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After�type-specific�eradication�and�containment�of�wild�poliovirus�and�cessation�of�oral�
polio�vaccination,�minimizing�the�risk�of�poliovirus�reintroduction� is�critical.�To�prevent�
reintroduction,�the�number�of� international�poliovirus�facilities�will�need�to�be�reduced�
to�the�minimum�necessary�to�perform�critical�functions�of�vaccine�production,�diagnosis��
and�research.
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INTRODUCTION

Launched� in�1988,� the�Global�Polio�Eradication� Initiative� (GPEI)�has�been�the�largest�
international� public� health� effort� ever� undertaken,� involving� billions� of� US� dollars�
donated� through� GPEI� partners,� the� dedicated� efforts� of� governments� at� all� levels,�
countless�hours�of�volunteer�services,�and�the�immunization�of�billions�of�children�with�
oral�polio�vaccine�(OPV).

The�Polio�Eradication�&�Endgame�Strategic�Plan�2013-2018� (the�Endgame�Strategy)� (3)�
set�the�goal�of�a�polio-free�world�by�2018.�Achieving�this�goal�requires:�(i)�completion�of�
eradication� to� eliminate� the� risk� of� wild� poliovirus� (WPV)� transmission;� (ii)� cessation� of�
the�use�of�OPV�to�eliminate�the�risks�of�vaccine-associated�paralytic�poliomyelitis�(VAPP),�
chronic�immunodeficiency-associated�vaccine-derived�poliovirus�(iVDPV)�and�outbreaks�of�
circulating�vaccine-derived�poliovirus�(cVDPV)�(4;�5);�and�(iii)�implementation�of�poliovirus�
safe-handling� and� containment� measures� to� minimize� the� risks� of� a� facility-associated�
reintroduction�of�virus�into�the�polio-free�community.�

The� first� step� towards� cessation� of� trivalent� OPV� (tOPV)� use� will� be� the� withdrawal� of�
OPV�type�2�(OPV2),�which�has�caused�over�90%�of�cVDPV�cases�since�the�eradication�of�
WPV2�in�1999.�The�resulting�bivalent�OPV�(bOPV,�types�1�and�3)�will�replace�tOPV�in�global�
immunization�programmes,�facilitated�by�the�introduction�of�at�least�one�dose�of�inactivated�
poliovirus�vaccine�(IPV),�composed�of�all�three�virus�types.�

Providing� adequate� IPV� doses� for� all� OPV-using� countries� will� require� both� volume�
purchasing�of�existing�IPV�products�and�developing�alternative�low-cost�IPV�options�(e.g.�
Sabin-IPV)�for�developing�countries�to�meet�programmatic�needs.

Until�cessation�of�OPV�use,�bOPV�will�be�the�vaccine�of�choice�to�respond�to�any�WPV�type�
1�(WPV1)�and�WPV�type�3�(WPV3)�outbreaks,�while�monovalent�OPV�type�2�(mOPV2)�will�be�
the�choice�for�responding�to�type�2�outbreaks.�After�OPV�cessation,�a�combination�of�type-
specific�mOPV�and�IPV�will�be�used�to�respond�to�any�WPV�or�vaccine-derived�poliovirus�
(VDPV)�outbreak.�

Global�consensus�to�stop�bOPV�will�require�international�assurance�that�the�transmission�
of�wild�and�vaccine-derived�poliovirus�has�been�interrupted;�affordable,�safe�and�effective�
IPVs� are� available;� potential� outbreaks� from� undetected� or� newly� emerged� cVDPV� can�
be� controlled;� and� the� risk� from� facility-associated� reintroduction� of� wild� or� OPV/Sabin�
polioviruses�can�be�minimized.

This�third�edition�of�the�Global�Action�Plan�(GAPIII)�aligns�the�safe�handling�and�containment�
of�poliovirus�infectious�and�potentially�infectious�materials�with�the�WHO�Endgame�Strategy�
and�replaces�both�the�2009�draft�version�of�the�third�edition�posted�on�the�GPEI�website�
and�the�second�edition�of�the�WHO�Global�Action�Plan�for�laboratory�containment�of�wild�
polioviruses�(6).�The�third�edition:�

