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Scenarios

B Biological
— Anthrax
— Smallpox
— Flu Pandemic

B Chemical
— Chlorine
— Mustard
—  Sarin
B Nuclear/ Radielegical
— 1 KT or 10 KT nuclear device

—  Radielegicalidispersion device' (“Dinty: hemiar)
— Radielegicalipoint seurce



o Factors Considered in the
Casualty Module

B Attack location characteristics (e.g., population
density)

B Time delay between attack and when

symptoms present (bielogical and radioclogical
scenarios)

B Optienallmass prephylaxis (hielogicallanad
iadielegicall scenaros)

B Condition or casualties uponi arrival at the ED
(e.g., milaivs. severe symptems)



AHRQ

Select a scenario

AHRQ Surge Model

Scenario Selection Screen

Choose a Scenario:

)

Anthrax spray device mounted on a wan traveling through a city center.

Smallpox cold-air burst inside a theater,

Ligquid Chlorine explosion on a railroad tanker in a suburhb,
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Sulfur Mustard bomb detonated at an outdoor event.
released via a fogger in an indoor arena.

1KT Muclear Explosion in a city center.

10KT Muclear Explosion in a city center.

Radiological dispersal device detonated in a city center.

Radiological point source covertly placed in a large train station,
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AHRQ Surge Model

Frevious I Load Default Values

Anthrax Scenario Options

Estimated Number of Casualties: |2,000 j

Attack occurs in: |VWashington--Baltimaore, DC--MD--%A-0 CMSA,

mass prophylaxis campaign?

Yes "I

If yes, provide the following information about the campaign:

Percent of MSA population to be provided prophylaxis: IE“:| percent,

Campaign start date: 2 days after the attack,

Carnpaign duration: 2 davys,

Campaign effectiveness: I93 percent,




AHRQ
Advancing

Excellence in
Health Care

AHRQ Surge Model

Previous I Load Default Yalues

Sarin Scenario Options

Estimated Number of Casualties: |2,000 j

Attack occurs in: |Boston-‘Worcester--Lawrence, MA-MH--ME--CT ChWSA,

Indoor attack location characteristics:

Mumber of people in the arena: IEEDDD people

Average arena ceilling height: IED feet

Arena size (110000 square feet

Surrounding area characteristics:

Cistance from indoor attack location to population: 100 feet

Population density of surrounding area: 30 people per 1000 square feet
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AHRQ

Casualty Arrival Pattern at Hospital

Casualty Arrival Pattern at Hospital
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Health Resource Data
Sources

B Medical literature
— Limited resource use data

B Expert consensus documents (DHHS)
— Ventilation reguirements
— Crhitical ICUI supplies

B Expert consultation
— Medical resource reguirements in ICU

B AHRO HCUP data
— e.0.,/ength of stay



B Durable
equipment

B Human
[eSOUrces
Pharmacy.

Consumanle
supplies

H Personal
protective
equipment

Surge Model Resources

B Psychological
Support

B Housekeeping
N [Lab / Radioclegy
H Viortuary

B Nutritien



Adult Med/Surg Bed Adult Mechanical ventilator
AHRQ | AdultICU Bed Pediatric Mechanical ventilator
chdvancing  IPediatric Med/Surg Bed Adult Ventilator Circuit
¥ pediatric ICU Bed Pediatric Ventilator Circuit

Burn Bed Closed circuit suction catheter 14F

Operating Room Closed circuit suction catheter 8-12F

Airborne Isolation Room Humidification and Flitration Unit (HMEF)
Intensivists (CCM) Endotracheal tube, 3mm ID
Critical care nurses (CCN) Endotracheal tube, 4mm ID

Surgeons Endotracheal tube, 5mm ID

Non-intensivists (MD) Endotracheal tube, 6mm ID

Non-critical care nurses (RN/LPN) Endotracheal tube, 7mm ID
Pharmacists (PharmD/RPh) Endotracheal tube, 8mm ID
Respiratory Therapists (RT) Laryngoscope blades, adult

Mortuary Laryngoscope blades, pediatric

Ventilator Oxygen (02) Laryngoscope handles
NC Oxygen (02) Endotracheal stylette
Pulse oximeter Resuscitation Bag, adult

Finger pulse oximeter strip Resuscitation Bag, pediatric

End tidal CO2 detector, adult Radiology machines

End tidal CO2 detector, pediatric Radiology supplies

Temperature monitoring equipment Chemistry Laboratory machines

Urine output--Foley catheter 8F-12F Chemistry Lab supplies

Urine output--monitor bag Hematology Laboratory machines

BP cuffs, adult Hematology Lab supplies

BP cuffs, pediatric Micro/Virology Laboratory machines

Microbiology/Virology Lab supplies




AHRQ

Tube, Drainage, Surgical, Pleurovac System (LATEX FREE)

Syringes 3cc 21G 1"

Tube, Drainage, Surgical, Thoracic, 12-28, Fr, Straight (LATEX FREE)

Sodium Chloride Flush 0.9% Preservative Free 3ML Carpuject

Tube, Drainage, Surgical, Thoracic, 32-36, Fr, Straight (LATEX FREE)

Sterile Water For Injection Preservative Free 10ML Vial

NG Tubes Sizes 6F-16F

Providine lodine 10% Swab sticks Triples

Crystalloids

Tincture of Benzoin, 4 oz.

