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. ACRONYE

CDC USCenters for Disease Control and Prevention
CPAD compactprefilled autodisabledevice

CTC Controlled TemperatureChain

CTewG Controlled Temperature Chain Working Group
DT diphtheriatetanusvaccine

ECTC extendedcontrolled temperatureconditions
EPI Expanded Programme on Immunization
GVAP Global Vaccinéction Plan

HBsSAG hepatitis B surface antigen

Hep B hepatitis B

HepBBD hepatitis B vaccinebirth dose

HPV humanpapillomavirus

IPAC Immunization Practices Advisory Committee
JSI John Snow Inc.

MNT maternalneonataltetanus

MSF MédecinsSang-rontiéres

occC out of the cold chain

ocv oral choleravaccine

Q Quarter

Td tetanusdiphtheria(low dose)vaccine

Tdap tetanus;diphtheriagacellular pertussis

TSE total systemeffectiveness

TT tetanustoxoid

TFCV tetanustoxoid¢ containing vaccines
UNICEF United Nations Childre@ Fund

WHO World Health Organization
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Ill.  INTRODUCTION

¢ K Sontéolled Temperature K Ay ¢ o/ ¢/ 0 A& 'y Ayy2@l i A@SlowsLILINE | OK
vaccines to be kept at temperatures outside of the traditional cold chain of +2°C to +8°C for a limited

period of time under monitored and controlled conditions, as appropriate to the stability of the antigen.

A CTC typically involves a single excursfdhevaccine into ambient temperatures not exceeding +40°C

and foraduration of a specific number of days, just prior to administration.

This strategic roadmatakes stock oprogressto date and identifies the path forward (201@ 2020) for
the CTCIt reflects the consensus reached the Controlled Temperature Chain Working Group (CTC
WG), whichreports to the 2 2 NY* R | S| f 4§ K h NA Imyhinizatien APRagtifed Addigoly h Q & 0
Committee (IPAC). The missiortlod CTGNVGis to convene key stakeholdeus (i) define a shared vision
and strategy for CT@nd (ii) to advocate forthis innovative vaccine delivery and supply chain strategy
where appropriate with vaccine manufacturers as well as with potential implementing countiigs.
overall objective ofthe global CTCagendaremains the facilitation of vaccine delivery #chieve
immunization coverage and equity targety CT@ualified vaccinesas per theGlobal Vaccine Action
Plan (GVAP)or 2011to 2020 The CTCapproach in its licensed standarcfss believed to be an
effective means of improving access to vaccination, especially in malufelowincome countrieswith
limited resources and poor infrastructurelsy rendering the delivery of vaccines more efficient anih wi
broader reach.

This document defingthe necessary activities required to meet the objectives for CTC over the next four
years which consist mainly of

1 Improvingstakeholder involvement, advocacy and alignmentCTGQvork streams

1 Increasingthe baseof evidence in supporbf CTC and characterising the value proposition of CTC
with respect to improving immunization coverage and equity;

1 Developingoperational guidance and communication tools in support of CTC practices; and

1 Supportingefforts towards tle licensure and prequalification of appropriate vaccines for CTC.

This roadmapfocuses primarily ofiour vaccinetypes selected by the CWZG and endorsed by IPAC in
February 2017vaccines against human papillomavirus (HB¥8l choleravaccine(OCV), teanustoxoid
vaccine(includingTT[tetanus toxoid]vaccine Td[tetanus diphtherialow dosg vaccine or other TT-C\é
[tetanustoxoid-containing vaccing) and hepatitisB vaccinebirth dose (HepBBD) These four vaccine
typesarethe leadingpriorities of the CTC programme of work betwedil7and2020

This document provides background information abeaich of the priority vaccines and the current
status of CTC effortalong withthe required stepsover the next four year2017to 2020 to effectively
advancethe CTC agenddhe roadmap addressesipplyand programmatic issuesimingfor priority
vaccinedo become licensefbr CTQuse andfacilitating uptake of the CTC vaccine delivery approabi
four-year time frame purposefully abgns with theGVAP The roadmap alsocludes efforts to identify

"The number of vaccines that have either been relicensed or licensed for u&Ti@isione of the indicators of Strategic Objective 6 of
the Global Vaccine Action PlaBtrategic Objective &ountry, regional and global research and development innovations maximize the
benefits of immunizationindicator SO6.4: Number of vaccines that have either been relicensed or licensed for @GECGat a
temperaturesgreater thanthe traditional+2°C to+8°C range.
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future vaccine candidates for CTC use and encosragproactive approach to CTC licensure during
product development.