•� describes�timelines�and�requirements�to�be:
�− completed�in�preparation�for�poliovirus�type�2�containment
�− implemented�throughout�the�poliovirus�type�2�containment�period
�− applied�in�the�post-eradication�and�post-bOPV�phase;
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•� addresses� type-specific� containment� of� WPV� as� well� as� OPV/Sabin� polioviruses,�
consistent� with� the� goal� of� sequential� cessation� of� OPV� use� after� type-specific� WPV�
eradication�(7);

•� balances� the� need� for� equitable� access� to� polioviruses,� e.g.� for� vaccine� production,�
throughout�the�poliovirus�type�2�containment�and�post-eradication�period,�against�the�
risk�based�on�assessment�findings,�consequence�models�(8)�and�management�strategies�
(Annexes�2�and�3);�

•� establishes�the�long-term�goal�of�minimizing�the�risk�of�facility-associated�poliomyelitis�in�
the�post-eradication/post-bOPV�era�by�providing�continued�access�to�safe�and�affordable�
IPV�or�Sabin-IPV�and�by�reducing�to�a�minimum�the�number�of�facilities�handling�and�
storing�polioviruses�while�serving�critical�functions�and�meeting�all�required�safeguards.

GAPIII�is�an�evolving�document,�subject�to�revisions�as�new�information�emerges�relevant�
to� achieving� the� appropriate� balance� between� community� risk� and� the� systems� and�
controls�to�manage�that�risk.�The�poliovirus�“Biorisk�management�standard”�(Annexes�2�
and�3)�provides�the�framework�for�facility�certification�based�on�the�principles�of�a�biorisk�
management�system.�This�standard�requires�the�institution/facility�to�understand�the�risks�
associated�with�its�activities�and�to�manage�those�risks�in�ways�acceptable�to�the�national�
and�international�bodies�responsible�for�the�oversight�of�work�with�polioviruses.�National�
authorities� are� responsible� for� reviewing� the� application� of� these� risk� management�
standards�and�principles� in� local�circumstances.�Although�Annexes�2�and�3�are�written�
specifically�for�wild�polioviruses�and�OPV/Sabin�strains,�respectively,�as�they�exist�at�the�
present�time,�should�novel�strains�emerge�that�are�considered�to�be�more�attenuated,�less�
pathogenic�and�safer�than�OPV/Sabin�strains,�the�evidence�will�be�reviewed�by�a�panel�of�
scientific�experts�convened�by�WHO�to�consider�the�controls�applicable�to�their�containment�
and�safe�handling.
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RATIONALE

When�WPV�circulation� is� interrupted,� interest� in� immunization�against�polio� is�expected�
to� decline� and� population� susceptibility� will� increase� in� many� parts� of� the� world.� A�
reintroduction�of�WPV�from�a�poliovirus�facility�risks�the�potentially�serious�consequences�
of� re-establishing�poliovirus� transmission.�When� the�use�of�OPV�stops,�many�countries�
will�continue�high�population�coverage�with�IPV,�other�countries�will�have�suboptimal�IPV�
coverage,� and� still� others� may� discontinue� all� national� polio� immunization� activities.� A�
reintroduction�of�an�OPV/Sabin�strain�from�a�facility�risks�unrecognized�virus�transmission,�
reversion� to� cVDPV,� and� again� the� potential� serious� consequences� of� re-establishing�
poliovirus�transmission�(8).

Most�countries�will�have�no�need� to� retain� live�polioviruses� in� the�post-eradication�and�
post-OPV�era.�Facility-associated�risks�in�these�countries�can�be�eliminated�by�a�thorough�
nationwide�search�for�and�destruction�of�all�WPV�and�all�OPV/Sabin�infectious�and�potentially�
infectious�materials.

Some� countries� will� host� a� limited� number� of� poliovirus� facilities� that� serve� critical�
international�functions,�including�IPV�and�Sabin-IPV�production,�production�and�storage�of�
mOPV�stockpiles,�vaccine�quality�assurance,�diagnostic�reagent�production,�virus�diagnostic�
and�reference�functions,�together�with�crucial�research.�

Each�of�these�poliovirus-essential�facilities�should�manage�biorisk�appropriately�to�minimize�
the�risk�of�virus�reintroduction�into�the�community,�with�effective�national�certification�and�
WHO�verification�programmes.�The�risk�from�a�poliovirus�reintroduction�can�be�minimized�
by�locating�poliovirus-essential�facilities�in�areas�with�high�levels�of�population�immunity,�
effective�acute�flaccid�paralysis�(AFP)�and�environmental�surveillance,�supplemented�by�
efficient�public�health�and�response�capacity.�Consequences�can�be�further�minimized�by�
working�only�with�OPV/Sabin�or�alternative,�more�attenuated�strains,�which�have� lower�
basic�reproduction�rates�(R0)�than�WPV�(8).�Minimizing�the�number�of�poliovirus-essential�
facilities� worldwide� further� reduces� the� magnitude� of� the� risk,� facilitates� national� and�
international�oversight,�and�strengthens�the�likelihood�that�global�containment�standards�
can�be�met�and�successfully�maintained.
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STRATEGY