Sodium Bicarbonate Injection 50mEq; 50mL; 10s Syr

Intravenous catheter & needle unit, 18G x 1 4"

Lactated Ringers Solution, IV 1000ML

Intravenous catheter & needle unit, 18G x 2"

Sodium Chloride 0.9% Solution IV, 1000ML

Intravenous catheter & needle unit, 20G x 1 4"

Dextrose 5% Sodium Chloride 0.9Inj. 1000 ml

Intravenous catheter & needle unit, 24G x %"

1/2 NS Solution IV, 1000ML

Intravenous set, butterfly, 12" tubing, 21G x %"

Dextrose 5% Sodium Chloride 0.45Inj. 1000 mi

Triple Lumen Catheter, Intravenous

Dextrose 5% 250 ml

IV admin set, 10 drops/ml, y-site

Blood & Renal Products

IV admin set, 60 drops/ml, 2 y-sites

PRBC, Unit IV site transparent dressing, 2" x 3" (Tegaderm or equivalent)
Platelets, Unit IV site transparent dressing, 2 %" x 2 %" (Tegaderm or eqvint)
FFP, Unit IV Pump

Hemodialysis dialysate, Unit

Heparin Lock Flush Kit, 100 units/ml

GOWN COVER UNIV YELL

N95/surgical masks

GOWN ISOLATION FLUID RESIS

Face shields

SANITIZER ALCOHOL GEL (L)

Latex, non-sterile gloves

CLEANER BLEACH CLEAN UP (L)

Latex-free, non-sterile gloves

BAG LINER RED 15X9X24

BAG LINER RED 30X36

BAG LINER RED 39X48

Latex-free, sterile gloves



PHARMACEUTICALS

|Paralytics

Antivirals

Succinylcholine Chloride Injection 20 mg/ml 10ml

Oseltamivir 75mg po

¥
- SYRYICHg,

Vecuronium Bromide Injection 10 mg, 10 ml vial, 10's

oy
gH Zanamivir 10mg po

JHemodynamic support

Advan|Amantidine 100mg

Vasopressors

Excellefacyclovir Capsules, 200 mg

|Dopamine HCL 400MG (80MG/ML) Vial for Injection

Health
Antibiotics

Inotropes

Oral beta lactams (amoxicillin, amoxicillin/clavulanate)

|Dobutamine Hydrochloride Inj. 250 mg/20 ml, 10 vials

Amoxicillin 500mg Tablet

JovT Prophylaxis

Amoxicillin Chewable Tablets 250 mg

|Enoxaparin Sodium 40 mg/0.4mL syringe (Lovenox)

Amoxicillin Oral Susp. 250mg/5mL

SQ Heparin (unfractionated)

Amoxicillin/Clavulanic Tablets 875 mg/125 mg

Aerosol drugs and equipment (to include saline)

Amoxicillin/Clalvulanic Chewable Tablet 400 mg/57 mg

|Bronchodilators

Amoxicillin/Clavulanic Oral Susp 200 mg/28.5 mg/5 mL

Albuterol

Oral macrolides (azithromycin, clarithromycin)

Atrovent

Azithromycin Syrup 200 mg/ 5 ml, 30 mL

Analgesics/Antipyretics

Azithromycin Tabs. 250 mg, 18's

Acetominophen

Clarithromycin Tablets (BIAXIN XL) 500 mg, 14's x 4 ASA
Oral fluoroquinolones (moxifloxacin, gemifloxacin, levofloxacin) Ibuprofen
Levofloxacin Tablets 500 mg, 50s (Levaquin) Antiemetics

Ciprofloxacin HCL 500MG Tablets 100 Tablets per unit

JProchlorperazine Pediatric Suppository 5mg

Ciprofloxacin HCL PO Suspension 250 MG/5ML 100 ML Btl

IProchIorperazine Suppository 25mg

Intravenous beta-lactams (e.g., ceftriaxone, cefotaxime, ampicillin/sulbactam)

|Proch|orperazine Tablets 10mg, 100's

Ceftriaxone 1g

Gl Prophyaxis

Cefotaxime

JFamotidine Tablets 20mg; 100's

Ampicillin/sulbactam

|Felodipine Tablets 5 mg, 100s

Intravenous fluoroquinolones (moxifloxacin, gemifloxacin, levofloxacin)

Steroids

Moxifloxacin

|Methylprednisolone SOD SUC 125mg (2ml) Vial

Gemifloxacin

IDexamethasone Na Phosphate Injection 4 mg/ml, 5ml, 25's

Levofloxacin 750mg

IMethyIprednisoIone Injection 125mg; 2mL 25s

Intravenous nafcillin

IMethyIprednisoIone Sodium Injection 1000mg

Nafcillin Sodium for Injection 1 Gml

IMethyIprednisoIone Tablets 4 mg; 21's

Intravenous vancomycin

IPrednisoIone Acetate Ophth Suspension 0.12% (Pred Mild) SmL

Vancomycin Injection 1 g eq.