Note that execution of the proposed activities will be contingent on effectively securing the necessary
funding support.

V. BACKGROUND ONCPROGRAMERATIONALEND
PROGRE3® DATE

CTChas been on the global immunization agenda for many ye&isce 2007, WHO and PATH, with
support from the Bill & Melinda Gates Foundatigorhave explored the possibilitieof storing and
transporting certain heatstable vaccines in a CTC. Upstreasupplylevel investments and initiatives
gained momentum with the licensure of the first CGd@npatible vaccine, MenAfriVad@&eningitis A
vaccine) whichwas followed by intensive downstreamprogrammelevel work with countries to ensure
successful implementation of this new approach.

Experience so far shows that CTC use of vaccines relieves health workers of many of the burdens
associated with ensuring an adequate cold chain to the point of vaccinatiorelihefreeing health
personnel time and resources, improving efficiencies potentially enabling increased immunization
coverage and equitfor CT@abelled vaccinedVaccinators in the field welcome this new option for
vaccine management as it greatigcilitates their work by saving them from burdensome journeys to
renew ice stocks and from carrying heavy vaccine carriers. Finally, staff time that would be required to
condition ice packs during campaigns is saved and can be redirected back to maigtaoutine
immunization services, which often are compromised during campaifpday, regulatory and WHO
prequalification pathways exist to label vaccines for CTCliSo vaccines currently bear such labels
three additional vaccine products should BaCTC labels sopand work towards CTCriteria for six

other vaccines is under ways of May 2017 close to 4million individuals worldwide have received
MenAfriVac® delivered in a CTC in six counti#4O produced guidance materials the planning ad
implementation of CTC ihese countries.

This is a pivotal time for advancing CTC use of vaccines. The CTC experience to date has demonstrated
that the approach entails a complex agenda of activiiesnultiple levelsthis agendahas progressed

well so farbut still requires an extensive amount of work and investment. Manufacturers have confirmed
their interest and commitmento qualifying vaccines for CTC ukeemains key that this is matched by

an equal level of engagement andtiao by WHO and partners. HPV vaccine was prequalified in mid
2016 andoral cholera vaccine QCV is currently under review for CTC prequalification. Some
manufacturers of HepBD and TT vaccines are preparing to seek CTC licensure. This will requed focus
technical and other typeof support to vaccine producers and regulators to see the efforts to fruition, as
well as advocacy and technical supportlzad country level to see beneficial uptake of CTC use of these
vaccines. It is therefore essential thatomentum not be lost and the investments to date nog¢
undermined.

From an economic point of viewevaluations have been undertaken in two countries to quantify the
costs and benefits of MenAfrivac® CTC use. An economic benefits study irst@heztithe potential
for campaignimplementationcost savings of up to 88due to CTCand a recentlypublishedstudy in
Togd showed savings ranging from UG$3 toUS$ 0.107 per dose. Cost analyses to date have focused

CONTROLLED TEMPERATURE CHAIN: Str&egdmap for Priority Vaccine2017-2020
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on MenAfriVa®vaccine, whicloffers limited opportunities for cost savings and does not allow for the
extrapolation of analysis to other vaccines, because dt iew vaccinghat is introducedfor a oneoff
campaign effarin specific geographic zones. However, -@3l&ted savings ould begreaterwith other
vaccines that are provided in larger and repeated outreach efforts.

While CTC use of MenAfriVam®vided an expedient and helpful CTC introduction platform, the pipeline
of new CTdabelled vaccines is expected to reap muchatge and longeiterm benefits as these other
vaccines will routinely be given in special settirigs ¢xample putreach to homes or schools or outbreak
response) for the foreseeable future. Investment in CTC will therefore be an important complement to
supply chain investments, as the latter will not always reach all the way to the most vulnerable
populations.

