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What this talk 1s abous

A The development and deployment of softwar
for evaluating the vaccine cold chains
developing countries

I Software has been used in four African countries
to analyze recently completed cold chain
Inventories

A Bigger issues
I Use of information in supporting health systems
I Introduction and sustainability of technology
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1. Implications of inventory based cold chin |
planning to global health

2. Adoption and use of softwarat the Ministry
of Health

3. Software technologies for national health
systems
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Background on PATH

A Seattle based NGO working in health
technologies

A Founded 1977
I Now working in 70 countries

A Program for Appropriate Technology in Healt

A Approximately 1000 employees world wide,
400 In Seattle
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Cold Chain and Immunization
Technologies at PATH
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Vaccines and Immunization

A One of the worlds most effective health interventions

I Wide coverage of basic vaccines
A Diphtheria, Pertussis, Tetanus: 77% in poorest countries
A Tremendous reduction in deaths
A Some diseases close to elimination

A Large scale global programs
I Decade of Vaccines

A Introduction of new vaccines
I Pneumococcal and Rotavirus vaccines
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New Vaccinéntroduction Timeline

Prieumnococcal Vaccine Introduction 2010-2014

W 2010
W 2ot
W 2012
W 2013

2014

Rota Virus Vaccine Introduction 2011-2016

W 20
W 2012
W 2013

2014
2015
2016
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Old vs. New Vaccines

4 100 doses }
Polio and Measl¢
$635

625 doses
Rotavirus
$4687
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Melinda Gates (128-09)p

Q: I'm just curious and this must be very hard as very practical, successful people
to admit - but has there been an occasion where you've let some foundation mone
out the door and after a couple of years you would say, oh, that was pretty much &
failure; that was wasted money; didn't work?

Melinda Gates: And sometimes you make a mistake where it's a fantastic
investment but there's a little piece of it you didn't get right. So, a great example is
rotavirus. We have, thank God, an amazingddging vaccine that's coming for kids.
And it's actually being delivered now in Nicaragua; we're going to get it out in lots
places. It's a vaccine against diarrhea. . . . Well, unfortunately, the rotavirus
packaging came out too large. We had these large boxes. Well, you can't carry lat
boxes of vials of vaccinations out into villages. That requires too much refrigeratio
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Cold Chalin

Primary Intermediate vaccine store Health post
. Health centre U

vaccine store Region-upto 3 | District-upto | Upto one month pto one

Up to & Months months onemonth month
OPV “15°C to -25°C
BCG
Measles, MR, MMR 2°C to +8°C
YF (15°Cto 25°C also possible)
Hib freeze-dried
Meningococcal A&C

+2°C to +8°C
HepB
IPV
DT,DTP,DTPHep B 42°C to +8°C
Hib liquid Never Freeze !
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Vacene Cold Chain Structure

Manufacturers

National Vaccine
Store

Ministry of
Health

Regional Regional
Store Store

Expanded
Program of
Immunization

District District District District
Store Store Store Store

Health
Center

Health Health Health [
B  Post Post Post [lcel




Is Mozambique ready to Iintroduce
Rotavirus Vaccine?

A Is the cold chain of adequate capacity and
guality to safely store vaccines from entry in
to the country to use at peripheral health
facilities?

A What areas of the cold chain should be
targeted for improvement?

A How much will it cost?
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Cold chain inventory

A2 K4 Aa 0KS adal dgdza 2
A How many refrigerators?

A What types are they?

A How old?

A Are they working?

A Are they big enough for the required
vaccines?

A Where are they?
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Inventory Based Cold Chain Capaci
Analysis

Health
facility list
Capacity
/ analysis
Demographic
data
\ Cold Chain Planning
Tool Reports
(CCEM)
Refrigerator /
inventory
Equipment
requirement
Vaccine list
schedule
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Cold Chain Equipment Manager (CCl
Development and Deployment
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CCEM History

A 2006 CCEM development starts at the TechN
Consultation in Mexico

A 2007 CCEM piloted in collaboration with Ugandz
EPI team, WHO/IST, and UNICEF/TACRO.

A 2009 CCEM migrated to MS Access 2007, with .
new user interface and stability enhancements

A 2010 Release of CCEM at TechNet Consultatior
Kuala Lumpur
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I Inventory completed in February 2011
I Introduction workshop in March 2011
A Country B (827 facilities, 1426 refrigerators)
I Inventory completed in September 2011
I Introduction workshop in September 2011

A Country C (2846 facilities, 3153 refrigerators)
I Inventory completed in March 2011
I Introduction workshop (with Country D) in July 2011

A Country D (1605 facilities, 3080 refrigerators)
I Inventory competed in April 2011
I Introduction workshop in July 2011
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Results

A Successful in completing inventories and
generating information for national cold chair
plan

A Simple analysis methodology identifies
bottlenecks in the cold chain

I Quantifies costs for upgrades
A Substantial differences between countries
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Country readiness analysis

A Assess cold chain capacity with respect to
vaccine introduction

A High level analysis focusing on structure of
cold chain

A Ability to support conclusions with the
underlying data
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Cold Chain Equipment Status Summ:
e ——E e LS LS

Overall cold chain readiness

Capacityby level

Astores (National, Regional)
Mistrict stores ‘
AdealthCentres(public/private)

Meripheral facilities (Health Post

and Dispensaries)

Equipment Quality/Age
Shortagesvith PCV 13
Shortages with Rotavirus . .