IPrednisoIone Syrup 15 mg /5 mL, 240 mL

linezolid

IPrednisone Tablets 20mg; 100's

Other Antibiotics

|Prednisone Tablets 5mg; 100s

Doxycycline Hyclate, 100mg Tablets, 20 Unit of Use

Sedatives

Doxycycline Hyclate Suspension 25MG/5ML 60ML

Diazepam HCL 10MG (5MG/ML) SDV for injection SCIV

Doxycycline Hyclate 100MG Powder Vial for Injection

JLorazepam HCL 2mg/ml (1ML) 22G ndl Carpuject CSIV

Doxycycline Hyclate 100MG Tablets 500 Tablets per unit

IMorphine (especially for palliative care)

Doxycycline 100mg IV (Vial)

Mophine 10mg/ml 1ml Carpuject

Fentanyl Citrate inj 50mcg/ml 2ml

Morphine Sulfate 10mg/ml 1ml 25G Needle Carpuject CSII




Arriving
Casualty

Emergency

Discharged
Patients

LoS value Mortality rate
Mean Low
Calculate
SCENARIO STREAM
Flu Moderate Hospitalized moderate
Flu Severe ICU severe
Path Probabilities Overall probabilities Expected Length of Stay
ED ED
ED Floor JFloor ED ED
ED ED Floor |ICU ICU ED ICU ICU
ED ED Floor |Floor JICU Floor JFloor JICU Floor [Floor E[LoS] E[LoS] E[LoS]
Disch |Death |Disch |Death |Death |Disch |Death |Death |Disch |Death |P(Disch) P(Death) Sum [Disch Dead Overall
0% 0% 89% 5% 1% 4% 0% 0% 1% 0% 94% 6% 100% 6.48 5.10 6.39
0% 0% 4% 0% 0% 1% 0% 21% 71% 4% 75% 25% 100% 13.64 6.35 11.84
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ganlicast Flu Model Anticipates
Extended (~180 day) Event
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Adult Med/Surg Bed

Adult ICU Bed

Pediatric Med/Surg Bed
Pediatric ICU Be:

Burn Bed

Operating Room

Non | care nurses (RN/LPN)

0.042

0.021
0.042
0.0315
0.307

0.399
0.156
0.307
0.12
0.285
0.0117

Closed circuit suction catheter 14F
Closed circuit suction catheter 8-12F

Hu cation a F
Endotracheal tube, 3mm ID

(HM|
0.0117
0.0501
0.0921
0.036

b 0.0921

ped 0.036
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Finger pulse oximeter strip
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End tidal CO2 detector, adult | 0.307] 0.0921
End tidal CO2 detector, pediatric
Radiology machines 0.021
Radiology supplies
Chemistry Laboratory machines
1
Hematology Laboratory machines
1
o/Virology Laboratory machines 0.021
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Calculating Patient Type-
Specific Resource

—eﬁﬁ'S'U'm'p't'l'(‘)'ﬁ—

B First define average resource
requirements per unit, per patient type,
and per time interval

H Calculate, based on LOS and
death/transfer rates, the number of
patients In any resource consumption
category at any given time
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EXCENENCR |

Table 5: Aperepate Number of Episodes of Ilness, Health Care Utilization, and Death During Moderate amd Severe
Influenza Pandemic Scenarios®
Severe (1915-5ke)
00 million (307%) o0 paillion (30%E)
Chutpatient 45 mellion (30%) 45 paillion (50%)
medical care
Hospitalization | 265,000 Q. 200,000

Imtensive Came 128,750 1,485,000
TUmet (ZCTT) cars
Mechanscal 64875 745,500
venolaton
203,000 1,903,000
*Extimates based on exmapolation fom past pandemics m the Uniiad States. INoda that these estmates do not include the potendal mopact
of modern misTventons.

--http://www.pandemicflu.gov/plan/pandplan.html



Limitations:

® The model does not sufficiently distinguish varying
time frames and locations of events (for example,
bioterrorist attacks may be discrete in time and locale
VS. a pandemic ofi influenza which would be
widespread over weeks or months and woeuld have a
global impact)

® [he moedelldoes not include any Impact of resource
availapility: oni clinical eutcomes

® [he moadel does not reflect the capanilities of the
current or augmented supply: chain In the event of a
SuUstained emergency. event



Next Generation
Modeling Framework:

—Iﬂ‘regmhﬂ'g-Res'pﬁﬂ'S'e-L-amsﬁt's—

B Create an integrated response logistics model
of disaster response and treatment for the
United States, adding to current model

Epidemiological modeling of disease transmission
withi estimates of burden of disease

Multiple field interventions (extrication, EMS, mass
prophylaxis (Vaceine, antivirals), secial measures)

Distributien of casualties te existing/augmented
faciities

Realistic temperalfiacions (Muman and materiel
mobilizatien, supply: chain delays)
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