Further economic analyses are needed to better articulate the value of each CTC use case. Modelling the
broad impact of specific future CE@alified vaccines will only be practical once we have evidence from
countries to fuel assumptions of the modeRortunately,newly CTdabelled vaccine productsoonwill

be availablefor pilot introductions and economic studies arelose at hand. There isilstmuch to be

learned about the benefits and impact of CTC with new antigens, in campaigns of longer duration and in
diverse settings.

A. The role of CTC in addressimgmunization progranme needs

TheCTC approach is meatat complement supply chain investments and to help overcome burdens and
constraints associated witle last mile of vaccine deliveny a traditional cold chain. Ultimately, CTC has
the potential to contribute to increased immunization coverage and egimtyow-income countries.
More specifically, CTC can offer the following substantial benefits:

1 Smplifying the logistical requirements and costs for vaccine distribution and extending outreach
capabilities by allowing transport and shéerm storage of vecines without ice or refrigeration
during the days immediately preceding administration

9 Decreasingthe risk of freeze damage for freegensitive vaccines, especially dgrioutreach in
vaccine carriers, a esasdn whichthey are most at risk of beinglaced too close to ice packs

1 Improvingimmunization coverage and equity by facilitatitig distribution of vaccinethat areused
in campaigns or special strategies to reach underserved populafiamexample:

x  MeningitisA vaccine campaigns

x  HPWacine administration in schoqgls

x  HepBBDadministration in homesr communities

x  TTCVadministration in homesr communities

x  Mobile-outbreak response with OCV in resowmeor settings and

= Facilitatedaccess tander- or unimmunized urban childremparticularly in slum areagor
multiple CT&ompatible vaccines.

1 Improvingworking conditions for vaccinators by reducing weight of vaccine carriers, obviating the
need torenew ice packsduring long journeys and potentially avoiding the need to traweteturn
vaccines into the cold chain after outreaend

1 Optimizingthe use of staff time by redirecting staff to routine immunization activities that ordinarily
would need to be dedicated to conditioning ipacks for campaigns.

CONTROLLED TEMPERATURE CHAIN: Str&egdmap for Priority Vaccine2017-2020
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B. Progress to date

1. Availability of CTC guidance for manufacturers

1 Generic extended controlled temperature conditiondECTYE regulatory guidance has been
developed for vaccine manufacturels Yy R Sy R2NESR o6& (GKS 21 hQa 9 ELISNJI
Standardizatior?
1 CTQualification is a preferred characteristic for vaccingsthe Vaccine Presentation and Packaging
| ROA & 2 NEenéribPrefarderzProduct Profile fdaccineSl y R 2 gulidliesfor Assessing
the RogrammaticQuitability of VaccineCandidates foMW/HOPrequalification®

2. Availabilityof CT@abelled vaccines

1 Two vaccines areurrently fully prequalified by WHO for CTC use.

x  Serum Institute of Indli (M&nAfrivVac® (meningitis A vaccine) is labelled to allow use at
temperatures up to 40°C for four daysgrowing body of published evidence demonsésthe
benefits of the use of this vaccine in a CTC. WHO has also produced specific guidelines for
implementation of MenAfriVac® inGI C°

x a SN asirt @uadtiRalentHPV vaccingy labelled to allowse at temperatures up to
42°C for three days?lnning for pilot use and the development of implementation guidelines
are under way.

LG akKz2dzZ R 0S8 y2 i 38(piekirotoccal EonjugatdldRecineipsh\aPpebyekididise at
temperatures up to 40°C for three dayklowever, this indication wasremoved in 2016 to allow
consistent lablling across Prevnar products (with different presentatibmsnber of doses per vialand
becauseWHOconfirmed that this particular product is not a high priority for CTC, giten it is typically
delivered withother vaccinsthat still require the traditional cold chain.

