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Theoretical Constructs

Analysis/Critique of knowledge

Modeling and Simulation

Applet Development

Clinical Experimentation to Augment Surge
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Why Study Surge Capacity

One of 37 associated target capabilities of the Nat Prep
Goals

HSPD 21 major focus
|IOM Major Focus

DHS JAWG Major Focus
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Medical Surge Areas to Study

Surge Area Literature

Health System 4+
Public Health ++
Community +
First Responder +
Supply Chain Dynamics +++++
Morgue 0
Specialty Service (PC) 0
Communications 4
COOP 4+
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Surge Capacity Definition

"...rise suddenly to an excessive or abnormal value

(AHRQ)
(Shultz and Koenig)
Hafling)
(Barbera and Macintyre)

(Hick AEM 2004; 253)
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Surge Capacity Definition




Hospital Preparedness Measures

Dimensions of Preparedness Measured By Surveys

CDC/ CDC/
Dimension NCHS AHRQ GAO APIC JCAHO NPS SV
Response Plan v Vv AR v Vv
Surge Capacity % Vv v v V
Incident Mgmt v v v v Vv
Educ & Training  V v v ooV VAR,
Surveillance v v v V
Communications 4 vV v v
Security v v v V
Logistics v v
Integration in CEP v v v V Vv




Hospital Preparedness Measures

Characteristics of Existing Surveys

Instrument &

Purpose Developer Type Target Items Mode
BT & MC Preparedness NCHS Generic  Hospital 83 Self
BT Preparedness AHRQ Generic HC 213 Self
facility
BT Preparedness GAO Generic  Hospital ? Self
MC Checklist APIC Generic HC 252 Self
facility
Hospital Integration JCAHO Generic  Hospital 57 Self
NPS Preparedness CDC NPS Pub 125 Self
specific Health
Smallpox Vaccination CDC Incident Pub 36 Self
specific Health




Measuring Surge Capacity

The Joint Commission (JCAHO)

have urged

. an agreed-upon set of units,
or measures, of surge capacity at the
federal level or, at the very least, at the
state level . . .” for facility-based surge
capacity

Health care at the crossroads: strategies for creating and sustaining
community-wide emergency preparedness systems. Joint Commission on Accreditation of Healthcare Organizations: 20( MC E R
http://www.jcaho.org/about+us/ public+policy+initiatives/emergency_preparedness.pdf
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http://www.jcaho.org/about+us/
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Conceptual Framework
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What are the Components of
Medical Surge Capacity

System

Planning

Community Infrastructure
Government
Informal Networks

Public Health
Incident Command
All Levels
HEIC
Regional Co-operation
Multiagency
Interhealth System
Communications &
Information Flow
Supply Chain Distribution
EMS/First Responders
Continuity of Operations
Cyber Security

Space

Facilities
Medical Care
Storage
Laboratory
Mortuary
Housing of Staff

Quiality
Size
Capability

Staff Supplies

Numbers Biologics
Capability/Skill Set Respirators
Expertise PPE

Stamina Standard Supplies

Psyche Food and Water

Challenge: To determine key
elements and means to measure

(Kelen & McCarthy, AEMJ: 13:1089-)




How is Surge Related to Capacity

Su rge: = Volume*Time*Complexity

Volume Rate, Time, Resource Demand

Capacity: System, Space, Staff, Stuff

Response Capability (relates the two)
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Figure 1. Functional Relationship of Surge Response Capability to
Surge Capacity and Surge

Maximized Available Resources

Surge Response Capability = Planning * Resource Demand
B - Surge Capacity
= Planning Surge
SyStem(Integrity) * Space(size * quality) * Sta'ff(numbers * skill) * Supp“es(volume * quality)
= Planning *

EVent(type * scale * duration) * Resource(demand * [consumption + degradation])
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Plume Model Surge

J. Epstein; Brookings
B. Soni: UAB




J Coolahan (JHU-APL)
Bharat Soni (UAB)
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Conceptual Work: Consensus

Discharge Criteria

Risk of Easls Mean vppsr lmit of
consequentlial tolerance for consequential
medlcal event medical events (IQR)
1§ minimim) Minirmur to no anticipated medical events during 3-E%(2-5)

next 72 h
2 (ki) Cakulated risk of non-fatal medical event. Transfer  11-7% (5-1E)