The� global� strategy� for� minimizing� poliovirus� facility-associated� risks� consists� of� risk�
elimination� by� destroying� poliovirus� materials� in� all� but� certified� poliovirus-essential�
facilities1� and� biorisk� management� of� these� facilities� by� strict� adherence� to� required�
safeguards.

Risk	elimination

Risk�elimination�in�poliovirus-non-essential�facilities�is�achieved�through�the�destruction,�
or�transfer�to�poliovirus-essential�facilities,�of:
1.� infectious�and�potentially�infectious�WPV�materials;
2.� OPV/Sabin�materials,�as�described�below.�

Destruction� applies� to� all� materials� potentially� contaminated� with� any� type� or� strain� of�
WPV�or�OPV/Sabin�poliovirus,�or�where�the�presence�of�polioviruses�cannot�be�ruled�out,�
particularly�with�regard�to�untested�virus�stocks�in�facilities�that�in�the�past�worked�with�
polioviruses�(9)�and�in�non-polio�facilities�retaining�valuable�clinical�materials�potentially�
infected�with�polioviruses�or�OPV/Sabin�materials.

Successful� global� elimination� of� the� risk� requires� each� country� to� effectively� prohibit�
retention�and�subsequent�acquisition�of�poliovirus�materials�in�all�poliovirus-non-essential�
facilities�following�global�recommendations�(3).�

Biorisk	management

Biorisk� management� in� designated� poliovirus-essential� facilities� (Annexes� 2� and� 3)� is�
achieved�through�the�implementation�of�international�biorisk�management�standards�that:�
3.� include�polio-specific�containment�requirements�to�reduce�the�likelihood�of�release�of�

polioviruses�from�poliovirus-essential�facilities�(primary�safeguards);
4.� describe� population� immunity� requirements� (secondary� safeguards)� to� minimize� the�

consequences�of�the�release�of�polioviruses�from�poliovirus-essential�facilities;�
5.� define� the� site-specific� environmental� requirements� for� poliovirus-essential� facilities�

(tertiary�safeguards),�to�further�minimize�the�consequences�of�release.

Primary� safeguards� of� containment� reduce� the� likelihood� of� accidental� or� malicious�
poliovirus� release� from� a� poliovirus-essential� facility� and� are� specified� in� the� “Biorisk�
management�standard�for�poliovirus-essential�facilities�holding�wild�poliovirus�materials”�
(Annex�2)�and�“Biorisk�management�standard�for�poliovirus-essential�facilities�holding�only�
OPV/Sabin�poliovirus�materials�(no�WPV)”�(Annex�3).�Key�elements�include:

•� facility�management,�which�practises�continuous�risk�assessment�and�strict�observance�
of�biosafety�and�laboratory�biosecurity�procedures;�

•� the� containment� facility,� which� incorporates� appropriate� design,� construction� and�
operation�principles,�addressing�identified�biorisk;

•� the� immunization� of� facility� personnel,� which� can� reduce� the� risk� of� infection� in� the�
facility�and�intra-�or�extra-household�transmission,�should�infection�occur�(10;�11);�

•� reduction�in�the�use�of�WPV�and�the�substitution�with�Sabin�strains�or�further�attenuated�
strains�where�possible�(10);

1� Laboratories�or�polio�vaccine�production�facilities.
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•� contingency� plans� for� potential� virus� release� or� exposure,� which� specify� actions� and�
assign�responsibilities�for�the�facility,�the�institution,�the�ministry�of�health�(MoH)�and�
other�concerned�government�agencies.

Secondary�safeguards�of�population�immunity�minimize�the�consequences�of�a�poliovirus�
release� into� the�community� from�a�poliovirus-essential� facility�and�consist� in�a�national�
routine�childhood�polio�immunization�policy�and�the�achievement�of�high�national�population�
coverage�consistent�with�WHO�policy�(3)�and�eventual�post-eradication�strategies�(12).