1 Two morevaccines are expected to soon be prequalified for CTChys&/HQ Shantha Biotechnics,
F {ly2FA O2YLIyeés KlFa &adoYAGGSR FTRRAGAZ2YIE RIGE
vaccine(OCV) at temperatures up to 40°C for abmdeterminedduration (likely between 7and 20
days). Prequalification is expectbg the fourth quarterof 2017. Euvicha®(OCV) from EuBiologics is
currently under reviewfor CTC labellingy the Korean rgulatory authoriy in consultation with the
WHO prequalificatiorteam. Prequalification of Euvich®lis expectedby the end of 2018with a
AAYAE LN 2dzi02YS | a {KIyOK2fuo

i At leastfive additional vaccine producers are advancing efforts to label vaccines for CTCThse
are two manufacturers of monovalentiepBBD that are moving forward with stability testing in
support of an eventual CTC label. A TT vaccine manufacturer has beassitigcthe potential for
CTC with WHO and partner agencies. Difeer HPV vaccine products asdsoprogresing towards
CTC labelling.

CONTROLLED TEMPERATURE CHAIN: Str&egdmap for Priority Vaccine2017-2020
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3. Recent CTC arulit-of-the-cold-chairl introductions and assessments
With meningitis A MenAfriVac®:

§ CTC pilot studgompleted in Benitt with studyof adverse events following immunizatipn

1 Economicbenefits modelling study completed in Ch3and

9 Official CTC implementation scaled up for national campaigns in Mauritania (with knowledge,
attitudes and practices study), Togo (with economic bgsmestudy using field data), G6S oReQ L @
South Sudaand the Democratic Republic thfe Congo

With TT, HepBBDand OCV

1 Recent out-of-the-cold-chain studies have been conducted on the use of TT by Médecins Sans
Frontieres in ChadiHepBBD by the US Centers for Disease Control and Preweriti the Lao
t S2 LJ Sd@tic Republicand OCV bywédecins Sans Frontiérés Guinea and by WHO in
Malawi.

4. CTC guidance and tools for national immunization prognam

f MeningitisA vaccine CTC guidantejning?l y R T | &kldcumintsiag saiblen the WHO
website
1 Athree-episode advocacy film on CTC, an infographic and a frequently asked questions document
were created as tools to promote the approach among varied stakeholders. All are available in
English* and French®
1 Apeakthreshold temperature indicator was identified and used in CTC implementation studies
9 ASQL fdzt GA2Y 2F Y ydzFl OG dzNB NBNQOIEISNDOS LG A2y a 2F / ¢/
1 Anassessment of country interest in HeBB use with CTC was completed in 2016.

5. Currert barriersandissues

9 There is dack of demand for CH&@belled vaccines by countriepossiblybecauseew are aware of
or have experience with CTC, and MenAfriVac® CTC campaign introductions were single events prior
to use of the vaccine in routirgettings
1 Somenational health authorities view CTC as adding extra complekigpnfusing staffwhich may
potentially undermir immunization campaigns and cold chain investments
 The 2015/2016 S @I f dz GA2y 2F @I OOAYS Y \shia¥ed Gadt daddBE Q LISN
manufacturers ared SS1 Ay 3 3INBI (i S Nisiod fartd Ndkateg@for ETC as? welh @3the
relationship betweerCTGNdECTC

"The use oExpanded Programme on Immunizati@®P) vaccines out of the cold chain (OCC) implies a departure from established and

approved EPI policies and vaccine manufacturer product handling recommenditioris G KSNBS o6& -D2 P8 i RONBDRAYSFazA S
Unlike CTC, OCC does not have a clear definition or monitoring regulations. OCC is understood as any practice ineohongltoba

given vaccine from the cold chain based on indications thatv#tcine is thermostable but withotthe regulatory approval of storage

under these conditions by national regulatory authorities and without subsequent prequalification by WHO efadrelandication for

such storage.

' A simmary reportis availablefrom WHO orrequest

CONTROLLED TEMPERATURE CHAIN: Str&egdmap for Priority Vaccine2017-2020
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1 CTC activities sit within two separatéHOdepartments (Immunization, Vaccines and Biologicals and
EssentialMedicines and Health Productshat have different reporting structures, funding and
priorities.

