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What this talk is about 

ÅThe development and deployment of software 
for evaluating the vaccine cold chains in 
developing countries 

ÅSoftware has been used in four African countries to 
analyze recently completed cold chain inventories 

ÅBigger issues 

ÅUse of information in supporting health systems 

ÅIntroduction and sustainability of technology 
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Three themes 

1. Implications of inventory based cold chain 
planning to global health 

2. Stakeholders for global health software 

3. Software technologies for national health 
systems  
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Cold Chain Equipment 
Manager (CCEM) software   
ÅCCEM Project at PATH 

ÅDevelop software to support inventory based cold chain analysis 
and planning 

ÅProject initiated in 2006 with UNICEF and WHO 

ÅApplication builds on public health expertise and global cold 
chain standards 

ÅCCEM Software 

ÅCurrent version is a Microsoft Access application 

ÅModest sized database with custom analysis and reporting 

ÅInventory based cold chain planning 

ÅUnderstand capacity of the cold chain with respect to vaccine 
requirements 

ÅOptimize allocation of equipment to minimize costs 
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Cold Chain Structure 
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Cold Chain 
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Cold Chain 
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Cold chain inventory 

Å²Ƙŀǘ ƛǎ ǘƘŜ ǎǘŀǘǳǎ ƻŦ ŀ ŎƻǳƴǘǊȅΩǎ ŎƻƭŘ ŎƘŀƛƴΚ 

ÅHow many refrigerators? 

ÅWhat types are they? 

ÅHow old? 

ÅAre they working? 

ÅAre they big enough for the required vaccines? 

ÅWhere are they? 
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Country A: 5306 facilities, 4946 refrigerators 
Country B: 827 facilities, 1426 refrigerators 
Country C: 2846 facilities, 3153 refrigerators 
Country D: 1605 facilities, 3080 refrigerators 

Inventory Based Cold Chain 
Capacity Analysis 
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Cold Chain Planning 
Tool 

(CCEM) 

Capacity 
analysis 

Reports 

Equipment  
requirement 
list 

Health 
facility list 

Demographic 
data 

Refrigerator 
inventory 

Vaccine 
schedule 

Cold Chain Equipment Manager (CCEM) 
Software 
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1/5/2012 Change Seminar 10 

CCEM History 

Å2006 CCEM development starts at the TechNet 
Consultation in Mexico  

Å2007 CCEM piloted in collaboration with Uganda 
EPI team, WHO/IST, and UNICEF/TACRO. 

Å2009 CCEM migrated to MS Access 2007, with a 
new user interface and stability enhancements 

Å2010 Release of CCEM at TechNet Consultation in 
Kuala Lumpur 

Å2011 CCEM Inventories and analysis                      
in four African countries 
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CCEM Reports: Facilities 
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Infrastructure (Electricity)  
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Country Equipment Profiles 
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Country reports 

ÅCCEM analysis used 
to support country 
cold chain reports 

ÅReports prepared by 
country EPI teams 

ÅCirculated to WHO, 
GAVI and donors 
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Results from the four countries 
(Summary) 
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Country A Country B Country C Country D 

Overall cold chain readiness 

Capacity by level: 

Å Stores (national/regional) 

Å District stores 

Å Health centers  (public/private) 

Å Peripheral facilities  

Equipment Quality/Age 

Shortages with PCV 13 

Shortages with Rotavirus 

Risk area identified Capacity at 
district and 
national store 
for Rota launch 

Cold room 
capacity at 
regional stores 

Cold room 
capacity at 
national stores 
for Rota launch 

Large 
percentage of 
equipment >10 
years old 

Estimated costs to address cold chain equipment 
deficiencies in four countries1 ɉ53$ ÉÎ πππȭÓɊ 
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  Base Schedule with Pneumo Base Schedule with Pneumo and Rota 

Country ILR 
units 

Gas/Ker 
units 

Cold 
rooms 

Cost USD 
ƛƴ лллΩǎ 

ILR  
units 

Gas/Ker 
units 

Cold 
rooms 

Cost USD 
ƛƴ лллΩǎ 

Country A2 219 258 0 745  558 405 7 1,825 

Country B3 47 56 4 242  100 67 8 675 

Country C4 94 413 13 1,604  210 846 25 3,481 

Country D5 55 35 0 97  65 38 11 540 

Notes 
1. Equipment assignment to meet all shortages at government health facilities and storage sites.  A medium sized presentation of 

Rotavirus vaccine was assumed.  Equipment assignments following country preferences.  Inventory data from some countries was 
preliminary.  There is a high variability in costs for cold rooms due to construction and setting up the site. 