Key Cold Chain Investment Increase capacity Purchasecold Purchasenew  Begin replacing
required for launch at district and rooms for cold rooms for old equipment
national storefor regional stores  Rota launch prior to next
Rota launch vaccine launches
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Infrastructure (Electricity)

151 (5%)
22 (12%)

382 (12%)

2021 (71%)

All facilities

42(5%)
100 (11%)

81(9%)

690 (76%)

10/13/HE IV and HC Il

Electrical Availability (Country C)

O <hrs/24hrs
E18to 16hrs/24hrs
B More than 16hrs/2ahrs

B None

O <8hrs/2ahrs

O 8to 16hrs/2ahrs

8 More than 16hrs/2ahrs
B None

O <8hrs/24hrs

O 8 to 16hrs/24hrs

B More than 16hrs/2ahrs
= None

B(17%)

a2 (31%)

41 (30%)

30 (22%)

District and Sub-district Stores

O <ahrs/2ahrs
08 to 16hrs/24hrs
B More than 16hrs/24hrs
u None
890 (91%)
Confidential HCI 30

10/27/2011

University of

Electrical Availability (Country B)

36 (4%)
20 (2%)

414 (50%)
356 (43%)

All facilities

18 (4%)
13 (3%)

173 (36%)

277 (58%)

Health Centres

O <ghrs/24hrs
O 8to 16hrs/2ahrs
@ More than 16hrs/2ahrs|
= None
28 (100%)

District Stores
O <ghrs/24hrs 0 <8hrs/24hrs
0810 16hrs/2ahrs. D8 to 16hrs/24hrs
B More than 16hrs/2ahrs @ More than 16hrs/24hrs|
W None ® None

127 (87%)

Confidential Health Posts 8
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Country analysis

A Multi year simulation with equipment
allocation, removal, and changes in vaccine
schedules

A Outputs:
I Facllities in shortage
I Assignment of equipment to meet shortages
i Capital and energy costs ==l
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Vaccine StoragReguirement
WHO Method

A What vaccines are in the

A How big is the vaccine and perV'a' el per Elo=c

packaging (ciper dose) 1
A How many doses DTP 10 3 3
A What is the population OPV 10 4 1
receiving vaccine
A What |s?he coverage HPv ! ! =~
A What is the population served =¥ 7 1 3 >0
by the facility PCV13 1 3 12.9
A What is the wastage Rota A 1 2 17.1
A How long is vaccine stored  Rota B 1 2 45.9

I Supply interval
I Reserve stock
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Faclility storage shortages

| Ho. facilities with +2C to +8C storage |
Admin ArealFacility Type [_Suwls _[[Match| Shortage |
| Total | [ >30% |[10-30%|[+-10%)[10-30%| >30% |
P | [NATIONAL STORE | [1 ] L o || o || o |
[REGIONAL STORE | | 11 |[ o || o || o || o
[SUB-DISTRICT STORE | | 22 i I | 1 |
Current Schedule [DISTRICT STORE | iz a7 |
[PUBLIC HCIV | [ 1s0 || | | 1 |
[PUBLIC HCIIT | [ 783 || | | 11 ||
[PUBLIC HCTI | | %83 || | | 22 ||
P | [naTIONAL STORE | [ 1 ][ o | o | |
[REGIONAL STORE [ | 1 ][ o J] o |] o [
[SUB-DISTRICT STORE | | 22 i I I 3 |
: [DISTRICT STORE 12 | I IECI
Current with PCV13 PomC ey oo L s |
[PUBLIC HCTIT | [ 783 || | | 36 ||
[PUBLIC HCII | | 983 || | | 38 |
P |[aTIONAL STORE | [ 1 | | L o |
[REGICMAL STORE | [ 11 [ o || o || o |
. [SUB-DISTRICT STORE | [ = | o [ 2|
Current with PCV13 + Rota DISTRICT STORE | [ | s |
[PUBLIC HCIV | [ 150 || | | 6 |
| ||pustc Hom | [ 783 ] | | 65 |
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Computing equipment needs

A Assign equipment to facilities to make up short
fall

A Options defined for facility types, e.g., assign M
404 and V170 GE to district stores

A Assignment considers electricity availability

Equipment 2011
av
p | (Cold Room +2'C to +8'C B 437,928
Icelined refrigerator 100 103,121
|Ipright refrigerator; electridty & gas 39 66,885
IJpright refrigerator; electricty & kerosene 23 63,375
Area MK 074 MK 204 MK 404 MK304 VATO EK V170 GE WICR 15m3 WICR30m3 WICR40m 3
Dispensary 3 1 3
District Vaccine Stare 7 55 g
Health Centre - CHAM 7 3 3
Health Centre - MoH 18 16 17
Health Post 2 8 16
Mational Vaccine Store 3
Regional Vaccine Stare 1 2 2
TOTAL 5 32 55 3 28 39 1 5 2




Using CCEM to understand cold cha
logistics

A Explore different policy options using country
data
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Cold chain analysis

A What is the impact on cold chain capacity
requirements of reducing country vaccine
delivery periods from three months to one
month?

A What is the cost savings in purchasing
equipment required for PCV and Rota
together, instead of separately?
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Cold chain analysis

A What are the energy cost savings in replace
gas equipment by electric equipment in
facilitieswith access to electricity?

A What is the demand for a low capacity vaccir
storage devices that does not require access
to electricity?
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Sustainability and Adoption

A What are the prospects for sustained and
expanded use of CCEM at the country level?

A What did we learn from the four countries?
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