T lovwr anu ity facility appropriate. Consider eady
dischargewhen effectsof disaster excesd risks of
remaining in hospital—ag, risk of bisthreat
transrnission, effects of rescurce constraints
3 (moderate] Consaquential medical avent guite likely without 33-1% (25-50)
criticalintereention
Discharge to home not advizable
Trarsfer to facility of moderate capabilities
appropriate
4 (high Fatient care cannot b interrupted without virtually  61% {45-80)
assured rmzrbidity or mortality. Highly skilled care
required
Traresfer ta major acute-care facility only
& {wery high) Patient cannot b moved or readily transferred G230 [ Q5-100)
Generally unstable for transport
Consider |CU-capable transport onky

I Uik nisbee-care unik.

Table 1: Consensus disposition classification and tolerance for rate of consequential me-:ll-:aIeP ﬁ C l j R

Kelen: Lancet 2006;368:1984-90 S HIONFIAND SEGURITY
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Discharge Criteria for Hospital Surge

Number Withdraw™
who voted (1-10)
3 H O S p ita | Syste m CPR or defibrillation 27 10 (10-10)
Intubation or airway management 27 10 (10-10)
Major surgical procedure or operation 26 9 (8-9)
1 6 8 O b e d S Caesarean section 27 9(9-10)
Intravenous drugs; pressors; fluids 27 8(8-9)
. Oxygen dependent 27 8(7-9)
Random Selection of
Cerebral bolt 27 8 (7-10)
. Dialysis 27 7(6-9)
5 O U n I t S Thoracostomy 27 7(6-8)
Non-invasive PPV 27 7(7-9)
Thrombolytic therapy 27 7(6-8)
Followed for 3d for Cl v s
Other invasive procedure 27 6(5-8)
Psychiatric menitoring 27 6 (4-8)
Cardiac catheterisation 27 6 (4-7)
Thoracentesis 27 5(4-7)
Wound care 27 5(4-5)
Central line 27 5(3-5)
Incision and drainage 27 5(4-7)
Parenteral nutrition 27 5(3-5)
Paracentesis 27 5(3-6)
Vaginal delivery 27 5(3-8)
Arterial line 27 4(2-3)
Lumbar puncture 27 4(2-5)
Cardiac monitoring 27 3(2-4)
Parenteral pain medication 27 3(3-4)
Support for ADLs 27 3(2-4)
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Figure 1. Critical Intervention & Discharge Status of Subjects

i
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D/C When? <3d
N=1,998
Cl? No Yes No Yes
' N=666 N=1,332 N=320 N=1,081
Tvpe? Discrete Continuous Discrete Continuous
ype: N=869 N=463 N=513 N=568




Figure 1. Critical Intervention & Discharge Status of Subjects

786 discharged Hospitalized

N=3,399 Died

N=92

D/C When?

Cl? No Yes Yes
' N=666 N=1,332 N=1,081
Tvpe? Discrete Continuous Discrete Continuous
ype: N=869 N=463 N=513 N=568
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What needs to be studied

Projects/Research Questions

1A Guidelines for decisions

1B Behavioral responses

1C Bed availability decision making
i 1D Bed availability and outcomes
= ' 2A Triage protocol adequacy

2B Augmentation of triage systems
2C Communicating triage strategies
3A Leadership composition

3B Optimal decision making

3C Leadership change

3D Decision tools

4A Communication standards

4B Synchronizing communication
4C Communication failures

5A Credentialing systems

5B Evaluating workforce

5C Training models

4 — = __1,'\

1C/ 1D

Fundability
[+ ]
|

2B/ 5B

1 I ] | |
1 2 3 -1 5

Feasibility

SAEM Consensus Conference, May 2006

Rothman, AEMJ 13:1160-68 PAC ER
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What needs to be studied
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Fundability

Projects/Research Questions

1A Guidelines for decisions

1B Behavioral responses

1C Bed availability decision making
1D Bed availability and outcomes
2A Triage protocol adequacy

2B Augmentation of triage systems
2C Communicating triage strategies
3A Leadership composition

3B Optimal decision making

3C Leadership change

3D Decision tools

4A Communication standards

4B Synchronizing communication
4C Communication failures

5A Credentialing systems

5B Evaluating workforce

5C Training models

Feasibility

Rothman, AEMJ 13:1160-68

-1 5

My Opinion

Metrics

Situation
Awareness

Supply Chain
Altered Stds of
Care

COOP

Evacuation
PAC LR
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