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Hemorrhagic Shock and Preventable Trauma Death

Why This Matters?
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Death Clusters in the First Hour Window MHSRS
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1,848 305 (16.5%) 137 (44.9%)
Trauma Deaths mmm) Due to uncontrolled | === | Potentially Preventable
reviewed hemorrhage Deaths

THE LETHAL WINDOW

3.6 ® H) e

Injury Arrival at Beyond the
acute care facility first hour
0 ) 0
35.8% 20.4% 43.8%
die prehospital die within 1 hour die after the
of arrival first hour

.z. Nearly A5% of hemorrhage-related deaths
'.‘ are potentially preventable.
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Sustaining En-Route Resuscitation to Eliminate
"Care Dead Zone" Under Operational Constraints
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Definitive care

Evacuation Limited Operational Capacity
Zero Setup time
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Immediate Autonomy via Field-Ready Inputs: Reducing The
Cognitive & Logistical Burden to Enable Mass Causality Care
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NS HOPKINS Transforming Point-of-Injury Care via Mg—(ljggs
Precision-Guided Automated Resuscitation

CASUALTY

Hemorrhagic Shock
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Study Cohort Instrumentation Experiment Setup

Swan-
Group 1 (n=6): Ganz MasterFlex
Expert guided Catheter \ : Pump

Resuscitation /@T =
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RS
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5fr Lt
Group 1 (n=6): Femoral
Arterial
AUtoma.ted. line 13 Fr Rt Femoral
Resuscitation Vein
Hemodialysis
Catheter
vast o Delay Period Resuscitation
hemorrhage hemorrhage
——///
20% over 20% over Observation 6 Hours Euthanasia

10 minutes 30 minutes 30 minutes
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Automated Closed-Loop Logic Driven by
Real-Time Safety Alerts

10- min acute
resuscitation phase

- | o ]

3-min
cycle

IE3e

Physiologic
decompensation

Safety Alarm
Mode

VITALS
HR: 114.6
SBP: 101.6
DBP: 50.5
MAP: 738
PP: 4241
HRIPP:

sl 11

ALARMS

bpm
mmHg
mmHg
mmHg
mmHg
U

V)
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IVF CARRIER NE VASO

100.00 mL/min 1.67 mL/min 0.00 meg/kg/min 0.04 U/min

START START START START

STOP STOP STOP STOP

FLUID ADMINISTERED Weight (kg): |34

Norepinephrine: 0.000 mL

START

Vasopressin 2125 mlL
IVF 4250 mL
Carrier: 74 mL

TIMER: 05:44

User Interface
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Vasopressor and Fluid Bolus
Logic




Vasopressor &
Fluid Bolus Logic

START

Give 1L LR,
500 cc pRBC,
0.04 U/min vasopressin
over 10 Minutes

Intervention Logic |

|

!

Vasopressor Logic

MAP between

MAP < 65 mmHg 65-90 mmHg

Current NE
Dose < 0.12
mcg/kg/min

No Intervention

No

; Yes l

MAP > 90 mmHg

mcg/kg/min

Current NE
Dose > 0

No
y

Yes

v

Increase NE Dose

s No Intervention
0.03 mcg/kg/min

No Intervention

.

Repeat every 3 Minutes

A

Fluid Bolus Logic

Decrease NE Dose
0.03 mcg/kg/min

l v .

y

.

No

MAP < 65 mmHg

No

Yes | Give 500 mL LR Bolus

f

Yes

NE = 0.12

e mcg/kg/min

No

\ 4

No Intervention
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Physiology-Driven Infusion System

Intervention

-

Adjustments
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System Implementation
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Hemodynamic
Trajectories




MAP (mmHg)

Shock Index (bpm/mmHg)
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Transformative Operational Capability for 2026

Prolonged Field Care

- Leveraging Field-deployable
metrics to guide precise closed-loop care,
preventing over-resuscitation in
prolonged field

- The control logic consistently
detected hemodynamic shifts and rapidly
initiated interventions significantly improving
survivability in austere settings




+
Future Applications MHSRS

2026

A Scalable Platform é
for Autonomous Critical Care Personalized

Resuscitation

Next-generation ML-driven decision support
to personalize trauma resuscitation and
expand multi-injury battlefield capabilities.

Autonomous
Resuscitation
Platform

Extended Battlefield Multi-Injury

Critical Care Support
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THANK YOU

Yousra A. Ahmed, M.D.
Post-Doctoral Research Fellow
Department of Pulmonology and

Critical Care
Johns Hopkins University
E-mail Address: yahmed7@jh.edu

yousrahmed.md@gmail.com

Phone number: +17738160788
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