric Firearm Injury
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● Gun deaths in kids 

increased about ~50% 

from 2019 to 2021 

(Pew Research 

Center, 2023)

● Driven mostly by 

homicides/assaults

Trends in Pediatric Firearm Injury
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● Monthly pediatric 

firearm cases 

increased about  

~50% from 2019-

2021 (Houston 

Pediatric Trauma 

Center, 2019-

2021)

Trends in Pediatric Firearm Injury
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What does the Covid-19 Pandemic have to 
do with increase in firearm injuries?



Trends in Pediatric Firearm Injury

● Firearm deaths among ages 0–19 rose from 3.1 per 

100,000 in 2014 to 5.5 per 100,000 in 2023, 

● This statistic confirmed firearms are the leading 

cause of death in this group (Children’s Safety 

Network, 2025).
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Trends in Pediatric Firearm Injury

● National data has found unintentional firearm injuries 

rose from 42% in 2016 to 54% in 2022 (Pediatric Trauma 

Society, 2025).

● 77% of unintentional firearm injuries in children aged 0–4 

years. 

● Most victims were from low-income, Medicaid-insured 

families in densely populated urban areas.
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● Black youth = 4–5x higher firearm 

homicide rates than White youth (CDC 

WONDER, 2023 data)

● The firearm suicide rate in Black 

children (1.8 per 100,000) surpassed 

that of White children (1.6 per 100,000)

in 2022 and was the highest of any 

ethnicity in 2023. 

Trends in Pediatric Firearm Injury
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● Rural youth have higher suicide rates 

with firearms (JAMA Network Open, 

2024)

● Medicaid/uninsured youth have 

worse outcomes, higher reinjury risk 

(Front Public Health, 2024)

Trends in Pediatric Firearm Injury
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● Firearms = #1 cause of death in U.S. children 

(2020–2025)

● Disparities: Black youth 4–5x higher risk

● Rural youth have a higher suicide risk

Recap of Trends in Pediatric 

Firearm Injury
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Why are Deaths due to Gun 
Violence Increasing?
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● States with permissive laws surrounding firearm 

acquisition have demonstrated 6,029 greater child

deaths by firearm between 2011–2023 (JAMA 

Pediatrics, 2025).

● States with stricter laws reported fewer deaths due to 

gun violence than predicted by the national average.

● This effect is not seen with non-firearm causes of 

mortality.

Mortality Trends
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● Ghost guns: untraceable, 

unserialized, 3D-printed / kit-built 

firearms cause increased youth 

access (ATF/DOJ Report, 2024)

● Machine gun convertors 

(“switches”): convert semi-auto 

pistols → full-auto fire

Mortality Trends
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Despite pediatric firearm injuries being the leading 

cause of death, research for firearm injury 

prevention receives significantly less funding

than research for pediatric cancer or vehicle safety 

(Pediatrics, 2025).

Mortality Trends
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Federal Funding For Research On The Leading Causes Of 

Death Among Children And Adolescents

Source: Cunningham, et. al. 2019



Source: Cunningham, et. al. 2019

Federal Funding For Research On The Leading Causes Of 

Death Among Children And Adolescents



Mortality rates due to Gun Violence are increasing 

because:

● Easier access

● Permissive laws

● Untraceable weapons 

Mortality Trends
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What are trends for firearm 

injuries in Philadelphia?
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(Philadelphia Center for Gun Violence 

Reporting, Philadelphia Shooting Victims 
Dashboard, 2025)
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(Philadelphia Center for Gun Violence 

Reporting, Philadelphia Shooting Victims 
Dashboard, 2025)
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(Philadelphia Center for Gun Violence 

Reporting, Philadelphia Shooting Victims 
Dashboard, 2025)



● Hotspots: North & West Philly 

● Racial Disparities: Black youth most affected

● Trends: Injuries have increased since 2020, clustering by 

police district

● Implication: Resources must target high-risk 

neighborhoods

Recap of Trends in Philadelphia
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● After CNS injury, hemorrhage is the 2nd 

leading cause of death among trauma 

patients within the first hour of arrival at 

a trauma center. 

● Massive transfusion protocols (MTPs) 

are essential frameworks for rapidly 

managing severe hemorrhage, 

particularly in trauma scenarios

Massive Transfusion Protocol
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● A Massive Transfusion 

Protocol involves 

administering 10 or more 

units of whole blood or 

packed red blood cells 

(PRBCs) within 24 hours.

Massive Transfusion Protocol
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● The primary objective of a massive 

transfusion is to prevent fatal outcomes 

resulting from critical hypoperfusion while 

striving to attain hemostasis through 

surgical, endoscopic, interventional 

radiological, or alternative interventions.

Massive Transfusion Protocol
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● Any situation resulting in acute 

blood loss and hemodynamic 

instability is a potential indication 

of a massive transfusion. 

Massive Transfusion Protocol
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Massive Transfusion Protocol

● (St. Christopher’s Hospital, Massive Transfusion 

Protocol, 2025) eeds code: 81zeds



Key components of MTPs include: 

● packed RBCs

● plasma

● platelets

● tranexamic acid (TXA)

Massive Transfusion Protocol
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● MTP blood products 

are given in a ratio of 

1:1:1 for units of 

plasma to platelets to 

packed red blood cells

● This ratio most closely 

mimics whole blood

Massive Transfusion Protocol
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PROPPR stands for: 

Pragmatic, Randomized, Optimal Platelet and Plasma Ratios

(PROPPR Trial, 2015)
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● Multiside, randomized phase III trial of 680 severely 

injured patients at 12 Level 1 Trauma Centers.