Tertiary� safeguards� of� facility� location� minimize� the� consequences� of� the� unintentional�
release�of�highly�transmissible�WPV�by�placing�poliovirus-essential�facilities�in�areas�with�
demonstrated�low�poliovirus�R0,�i.e.�in�areas�with�closed�sewage�systems�with�a�minimum�
of�secondary�treatment�of�effluents.

Primary� and� secondary� safeguards� are� required� for� poliovirus-essential� facilities� that�
handle�and�store�WPV2�or�OPV2/Sabin2�materials�during�the�poliovirus�type�2�containment�
period�and�after�cessation�of�bOPV�use�(Table�1).�The�potential�for�spread�(R0)�is�two�to�10�
times�less�for�Sabin/OPV�strains�than�for�WPV,�which�reduces�the�risk�for�infection�at�the�
community�level�if�a�breach�of�containment�occurs,�and�the�consequences�of�such�a�breach�
if�transmission�were�recognized�in�time�(11).�

Primary,�secondary�and�tertiary�safeguards�are�required�for�poliovirus-essential�facilities�
that�handle�and�store�WPV�materials�after�WPV�eradication�(Table�1).

National� certification� and� regular� annual� recertification� thereafter� is� required� for� all�
poliovirus-essential�facilities.�WHO�verification�of�compliance�with�GAPIII�may�be�requested�
on�a�regular�(triennial)�basis.�National�certification�supported�by�WHO�verification�provides�
assurance�that�the�required�safeguards�are�met.

5WHO GLOBAL ACTION PLAN TO MINIMIZE POLIOVIRUS FACILITY-ASSOCIATED RISK (GAPIII)

St
R

At
eg

y



Table 1: GAPIII containment safeguards at a glance

Poliovirus type 2 
containment period

Final poliovirus
containment period

All type 2 
polioviruses

All OPV/Sabin 
polioviruses

All wild 
polioviruses

1° safeguards: 
Prevent infection & release of 

contaminated materials

Operator protection2 Yes Yes Yes

Decontamination of  
materials/equipment Yes Yes Yes

Dedicated effluent treatment 
plant No3� No3 Yes4 

Air/exhaust treatment No No Yes5 

2° safeguards:  
Population immunity in country 

hosting the facility

IPV doses ≥�1 ≥�1 ≥ 3

IPV coverage =�DTP3�coverage6� =�DTP3�coverage >90%7

3° safeguards:  
Environment & location

Siting of facilities in areas with 
low transmission potential (R0) 

for wild polioviruses
No No Yes

DTP3:�Diphtheria–tetanus–pertussis�vaccine�third�dose.

2�� Since�the�operator�is�considered�to�be�one�of�the�sources�of�poliovirus�release�from�the�facility,�specific�protection�measures�
are�required,�including,�for�example,�the�use�of�personal�protective�equipment�(PPE),�the�use�of�primary�containment�devices�
and�vaccination.

3� Untreated� release� into� a� closed� sewage� system� with� secondary� effluent� treatment� in� the� facility� location� (all� waste� from�
facilities,� potentially� containing� live� poliovirus,� should� be� inactivated� prior� to� release� through� adequate� and� validated�
inactivation�procedures.�In�facilities�without�a�dedicated�effluent�treatment�plant,�this�would�normally�be�done�by�applying�heat�
or�chemicals�as�part�of�a�validated�treatment�process.�Under�no�circumstances�should�raw�poliovirus�containing�effluents�be�
discharged�to�drains,�unless�the�effluent�treatment�plant�has�been�designed�and�validated�to�handle�such�effluents,�effectively�
acting�as�part�of�the�primary�containment�system).

4�� Facility�effluent�treatment�before�release�into�a�closed�sewage�system�with�secondary�or�greater�effluent�treatment�in�the�
facility�location.

5�� High-efficiency�particulate�arresting�(HEPA)�filtration�on�exhaust�air.
6�� Diphtheria–tetanus–pertussis�vaccine�third�dose�(DTP3)�immunization�coverage�(19).
7�� Global�Vaccine�Action�Plan�2011–2020�(20).
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OVERVIEW�OF�PHASES

The�Global�Action�Plan�is�implemented�in�three�phases�linked�to�national�and�international�
milestones�in�polio�eradication�(Figure�1).

Phase	I:	Preparation	for	containment	of	poliovirus	type	2

Phase�I�is�in�progress�until�the�conditions�for�global�readiness�of�OPV2�withdrawal�have�
been�met.

