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AMotivation

AFraming the problem

AAnticipating and influencing demand

AUnderstanding your internal supply capacity
ADeciding your risk tolerance for emergency stockpiling
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Learning objectives

AAnticipating and influencing PPE demand during COVID
19 type pandemics

AUnderstanding your internal PPE supply capacity and
residual demand

ADeciding your risk tolerance for emergency PPE
stockpliling




Motivation
ASPR Office of the Assistant Secretary for
Preparedness & Response

A From July 2029 July 2021 our team conducted research funded by the
Assistant Secretary for Preparedness & Response (ASPR) determining tt
appropriate PPE stockpile for a state level public health agency.

A Over the course of this research, we conducted:
A 30 subject matter expert interviews
A Released a survey with 332 responses
A 14 meetings with MDPH representatives
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AAcute care hospitals
AOutpatient services
AEmergency medical services
(EMS)
ASkilled nursing facilities
AAssisted living facilities
Alnpatient behavioral health
ADental
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Preparedness plan framework
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internal supply and able to provide to fill
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capacity? facility supply gaps?

Epidemiological

and other Residual
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Demand Facility Supply Facility
Plan Plan Stockpile Plan
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Preparedness plan framework
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Understanding facility demarmgdbottom line

1. To prepare for the next pandemic facilities must have
an accurate understanding of PPE use in relation to
case loads.

2. Facilities should invest in policy levers that can be

pulled early in demand surges to decrease demand
before supplies run out.
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Understanding facility demarmgdbottom line

1. To prepare for the next pandemic facilities must haye
an accurate understanding of PPE use in relation to
case loads.

2. Facilities should invest in policy levers that can be

pulled early in demand surges to decrease demand
before supplies run out.
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Determining demand through simulation

Patient population™——
Staffing policies

Infection control policies

Patient transfer policies

Standards of care

11

PPE use
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Determining demand through simulation

https://github.com/MIT-HSCL/PRBseModels

O Search or jump to... Pull requests Issues Marketplace Explore

& MIT-HSCL / PPE-Use-Models  Private ®Watch 0 ~ ¥ Fork 0 V¢ Star 0~

<> Code (© lIssues 19 Pull requests (® Actions [ Projects © Security |~ Insights 83 Settings

¥ main ~ ¥ 1branch © 0 tags Go to file Add file ~ About 3
No description, website, or topics
mollymcguigan Add files via upload e7as4ef on Sep 30,2021 O 40 commits provided.
Acute_Care_Hospital_Model Add files via upload 4 months ago M Readme
Yr Ostars
Other_Facility_Models Add files via upload 4 months ago
® 0 watching
[ README.md Update README.md 5 months ago ¥ 0 forks
README.md 7
Releases

No releases published

PPE'Use'MOdeIS Create a new release

These models calculate daily PPE use for the designated healthcare facility given three types of inputs (described

below). All excel files are example inputs with data from Massachusetts gathered during and after COVID-19. Packages

| ts: No packages published
nputs: Publish your first package
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Understanding facility demarmgdbottom line

1. To prepare for the next pandemic facilities must have
an accurate understanding of PPE use in relation to
case loads.

2. Facilities should invest in policy levers that can be

pulled early in demand surges to decrease demand
before supplies run out.
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Key takeawaysc Facility demand levers

Diagnostic test

Cohorting PPE reuse Patient visits urnaround fime
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Key takeawaysc Facility demand levers

Diagnostic test

Cohortin ' iSi )
g PPE reuse Patient visits urnaround time

N (
7\ ‘_'50

-

Cohorting can decrease N95 Increasing N95 and eye Decreasing patient visits by Decreasing COVID test

use: protection reuse policies 50% decreases gown and  turnaround time from 2 day

- 47% in acute care from 1 use to 5 uses can glove use by 50% to 1 day decreases N95 us
hospitals decrease N95 use by 80% in in skilled nursing by 22%

- 92% in assisted living all facilities

- 95% in skilled nursing B T,
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Preparedness plan framework

How resilient
and robust is
internal supply
capacity?

How much will
our population
need?

our organization willing
and able to provide to fill
facility supply gaps?

Facility
Stockpile Plan

Epidemiological

and other
models

Demand
Plan

Facility Supply
Plan
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Understanding faclility suppybottom line

1. Facilities must understand their own capacity to meet
PPE demand surges, including their buffer stock,
Internal stockpiles, and supplier allocations.

