The Global Architecture of Trauma Care

A Blueprint for Resource Allocation and System Design
based on the 2026 Guidelines for Essential Trauma Care.
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The Discrepancy of Care

For hospitalized patients with

e I I e identical injury severity (ISS 9):
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deaths).
» %
268 Million E
£ 15%
DALYs lost (10% of global DALYS). o
/ =
=
S
. N,
s e AV
i B Ve USA Mortality
\ vg *{if“ p Rate: 2.8%

Over 80% occur in LMICs.
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~ Trauma Incident

Leak 1: Pre-Hospital & Basic First Aid
(Missing: Airway management,
hemorrhage control).

Leak 2: Acute Resuscitation
(Missing: IV fluids, chest tubes).

Leak 3: Definitive Care
(Missing: Timely laparotomy, burr holes).

Eliminating these systemic inequalities in case-fatality

rates could save 1,000,000 lives per year.




Trauma Care is Exceptionally Cost-Effective

. Antiretroviral Therapy Oral Rehydration
Essential Trauma Care: (HIV/AIDS): Solution:
US$87-$302 per US$900 per US$1,000 per
DALY averted DALY averted DALY averted

(L (TR T O O O | T T T Y T (T | O . . | }

Low Cost Cost per DALY averted

Shortages in essential supplies like IV fluids and airways are

often due to organizational shortcomings, not prohibitive costs.
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Essential Trauma Services: The Rights of the Injured

Hierarchy of Trauma Needs

Recovery

Minimize physical
impairment (Rehab)

Minimize pain/psychological
suffering

Definitive Repair

Decompress brain lesions
Repair intestinal/abdominal injuries
Correct disabling extremity injuries

Immediate Survival
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e First-Level

Staff: Nurses, mid-level
providers.

Role: Basic first aid,
stabilization, referral.

The Facility Tier Matrix

Staff: General doctors,

occasionally a general
surgeon.

Role: Minor procedures,
resuscitation, holding
care.

Second-Level
Hospital

Staff: General surgeon,
occasionally
orthopedic/emergency
specialists.

Role: Intermediate trauma

laparotomy, definitive
fracture care.

Tertiary Hospital

Staff: Broad subspecialties

(Neurosurgery, advanced
ICU).

Role: Advanced definitive
care, severe traumatic
brain injuries.
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Resource Allocation Logic The “Upgrade” Slider

Core (Solid Dot): Must be assured . Core

at that level in all cases, even in — 8 — .
environments with <S10 per capita E)g:tended |t§ms §hnu|d
health spending. = Ik slide up to “Core” when a

facility experiences:

High trauma volume
(e.g., highway proximity)
OR improved regional
economic resources
(e.g., Middle-Income

= § status).
. Not Applicable

Extended (Hollow Ring): Increases
success probability but adds
cost/training burden.
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The 2004 vs. 2026 Evolution: Raising the Global Baseline

™ -
Pulse Oximetry Mechanical Ventilators
2004: 2026: Lot | o 2026:
?7 Not Appllcable & Core at ALL i Extent:.i b Core at 2nd &
at Clinics. levels. 65— ’ J =2 Tertiary levels.
\
i N
Portable X-Ray Diagnostic Ultrasound (FAST)
4 p | .
2004 5 2004 | n 2026:
1% Core only at \‘ Core at ALL % ' Exten;i ed C{jre at 2nd &
Tertlary hospital levels. gt ' ICERAEE S
oI N T SN i o ’
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Phase 1 Resuscitation: Airway Management

dh & BE BB

Clinic  1st 2nd  Tertiary

Knowledge/Skills --- Equipment/Supplies ---

Manual

maneuvers . . . .
Endotracheal
Intubation O O . .

Cricothyroidotomy O O . &

i & B B

Clinic  1st 2" Tertiary

Suction (Manual)

O 6 & ¢
O O e ©
O O e ©

Suction
(Powered)

Laryngoscope &
ET Tubes
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Phase 1 Resuscitation: Breathing & Respiratory Distress

i & BE BB i & B Bl

Clinic  1st 2nd  Tertiary Clinic 1%t 2nd  Tertiary

Knowledge/Skills --- Equipment/Supplies ---

pssessadequacy @ @ @ @ Oxygen supply O © o ©
Need| :

thiiaci}stomv O ® o © Pulse oximetry ® & o ¢
Chest tube Chest tubes &

insertion . . . one-way flow-seal . . .

Bag-valve-mask O . . .
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Phase 1 Resuscitation: Circulation & Shock

ﬂﬁ&ﬁ d B B

Clinic 1 2nd - Tertiary 2nd Tertiary

External compression & Tourniquets

Peripheral IV & Crystalloid

& Crystalloid O . . .