Key activities 
•� conducting�national�laboratory�survey�and�poliovirus�type�2�inventory;�
•� destroying�unneeded�poliovirus�type�2�materials;�
•� transferring�needed�poliovirus�type�2�materials�to�poliovirus-essential�facilities;
•� informing� governments,� institutions� and� polio� facilities� about� the� upcoming� need� for�

poliovirus�containment;
•� certifying�designated�poliovirus-essential�facilities�for�containment.

Phase	II:	Poliovirus	type	2	containment	period

Phase�II�commences�as�soon�as�the�criteria�for�global�readiness�of�OPV2�withdrawal�are�
met,�and�continues�until�certification�of�global�WPV�eradication.�Readiness�criteria�(13)�for�
OPV2�withdrawal�include:
1.� the�introduction�of�at�least�one�dose�of�IPV�in�routine�immunization;
2.� access�to�a�bOPV�that�is�licensed�for�routine�immunization;
3.� the�implementation�of�surveillance�and�response�protocols�for�type�2�poliovirus�(including�

constitution�of�a�stockpile�of�mOPV2);
4.� the�completion�of�Phase�I�poliovirus�containment�activities,�with�appropriate�handling�of�

residual�type�2�materials;
5.� the�verification�of�global�eradication�of�WPV2.

The�trigger�for�setting�a�definite�date�for�global�OPV2�withdrawal�(tOPV-bOPV�switch)�will�
be�the�absence�of�all�persistent�cVDPV2�for�at�least�six�months.

This�phase�has�two�parts,�addressing�the�containment�of�WPV2�or�OPV2/Sabin2:

Phase IIa:�Containment�of�WPV2

•� All�WPV2�are�contained�(as�per�Table�1�and�Figure�1)� in�certified�poliovirus-essential�
facilities�(Annex�2).

Phase IIb:�Containment�of�OPV2/Sabin2�poliovirus

•� All�OPV2/Sabin2�polioviruses�are�contained� (as�per�Table�1�and�Figure�1)� in�certified�
poliovirus-essential�facilities�(Annex�3).

Phase�IIb�commences�within�three�months�of�OPV2�withdrawal�(tOPV-bOPV�switch).
During� Phase� II,� action� on� OPV2/Sabin2� poliovirus� containment� may� be� temporarily�
suspended�in�areas�where�a�decision�by�WHO�has�been�made�to�use�mOPV2�to�respond�to�
emerging�or�re-emerging�WPV2/cVDPV2�transmission.
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Phase	III:	final	poliovirus	containment	

Phase�III�commences�when�global�WPV�transmission�has�not�been�detected�for�three�years�
and�just�prior�to�the�certification�of�global�WPV�eradication.

Phase IIIa:�Final�containment�of�all�WPV�

•� All� WPV� is� contained� long� term� (as� per� Table� 1� and� Figure� 1)� in� certified� poliovirus-
essential�facilities,�with�enhanced�primary�safeguards.

Phase IIIb:�Final�containment�of�all�OPV/Sabin�polioviruses

•� All� OPV/Sabin� polioviruses� are� contained� long� term� (as� per� Table� 1� and� Figure� 1)� in�
certified�poliovirus-essential�facilities.�

Phase�IIIb�commences�within�three�months�of�bOPV�cessation�(bOPV�cessation�is�planned�
one�year�after�the�certification�of�global�WPV�eradication).�

During�phase�III,�action�on�OPV/Sabin�poliovirus�containment�may�be�temporarily�suspended�
in�areas�where�a�decision�by�WHO�has�been�made�to�use�mOPV�to�respond�to�emerging�or�
re-emerging�WPV/cVDPV�transmission.