● Patients randomized to 1:1:1 vs 1:1:2 product ratios 

during active resuscitation 

(PROPPR Trial, 2015)

Massive Transfusion Protocol
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● Primary outcomes: 24 hours and 30 day mortality

● Secondary outcomes: Deaths from exsanguination 

(losing such a significant amount of blood leading to 

death) at 24 hours and rates of achieving hemostasis 

(the body’s way of stopping bleeding)

(PROPPR Trial, 2015)

Massive Transfusion Protocol
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● Primary outcomes showed no statistically significant 

difference mortality at 24 hours (12.7% vs 17.0%; 

P=.12) or at 30 days (22.4% vs 26.1%; P=.26)

(PROPPR Trial, 2015)

Massive Transfusion Protocol
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● Secondary findings showed fewer deaths from 

exsanguination at 24 hours in the 1:1:1 group (9.2% 

vs 14.6%; P=.03)

● Higher rates of achieving hemostasis were found in 

the 1:1:1 group as well (86% vs 78%; P=.006)

(PROPPR Trial, 2015)

Massive Transfusion Protocol
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● Massive transfusion is an essential life-saving 

intervention. 

● Implementing MTPs reduced the percentage of 

hemorrhage-related deaths in a center from 38% to 

25% (Jennings et al., 2024).

● Administering platelets and FFP at an earlier stage 

in the process decreases mortality

Recap of Massive Transfusion 

Protocols
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Massive transfusion protocols are incredibly 

useful in preventing mortality from hemorrhage.

But what can we do to stop the bleeding without 

these blood products or surgical intervention?
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What can you do when 

someone is bleeding?

Source: American 

College of Surgeons 

(BleedingControl.org)

eeds code: 81zeds



What can you do when someone is bleeding?

Source: American 

College of Surgeons 

(BleedingControl.org)
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STOP the Bleed Kits

Source: American 

College of Surgeons 

(BleedingControl.org)
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STOP the Bleed Kits

Source: American 

College of Surgeons 

(BleedingControl.org)
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Key components of using a Stop the Bleed Kit
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Key components of using a Stop the Bleed Kit

Source: American 

College of Surgeons 

(BleedingControl.org)
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Recap of Stop the Bleed Kits

● Stop the Bleed: immediate hemorrhage control saves lives

● Knowledge is essential: knowing the steps to control 

bleeding and hospital policy can guide care
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"J.R." is recovering well 

from his injuries and returns 

for outpatient follow-up. 

He and his family ask about 

resources for his long term 

care - what can we 

provide?
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Prevention Strategies and Resources

AAP Policy Statement (2023): Pediatricians have a 

responsibility to prevent firearm injuries as a leading 

cause of child death

Citation: AAP Council on Injury, Violence, and Poison 

Prevention. Pediatrics. 2023.

eeds code: 81zeds



Safe Storage = Injury Prevention

● Locked

● Unloaded

● Ammunition stored separately

Prevention Strategies and Resources

Source: Illustration by 

Billy Nuñez,
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Firearm injuries are teachable 

moments

Opportunity for:

● Safe storage counseling (locks)

● Risk assessment (mental health, 

exposure, environment)

● Referral to community resources

Prevention Strategies and Resources
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Hospital-based 

Violence Intervention 

Programs (HVIPs)
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What Are HVIPs?

HVIPs are multidisciplinary programs that 
combine the efforts of medical staff with 
trusted community-based partners to provide 
safety planning, services, and trauma-
informed care to violently injured people.

(The Health Alliance for Violence Intervention, 2025)
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● HVIPs connect injured youth/families to mentorship, 

social services, therapy

● Evidence: HVIPs decease reinjury & arrest rates (JAMA 

Surg 2022)

● Pediatric EDs are often the first and only touchpoint with 

the health system after a shooting

What are HVIPs?
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Source: The 

Hospital-based 

Violence 

Intervention 

Program (HAVI)

eeds code: 81zeds



Source: Healing Hurt 

People, Drexel University eeds code: 81zeds
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Source: Healing Hurt People, Drexel University
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Healing Hurt People Program 

Components

● Assertive Outreach
● Peer Support
● Evidence Based Trauma Counseling and 

Promising Practices
● Trauma Informed Case Management

Source: Healing Hurt People, Drexel Universityeeds code: 81zeds
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● Pediatric ED quality improvement 

project

Implemented systematic referral 

prompts + staff training

Result: HVIP referrals increase from 

<10% to >70% in 6 months

Prevention Strategies and Resources
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How can we as providers advocate 
for the safety of our patients?



CeaseFirePA
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Source: CeaseFirePA, 2025
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Source: 

CeaseFirePA, 

2025



CeaseFirePA
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CeaseFirePA
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CeaseFirePA

Please consider joining the PA 

Health Professionals Coalition as 

a part of CeaseFirePA and 

sharing the link with your 

community - we need powerful 

voices like yours in this coalition!

eeds code: 81zeds

Source: CeaseFirePA, 2025



Recap of Prevention Strategies 

and Resources
● The ED can serve as a prevention gateway 

through HVIPs, and safe storage counseling
● Clinics provide anticipatory guidance during 

well visits
● Pediatricians can practice advocacy to improve 

outcomes for high risk youth
eeds code: 81zeds



We are not only healthcare providers.

We are patient advocates.



Thank You

Content Mentor: Dr. Daniel Taylor

PD and Career Mentor: Dr. Jean Marie Rinnan

Special Thank you to Drs. Sahana Sastry, Avanti 
Patel, Madalein Cunningham and Michael Judy for 
all your help and support!
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