6. Strategigrioritization by the CTGWNG

The recognition of a need for more strategic coordination and improved visibility of the CTC pmagram
led to the estalishment of the CTGWG dzy’ R S NJ PPAGInQmiid-2016 This working group has
successfully assembled the principal stakeholders for CTC to ensure a shared vision for the programme
and to achieve a higher degree of respective commitment across partnagegcies which include
WHQ United Nations Childre®@ Fund (UNICEF Gavj the Vaccine Alliangeand PATH as well as
representatives of industry through the participation of the International Federation of Pharmaceutical
Manufacturersand Associationsand the Developing Countries Vaccine Manufacturers Network. A key
output of the CTGGwas thelPAGendorsed statemertf on the use of vaccinesut of the cold chain
versus in a CTC, which was also promotethbystrategic Advisory Group of Experts on Immatiim in
October 2016 in the context éiepBBD This statement advocates strongly in favour of CTC, encouraging
manufacturers to accelerate efforts towagticensing and labelling in keeping with CTC criteria.

When the CT@VG convenedin person in Februg 2017, a key part of its discussions concerned the
identification of the vaccinethat possess the most favourable combinationhefat-stability potential to

qualify for CTC usend likelihoodfor CTC uséo have positive public health impact. Followiagritical
overview of the list of CTC candidate vaccines considered to date and their status with respect to
licensure or relabelling for use in a CTC, consensus was reached to focus efforts over the next four years
(2017to 2020) around four priorityaacines namelyHPWaccine, TT-CV, OCVandHepBBD

These vaccines were selected based on three critéjiadequate heat stability(ii) adelivery strategy
that would benefit from CTC use/expressed country nesd (iii)technical feasibility of CTicénsure

All four of theselected priorityvaccines meet the heat stability and technical feasibility criteria required
by WHO for CTC. Séanexl for detailed information on the delivery strategies and programmatic
benefits of potential CTC use for tleegaccines.

For each of the four priority vaccines, relevant technical and programmatic expestsding personnel
from WHO regional and country officesijll be identifiedand called on for their expertguidance and
input when planning antigespecificCTC activities and interventions.

V. PRIORITYACCINEBOR CTC

Only oneof the four priority vacciness fully approved and ready for use in a CTC. This is the-WHO
prequalified quadrivalent HPV vaccine from Merck. As mentioned afsmedll. B.2 Availabilityof CTE€
labelled vaccings anOCWhas obtained licensurtor CTC uswith a National RegulatoryAuthority andis
currently under review folWHO prequalification. TheCTCfocus for these two vaccines under this
roadmap will be on programmatic work with countries to collect field implementation dataossibly
inform future demandand guide future country decisions on the application of .Gi@vever, there il

also be efforts to create an enabling environment at the financing and procuremens te\edivancethe
supply of additional CFH@belledproducts. The main endeavours for the other two priority vactjmpes

CONTROLLED TEMPERATURE CHAIN: Str&egdmap for Priority Vaccine2017-2020
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TTFCVand hepatitisB (HepB) vaccine will focus on supply work with manufacturerincludingcountry-

level demand assessment and identification of candidate products and pathways to CTC licensure and
prequalification.Annex2 defines the potential contributions of key C3i@keholders to thigprogramme

of work.

It is acknowledged that a number of activities in support of these priority vacciuneacrosshe four
vaccine types but appeaas individually listed activities or commitments under each vacdye.
However, every effort will be nte to identify potential synergies across the four vaccines and apply
lessondearned from one antigen to another.

A. Humanpapillomavirusvaccine

1. Supply

Currently, fiveHPV vaccinesxist two of which are WH@requalified Cervari®(bivalent)and Gardas®
(quadrivalent and nonaalent) One HPV vaccine product, Gard&sivas licensed and prequalified for
use in a CTC in June 2016. Other manufacturers are working to qualify their products for CTC licensure.

2. Programmatic use

As of February 2017, 98untries have introduced HPV vaccinatiamto their nationalimmunization
programmeto date (seeFig 1). The remaining countries ammainly in Africa and Asia and consist of
highly populated countries such as China, India, Nigeria and Pakistan.