The�implementation�requirements�for�the�different�phases�are�described�below.
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PHASE�IMPLEMENTATION

Phase	I:	Preparation	for	containment	of	poliovirus	type	2	

Phase I: Inventory, destruction, preparation for poliovirus type 2 containment 

During�Phase�I,�countries�shall:

•� survey�all�biomedical�facilities�to�identify�those�with�infectious�or�potentially�infectious�
WPV�materials�and�encourage�the�destruction�of�all�unneeded�materials.�The�survey�
starts� with� the� establishment� of� a� national� database� of� biomedical� facilities� that�
includes� all� facilities� with� the� following� types� of� laboratories:� poliovirus/enterovirus,�
general�virology,�clinical�bacteriology,�parasitology,�environmental�and�industrial�(polio�
vaccine� and� general� microbiological� filter� and� disinfectant� manufacturers),� or� any�
other�laboratory�handling�and�storing�polioviruses.�Facilities�listed�in�the�database�are�
surveyed�to�confirm�whether�WPV�infectious�or�potentially�infectious�materials�are�being�
stored;

•� develop� a� national� inventory� of� facilities� that� handle� and� store� WPV� materials,� and�
report�to�the�Regional�Certification�Commission�(RCC)�for�poliomyelitis�eradication.�The�
national�inventory�serves�as�a�current�record�of�poliovirus�facilities.�National�inventories�
are�assembled�into�regional�inventories�maintained�by�WHO�regional�offices;

•� submit� annual� reports� to� the� RCC� on� the� current� status� of� the� national� inventory� of�
facilities�with�poliovirus�materials;

•� complete�national�surveys�and�inventories,�and�submit�documentation�to�the�RCC�that�
the�Phase�I�survey�and�inventory�requirements�have�been�met.�The�MoH�submits�the�
complete�report�on�Phase�I�survey�and�inventory�activities�and�supporting�documents�to�
the�National�Certification�Committee�for�review�and�endorsement�before�submission�to�
the�RCC.�

After�completion�of�national�surveys�and� inventories�and� in�preparation�for�Phase�II,�all�
countries�shall:

•� adopt�international�goals�(3)�for�the�timely�destruction�or�containment�of�WPV2�materials�
and�of�OPV2/Sabin2�materials,�and�decide�to�either:

�− prohibit�the�retention�of�all�GAPIII-specified�poliovirus�materials�by�any�facility�after�
achieving�specific�milestones,�or

�− prohibit�the�retention�of�all�GAPIII-specified�poliovirus�materials�except�in�designated�
certified�poliovirus-essential�facilities.

Countries�considering�the�need�for�poliovirus-essential�containment�facilities�shall�weigh�
the� risks�and�benefits�of� such� facilities� in�consultation�with�all� relevant�ministries� (e.g.�
health,�education,�defence,�environment,�etc.)�and�the�responsibilities�inherent�in�complying�
with�the�crucial�primary,�secondary�and�tertiary�safeguards.�They�will:

•� alert�biomedical�facilities�to�national�policies/international�agreements�(14)�pertaining�
to�the�retention�of�WPV�materials�or�OPV/Sabin�materials�to�permit�the�orderly�planning�
for�compliance;
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•� instruct� facilities�that�work�or�have�worked�with�poliovirus,�enteroviruses,�rhinovirus,�
rotavirus�or�norovirus�to�confirm�the�identity�of�all�virus�stocks,�reference�strains�and�
derivatives�of�such�viruses�grown�in�poliovirus-permissive�cell�cultures�to�rule�out�the�
presence�of�poliovirus�(10).�Where�and�when�necessary,�virus�stocks�of�uncertain�histories�
or�multiple�passages�must�be�replaced�with�stocks�of�documented�authenticity�from�an�
international�culture�collection�or�from�other�investigators�using�appropriate�reference�
techniques.�Laboratories�wishing�to�retain�historic�collections�of�clinical�materials�shall�
explore�options�with�designated�poliovirus-essential�research�and�reference�facilities�for�
handling�and�storage�arrangements;

•� request�facilities�on�the�national�inventory�submit�plans�for�compliance�with�poliovirus�
retention�policies�and/or�regulations�(14),�including�the�status�of�materials�and�action�
timelines;

•� request� poliovirus-non-essential� facilities� that� do� not� intend� to� retain� infectious� or�
potentially�infectious�poliovirus�materials�(6)�to:

�− destroy� unneeded� poliovirus� material� (WPV� infectious� and� potentially� infectious�
materials,�and�any�OPV/Sabin�materials),�or

�− transfer�all�needed�poliovirus�type�2�material�to�poliovirus-essential�facilities;

•� request� poliovirus-non-essential� laboratory� facilities� that� as� of� Phase� II� are� likely� to�
investigate�new�WPV2,�aVDPV2,�cVDPV2�or�iVDPV2�isolates,�or�new�faecal�or�respiratory�
samples�originating�from�recent�OPV-using�countries,�to�adopt�and�implement:

�− safe�and�secure�working�practices�based�on�a�risk�assessment�and�the�implementation�
of�appropriate�biorisk�management�systems�(Annex�6)