2. Facilities can improve their internal capability to meet
demand through investing in emergency stockpiles
and building relationships with PPE suppliers.
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Understanding faclility suppybottom line
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Facilities must understand their own capacity to meet
PPE demand surges, including their buffer stock,
Internal stockpiles, and supplier allocations.

Facilities can improve their internal capabllity to meet
demand through investing in emergency stockpiles
and building relationships with PPE suppliers.
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& When poll is active, respond at pollev.com/gshcc102

35 Text GSHCC102 to 22333 once to join

What is your current days of supply on hand for PPE?

0-30
31-60
61-90

over 90

| do not know but | think my
facility has a PPE stockpile

| do not know and don't think my
facility has a PPE stockpile

.. Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app




& When poll is active, respond at pollev.com/gshcc102

35 Text GSHCC102 to 22333 once to join

How many days of supply of PPE would you like to have on
hand if resources allowed it?

0-30
31-60
61-90

over 90

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app



Massachusetts facility supply plag&pril 2021

Facility type Days of supply on | Days of supply on | Days of supply
hand in Apr 2021 | hand prior to definition
COVIDB19
Acute care hospital 90 14
Outpatient 90 14
Skl||.6d nu.rs_lng 60 4 Average daily use
Assisted living 60 4 during COVIR9
EMS 90 30
Dental 90 7
Behavioral health 90 7
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Understanding faclility suppybottom line
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Facilities must understand their own capacity to meet
PPE demand surges, including their buffer stock,
Internal stockpiles, and supplier allocations.

Facilities can improve their internal capabllity to meet
demand through investing in emergency stockpiles
and building relationships with PPE suppliers.
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Impact of internal facility stockpiles

1X COVID with p£OVID stockpiles

gowns Use and its Effect on Stockpile Qty

] - 3000000
00000 — gowns used
— gowns allocation
mm Residual demand
i - 2500000
_?; 500000 — gowns stockpile <
S 2000000 E
400000 - . i
S Residual demand 2
=) % Q
3 300000 - - 1500000 &
> 5 3
2 X
c§> 200000 - - 1000000 & >
O E =
S O
100000 - | soooon 2 8
Supplier -
allocation ¢ : : : . . . . . 0
0 25 50 75 100 125 150 175 %
. ‘v - e s s s s
Days after pandemic onset CENTER TOR
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Impact of internal facility stockpiles

1X COVID with posCOVID stockpiles
gowns Use and its Effect on Stockpile Qty

600000 + —— gowns used - 20000000
— gowns allocation
mm Residual demand | 17500000
% 500000 - — gowns stockpile c
© - 15000000 &
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© —
O
Q300000 L 10000000 © &
= — O
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allocation 0 : . . . . . . . o
0 25 50 75 100 125 150 175 .
. - §
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Impact of internal facility stockpiles

1X COVID with p€£OVID stockpiles

gowns Use and its Effect on Stockpile Qty

gowns Use and its Effect on Stockpile Qty

1X COVID with pos€OVID stockpiles

] - 3000000 ]
Boagoo — gOWns used 600000 — owns used F 20000000
— gowns allocation — gowns allocation
mm Residual demand | B Residual demand | 17500000
] 2500000 ]
500000 —— gowns stockpile 500000 — gowns stockpile
15000000
= =
E 12500000 E
P n g u
51 300000 - - 1500000 & a 300000 1 - 10000000 2
(W) [}
& &
7500000
200000 4 1000000 200000 4
I 5000000
s 0000 | L 500000 100000
u er . - 2500000
i pp t___, Suppliec %
allocaton,__ . : : : : : : 0 allocation 1 L— . : . . . . . 0
] I 25 50 75 100 125 150 175 ] 25 50 75 100 125 150 175
Residual demand Residual demand
start start

A Maintaining a PPE stockpile equivalent to p6&VID levels as opposed to{@6VID levels results

In fewer stockouts, decreasing reliance on external assistance.
. . . . [ MASSACHUSETTS

A The larger the ofand PPE stockpile, the later stockouts begin, allowing tim GexerarHospiaL
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25 to place replenishment orders. CENTER FOR
Supply Chain Lab

DI1SASTER MEDICINE



Impact of strong supplier relationships

1X COVID, pr€OVID stockpiles, supplier daily shipment = average daily PPE use

gowns Use and its Effect on Stockpile Qty

ED0000 - a0
—— gowns allocation | 3000000

c>5\ 500000 A . [ | Residualdim.e:nd

S Residual demand — gowns stockplle L Jsopoon o

< .