Blood Transfusion . . .
Step 1: Access Escalation Step 3:

Intraosseous access Central lines are
Peripheral IV

(children <5) is Core at Extended at 1%t level,
all hospital levels. Core at 2"9/Tertiary.
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Definitive Care: Traumatic Brain & Neck Injury

e ﬂ E ﬁ Intracranial Mass Lesions

Yes No

Prevent secondary

brain injury ® & ©

(normotension/ Advanced Can facility refer

oxygenation) Craniotomy quickly?
Core at Tertiary).

CT Scans O O ©o ( V) No

General Surgeon
performs Burr Hole
(Extended at 1st/2nd |evel).
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Definitive Care: Chest & Abdomen
W &b B

Clinic ]st 2nd Tertiary

Diagnostic Capabilities ____

FAST Ultrasound
DPL

&
O . i
CT Scan O O ih
= dh B o
Clinic 2nd Tertiary
____

Chest tube autotransfusion

Intermediate Laparotomy
(e.g., splenectomy, bowel repair)

Advanced Laparotomy (e.g., hepatic resection)

OO0




Definitive Care: Extremity & Spinal Injury

Roadside/Clinic 15t Level 2nd [Tertiary
(Immobilization) (Traction/X-ray) (Fixation)

Basic _ X-Ray: @ | External/Internal

splintipg/ Pelvic Skin/Skeletal " | Fixation: @
wrapping: @ traction: O

(requires sterile theater)

Prevention of pressure sores/urinary complications is Core at all hospitals.
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Definitive Care: Burns & Wounds

Cooling burns with clean water and sterile dressings

are Core at ALL levels, including basic clinics.

- B

Clinic 1st 2nd Tertia

Debridement & Escharotomy
Skln Graftlng

-___

Tetanus prophylaxis & & o &

(Toxoid requires refrigeration)
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Cross-Cutting Capabilities: Diagnosis & Monitoring

Bedside Monitoring Radiology

BP Cuff, Thermometer, Plain films Hemoglobin/Glucose
Stethoscope, Pulse O 00 @ (Core ALL)

Oximetry @ Clinic  Hospitals Flectrolytes/Lactate

Electronic cardiac Portable X-ray @ © Hospitals

O o © © Hospitals Arterial blood gases
Clinic  Hospitals O) 15t level

(Core hospitals) @ 2/Tertiary
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The Trauma Formulary (Alighed with WHO MLEM)

nPain - il WM Anesthesia i o Bk

Clinic 1st  2nd Tertiary Clinic 1st  2nd Tertiary

Paracetamol/lbuprofen CEE® | Local SERE R
(Core ALL)

Morphine C_ DG | General/Spinal N

Converting General Anesthesia to Core at 15t level
dramatically increases surgical access.

3 Antibiotics (Access Group) ‘M Fluids
B B oRe ERE e ofe EEE
Clinic 1st  2nd Tertiary Clinic 1st  2nd Tertiary
Ampicillin, ey | Balanced sait solutions C)%
Metronidazole & Glucose IV fluids
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Closing the Loop: Rehabilitation & Recovery

|B Basic PT/OT for extremities
Acute Care (O (Extended Clinic)
@ (Core hospitals)

Burn contractures
and fracture malunions
are eminently
preventable through

early PT/OT.

Rehabilitation

Prosthetics
(O (Extended 2nd)
@ (Core Tertiary)

74l Psychological counseling
(O (Extended Clinic)
@ (Core hospitals)

Discharge planning: Core at all hospital levels to connect patients with community resources.
A NotebookLM



The Ecosystem of Care

Physical Human Administrative

Inputs Inputs Functions
(Meds/Tools) (Training/Skills) (Teams/Ql)

Equipment must be Providers must be Without trauma teams,
physically present trained to perform checklists, and quality
24/7 without regard tasks safely with improvement tracking,
to ability to pay. acceptable physical and human
complication rates. resources are wasted

in chaos.

Optimal
Patient
Survival
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The Trauma Team Blueprint

N\
Recorder e g

Airway Manager

Primary Nurse

Team Leader

Implementation:

Pre-assigned roles are Core at 2nd/Tertiary hospitals, Core Philosophy:

Organization cures the
environment of anxiety and
confusion.

Extended at 1st level (due to staffing limits, where
1 doc/1 nurse often provide all care).
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The Quality Improvement (Ql) Loop

Care Delivery &
Registry Tracking
(Audit filters track

deviations)

Measure Morbidity & Mortality
t Improved Care Requirement: Review / Preventable
(Closing the loop) Ql activities are Death Panels

Core at 2" and
Tertiary hospitals.

. . Identify Preventable
Corrective Action E Factors
(Training, protocol updates) ‘é)\ (e.g., missed airways,
delayed laparotomy)
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