2. /ƻǳƴǘǊȅ !Ωǎ ŀƴŀƭȅǎƛǎ ŀǎǎǳƳŜǎ ǘƘǊŜŜ ƳƻƴǘƘ ǎǳǇǇƭȅ ƛƴǘŜǊǾŀƭǎ ǘƻ ŘƛǎǘǊƛŎǘ ǾŀŎŎƛƴŜ ǎǘƻǊŜǎ 
3. Country B has some cold rooms on order or waiting installation.  A quantity of new refrigeration equipment is available for 

allocation and not reflected in this analysis. 
4. Country C has 11 regional vaccines stores in the planning phase.  The inventory did not account for new equipment on hand 

awaiting allocation. 
5. /ƻǳƴǘǊȅ 5Ωǎ ŀƴŀƭȅǎƛǎ ŘƻŜǎ ƴƻǘ ŎƻƴǎƛŘŜǊ ǊŜǇƭŀŎŜƳŜƴǘ ƻŦ ƻǳǘ ƻŦ ŘŀǘŜ ŜǉǳƛǇƳŜƴǘΦ 

The cost per annual birth of required equipment for introduction of Pneumo and Rota (Total cost / annual 
births) is  $1.32 for Country A, $0.87 for Country B, $2.11 for Country C, and $1.40 for Country D. 

Vaccines and Immunization 

ÅOne of the worlds most effective health interventions 

ÅWide coverage of basic vaccines 

ÅDiphtheria, Pertussis, Tetanus: 77% in poorest countries 

ÅTremendous reduction in deaths 

ÅSome diseases close to elimination 

ÅLarge scale global programs 

ÅDecade of Vaccines 

ÅIntroduction of new vaccines 

ÅPneumococcal and Rotavirus vaccines 
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Polio 
1990 

Polio 
2008 
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Who are the stakeholders? 

1
/5

/2
0

1
2 

C
h
a

n
g

e
 S

e
m

in
a

r
 

19 

Donors 
Global 

Organizations 

Non-
governmental 
Organizations 

Ministry 
of Health 

Health 
System 

Cold Chain 
Logisticians 

Expanded 
Program of 

Immunization 

Private 
Sector 

New Vaccine Introduction Timeline 
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IVAC VIMS report, March 2010 

Old vs. New Vaccines 
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4,100 doses 
Polio and Measles 
$635 

625 doses 
Rotavirus 
$4687 

Is Chad ready to introduce the 
Rotavirus vaccine? 
ÅIs the cold chain of adequate capacity and quality to safely 

store vaccines from entry in to the country to use at 
peripheral health facilities? 

ÅWhat areas of the cold chain should be targeted for 
improvement? 

ÅHow much will it cost? 
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GAVI Alliance 

ÅGlobal Alliance for Vaccines and Immunisation 

ÅFounded in 2000 to develop long term funding mechanism for 
vaccines in developing countries 

ÅBuilding country commitment 

ÅFinancing 

ÅMarket based solutions 

ÅReduced cost vaccines for developing countries 

ÅFunding mechanism 

ÅEligible countries request funding for vaccines 

ÅUSD 7 Billion funding, 2000-2015 

Å70 countries have been funded 
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WHO and UNICEF 

ÅGlobal organizations with international, global, and country 
presence 

ÅSet global standards and policies 

ÅSubstantial influence on country policies 

ÅUNICEF Scale-up in Immunization 

ÅVaccine Logistics 

ÅTemperature Monitoring 

ÅCountry Cold Chain Inventories 

ÅGlobal network of consultants 

1
/5

/2
0

1
2
 

C
h
a

n
g

e
 S

e
m

in
a

r
 

24 