&) ot

© 400000 - Q

O - 2000000

© c v

5 0

= 300000 1 1500000 S S

7)) — O

S 5 S
-

S 200000 - / - 1000000 @ P

O o >
e =
S5 O

100400 + . - e - 500000 Z O
Supplier
. 0 0
allocation 0 75 50 75 100 125 150 175
. w GENERAL HOSFITAL @
Days after pandemic onset  CENTER FOR

26

DI1SASTER MEDICINE MIT Human.itarian
Supply Chain Lab



Impact of strong supplier relationships

1X COVID, postOVID stockpiles, supplier daily shipment = average daily PPE use

gowns Use and its Effect on Stockpile Qty
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Impact of strong supplier relationships

1X COVID, preOVID stockpiles, supplier daily 1X COVID, posEOVID stockpiles, supplier daily
shipment = average daily PPE use shipment = average daily PPE use
gowns Use and its Effect on Stockpile Qty gowns Use and its Effect on Stockpile Qty
- oo arocmon [0
500000 - : :;::::L::::;gd I £00000 - L 17500000
15000000
400000 400000
F 2000000 g 125DU01}D5‘
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Supplieurlb 2 50 7 100 125 150 175 0 Supp”eur/ 0 3 50 | 75 100 125 150 175 °
allocation allocation Internal facility stockpile
IS never exhausted
A Combining a robust PPE stockpile with healthy supplier relationships has @ MASSACHUSETTS
. the potential to prevent PPE stockouts in a pandemic similar to GO¥/ID % .~
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Preparedness plan framework

How resilient
and robust is
internal supply
capacity?

How much will
our population
need?
Epidemiological
and other

Residus

models Raw Demand

Demand
Plan

Facility Supply
Plan
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& When poll is active, respond at pollev.com/gshcc102

35 Text GSHCC102 to 22333 once to join

Would you be willing to participate in a planning group with
facilities like yours to form cooperative PPE purchasing and

stockpile plans?

Yes - My facility already collaborates with peer
facilities/systems

Yes - My facility doesn't collaborate with peer
facility/systems right now but | want to in the future

No - My facility is likely uninterested in collaborating
with peer facilities/systems

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app




Investment Trade Off Analysis

Cost of having more
than you need

Cost of not having
what you need when
you need it

ha —
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Weighing your costs

ADetermining the cost of having too little:
A2 KSYy @&2dz RARY QU KI @S Sy2dzZaAK tt9 2
were you willing to pay to buy what you could?
ADetermining the cost of having too much:

AHow much loss through expiration would feel unacceptable to you?

AWhat other investments would you be curtailing because the money went to
the stockpile in a constrained budget environment?
AT NBE OGKSNB O2YLISUAY3T LINPIN)IYa &2dz g2dzA R A
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PPE Stockpile Ownership Options

Ownership When to use [/ Benefits When not to use /
Option Downside
Vendor e Better for smaller organizations that don’t have e Profit has reached a
Managed enough inventory to fill a warehouse threshold that is > 8%
Inventory distribution fee
e Procuring additional infrastructure is not an Supplier pays to
option. (Requires no additional infrastructure from Vendor/ Distributor
the organization.)
e Contractually may
e Requires less staff to manage, execute, and deliver require a longer-term
orders commitment with
Vendor
In-house e Organization has more control over its stockpile e Requires higher
Stockpile (i.e. stock rotation, allocation quantities and upfront capital
Management inventory pipeline) investment
Operations are at a large enough scale that costs e Demand/

are less / do not exceed product markup (3-4%)

Direct relationship with suppliers opens the door
to suppliers holding additional buffer stock at their

consumption does not
warrant large enough

volumes to overcome

high working capital

warehouse upstream hurdles
User e Requires less warehousing space for the central, e Cumbersome process
Managed controlling organization if items required for
Inventory

pandemic change as

e Cuts down on lead-time to customer facility since certain brands may

not be acceptable at '@ MASSACHUSETTS
\\\/ /.-

product is already pre-positioned
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Warehousing Procedures Overview

AMostly generalized for application in any industry, with a few PPE/healéitific sections

Five core warehousing processes: Recelving,
Putaway, Picking, Packing, and Replenishment