B National B Demonstration National projected

Demonstration projected Demonstration postponed/on hold

Fig 1. Countries with HPV vaccine in the national immunization programme
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CTC use of Gard#®il has not yet occurred, though planning is uneay for pilot introductions in at
leasttwo initial countriesbetween 201 {Ugandajgnd 2018 Malawi)

It is expected that CTC will bring advantages for HPV vaccination in the following settings:

1 An existing school health programnibat isrun by the schooand thattakesplace on a specific day
or period during the school yeéor whichvaccinesare delivered for this day/periogd

1 Aschoolbased delivery strategghat requireshealth facility staff to travel from the health centre to
the schools in their catchment aap

1 An outreach delivery strategthat requires health facility staff to travel from the health centre to
different locations in their catchment areand

9 Vaccine delivery through campaigngincluding introductoryso-called catchup campaigns)that
requires health facility staff to travel from the health centre to different locations in their catchment
area

3. Planned achievements by 2020

1 HPV vaccinwill beimplemented in a CTC in at ledis countries between 2017 and 2020:

x  2017¢ at leastone country (plot)

x  2018c¢ at leastone new country (uptake)
x  2019¢ at leasttwo new counties(uptake)
x  2020¢ at leastone new country (uptake)

1 Benefits for health workers and economic savings in at least two counmtilidse documented bythe
end of 2019 Theseoutputs could be consideredif incorporation into an adaptable tool that can
apply to all eligible vaccinewith linkages to an ongoing WHO wostream ontotal system
effectiveness Coverage and equity indicators will be explored as well.

1 TwoadditionalHPV vaccine productgill belicensed for use in a CTC by 2020.

CONTROLLED TEMPERATURE CHAIN: Str&egdmap for Priority Vaccine2017-2020
8



L ]
L]

a|qojibap Appai|p si asuppinb )fbiq e

SIaquiaw 9MM-D1D YUM 43DINN PUB H1Yd ‘OHM

43DINN PUB H1Vd ‘OHM

SIUBI|Y BUPIEA BY)
‘Ineg pue 432NN Juiod B304 31D IdI/OHM

siaquiaw 9M-J1D JINOY4 IDNVAIND/LNdNI
siaquiaw 9M-21D ‘SHINLYVd

julod |e30§ AdH/HLVd pue

juiod |20y J1D/H1Vd ‘Jutod |edoy swweidoud

AdH/OHM “uiod B30} D13 |d3/OHM :ava1

slaquaw 9W-I1D JINIOY4 IINVAIND/LNdNI
33DINN “HINLHVC

julod |e30§ AdH/HLVd pue

juiod |20y J1D/H1Vd ‘dutod |edoy awweidoud

AdH/OHM “uiod B30} D13 |d3/OHM :ava1

SYINLHVd ANV ADNIDY aval

S313UN0J Y3IM 3UIeA AdH
10§ 31 INOQE [B3}EL UOKEBWIoJU}
aieys pue si1apjoyayels [an3}-A1unod
104 ded uonewoyul 3j1dwo) ‘'z

aupden AdH
J0 5)n0jj0J [RUOLEU 10§ SBIEP AJUAP| "E'T

suoj3ai pue saiunol yoeoidde
03 moy uo ASsjeu3s idepe/dojanag 'z'z

sjuawdiys

pPauwiyuod pue uoganpoJjul auiddea AdH

10} suopedijdde asuejj|y aupPIep ay3

‘ineg panosdde yiim sapaunod Ajpuapl

J¥edw aney o3 suoidai pue saluUNod

40 Jaquwinu ‘suoi8aJ pue $aLuNod Jo
A8a1e01s uona|as dopnap dojPaaqg “1°z

S310pPIPUDI |PRUSI0d SD PAsSNISIP U33q anpY
amgoquiiz pup ppubbn ‘Dyup7 LIS ‘Spupjs)
uowo|os ‘sajjayafas pbauas vauino MaN
pndog 1Moo ‘bupMsIog ‘UbINYY 330N

e

Polisepien Juawajdwi 03 saLunod Ajpuap) 'z

Aianijap aupaen anoidwi 03 SHOYS Yaeano
pue saidajesis Suipnjaul ‘auiddea AdH 10}
21D ul saaueape poddns 03 (Yieay jooyas

pue juassajope ul) siosiape Jadxa Ajyuap) °T

SANIJIVA AdH HO4 S3ILIAILDY AINNY1d

3UIDIBA AdH :SauIALde pasodold “p

CONTROLLED TEMPERATURE CHAIN: Strategic Roadmap for Priority Vae2ia®s 2017



CONTROLLED TEMPERATURE CHAIN: St&egdmap for Priority Vaccine2017-2020

CONTROLLED TEMPERATURE @Gttateégic Roadmap for Priority Vaccines 22020

10

























