�− a�non-retention�policy� for�WPV2�materials�as�of� the�beginning�of�Phase� IIa�of� the�
poliovirus�type�2�containment�period

�− a�non-retention�policy�for�OPV2/Sabin2�materials�as�of�the�beginning�of�Phase�IIb�of�
the�poliovirus�type�2�containment�period;

If�poliovirus�type�2�is�isolated�after�the�initiation�of�Phase�IIa,�the�facility�must�immediately�
notify�the�MoH�and�WHO,�and�transfer�the�isolate�to�a�designated�certified�poliovirus-
essential�facility;

•� notify� the� general� biomedical� laboratory� community� that,� according� to� the� globally�
endorsed� Endgame� Strategy� (3),� the� retention� of� WPV2� materials� will� no� longer� be�
permitted� in�Phase� IIa�and� the�retention�of�OPV2/Sabin2�materials�will�no� longer�be�
permitted� in� Phase� IIb,� except� in� designated� certified� poliovirus-essential� facilities.�
Facilities�are�fully�responsible�for�compliance�with�national�policies�and/or�regulations�
(14),� including�the�destruction�of�WPV2�infectious�and�potentially� infectious�materials�
and� any� OPV2/Sabin2� materials� or� the� transfer� of� such� materials� to� a� designated�
poliovirus-essential� facility.� Facilities� in� the� national� database� of� biomedical�
laboratories� with� a� history� of� performing� activities� placing� them� at� risk� of� having�
potentially� infectious� poliovirus� materials� or� contaminated� stocks� must� respond��
to� the� MoH� or� another� designated� national� authority� documenting� the� absence� of��
such�materials.
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Countries�with�plans�to�designate�poliovirus-essential�facilities�shall�in�addition:

•� request�candidate�facilities�assess�and�submit�documentation�demonstrating�compliance�
with�secondary�and�tertiary�safeguards,�as�applicable�to�the�type�of�material�being�held�
(WPV2�or�OPV2/Sabin2�poliovirus);

•� implement� national� certification� procedures� to� assess� the� compliance� of� poliovirus-
essential� facilities� with� the� “Containment� of� poliovirus� type� 2”� provisions,� including�
primary�and�secondary�safeguards.�Designated�poliovirus-essential�facilities�wishing�to�
handle�and�store�WPV2�materials�must�be�fully�certified�before�Phase�II;

•� establish� national� contingency� plans� for� responding� to� the� potential� release� of� or�
exposure�to�poliovirus�(15);

•� request�candidate�poliovirus-essential�facilities8��that�plan�to�handle�and�store�infectious�
WPV2�materials�be�certified�in�the�implementation�of�the�“Containment�of�poliovirus�type�
2”�provisions,�including�primary�and�secondary�safeguards�(Annex�2),�before�Phase�II.�If�
unable�to�meet�the�requirements,�all�WPV2�materials�must�be�transferred�to�a�country�
and�facility�meeting�the�requirements,�or�be�destroyed;

•� request�candidate�poliovirus-essential�facilities9�that�plan�to�handle�and�store�only�OPV2/
Sabin2�materials�(but�no�WPV2)�be�certified�in�the�implementation�of�the�“Containment�of�
OPV2/Sabin2�poliovirus”�provisions,�including�primary�and�secondary�safeguards�(Annex�
3),�no� later� than� three�months�after� the�switch.� If�unable� to�meet� the� requirements,�
all� OPV2/Sabin2� materials� must� be� transferred� to� a� country� and� facility� meeting� the�
requirements,�or�be�destroyed.

Countries�or�concerned�facilities�may�apply�through�their�national�authorities�for�WHO�
verification�of�poliovirus-essential�facilities,�certified�by�the�MoH�or�another�designated�
national�authority,�and�declared�to�meet�all�biorisk�management�criteria�consistent�with�
Annex�2�or�3�(Annex�4).

Preparing�for�the�tOPV-bOPV�switch�

•� The�WHA�resolution�(14)�on�the�tOPV-bOPV�switch�(16)�provides�details�on�the�process�
for�implementing�each�step�leading�to�OPV2�withdrawal,�the�recall�of�unused�tOPV�and�
the�containment�of�OPV2/Sabin2�polioviruses:

�− tOPV-using�countries�shall�respond�to�the�WHA�resolution�(14)�with�detailed�plans�for�
compliance.

�− All� countries� shall� review� or� expand� the� Phase� I� institution� or� facility� database� to�
include�new�or�other�biomedical�laboratories�that�might�have�infectious�or�potentially�
infectious�OPV2/Sabin2�materials�of�any�origin.�(Physicians’�offices,�pharmacies�and�
health�facilities�that�may�have�tOPV�vials�will�be�notified�through�other�government�
channels�as�part�of�the�tOPV-bOPV�switch�process).

�− Plans� and� actions� to� prepare� for� the� tOPV-bOPV� switch� continue� in� Phase� II� as�
described�below.
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Phase	II:	Poliovirus	type	2	containment	period

Phase IIa: Containment of WPV2

Phase�IIa�commences�when�the�criteria�for�global�readiness�of�OPV2�withdrawal�are�met.�

As�of�the�beginning�of�Phase�IIa:

•� The�handling�and�storage�of�WPV2�material�are�no�longer�permitted�in�poliovirus-non-
essential�facilities.�

•� Poliovirus-non-essential� laboratory� facilities� that� are� likely� to� investigate� new� WPV2,�
aVDPV2,�cVDPV2�or�iVDPV2�isolates,�or�new�faecal�and�respiratory�samples�originating�
from�recent�OPV-using�countries�must:

�− implement� safe� and� secure� working� practices� based� on� a� risk� assessment� and�
appropriate�biorisk�management�systems�(Annex�6);

�− not�retain�any�WPV2�materials�for�long-term�storage;
�− immediately� destroy� any� newly� isolated� WPV2� materials,� or� transfer� them� to� a�

certified�poliovirus-essential� facility�after�notifying� the�MoH�or�another�designated�
national�authority�and�WHO.

•� Certified� poliovirus-essential� facilities10� handling� and� storing� WPV2� in� Phase� II� must�
implement� and� be� regularly� (e.g.� annually)� reassessed� against� the� “Containment� of�
poliovirus�type�2”�provisions,�including�primary�and�secondary�safeguards,�as�described�in�
Annex�2.�Facilities�that�have�not�yet�received�formal�national�certification�in�the�containment�
of�poliovirus�type�2�are�no�longer�allowed�to�handle�and�store�WPV2�materials.

•� Countries�or�concerned�facilities�may�apply�through�their�national�authorities�for�WHO�
verification� of� poliovirus-essential� WPV2-holding� facilities,� certified� by� the� MoH� or�
another�designated�national�authority,�and�declared�to�meet�all�biorisk�management�
criteria�consistent�with�Annex�2�(Annex�4).

Phase IIb: Containment of OPV2/Sabin2 poliovirus

Moving�forward�with�the�preparations�for�the�tOPV-bOPV�switch:

•� All�countries�shall�notify�the�general�laboratory�community�of�forthcoming�requirements�
for� the� implementation� of� the� “Containment� of� OPV2/Sabin2� poliovirus”� provisions.� The�
general�laboratory�community�already�is,�or�should�be,�aware�of�pending�actions�linked�to�
the�tOPV-bOPV�switch.�Facilities�shall�be�reminded�in�writing�of�the�planned�date�for�the�
tOPV-bOPV�switch�and�that�national�policies�and�regulations�(14)�pertaining�to�OPV2/Sabin2�
poliovirus�destruction�or�containment�will�be�in�force�at�that�time.�Communications�from�
the�MoH�or�another�designated�national�authority�to�all�biomedical�laboratory�facilities�shall�
further�encourage�the�destruction�of�unneeded�OPV/Sabin�materials.�Laboratories�wishing�
to�maintain�access�to�historic�collections�of�clinical�materials�potentially�infectious�for�OPV2/
Sabin2� polioviruses� shall� explore� options� with� designated� certified� poliovirus-essential�
research�and�reference�containment�facilities�for�handling�and�storage�arrangements.
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Global�tOPV�administration�will�stop�(OPV2�cessation)�at�an�effective�date�established�by�the�
World�Health�Assembly�(14).

At�the�effective�date�for�the�tOPV-bOPV�switch�(OPV2�cessation),�all�countries�must:

•� recall�and�destroy� tOPV�stocks.�WHO�will�provide�specific� implementation�guidelines�
(16)�for�the�collection�and�destruction�of�tOPV�from�designated�collection�points,�health�
facilities�or�private�practitioners,�and�national�and�subnational�storage�facilities.

Phase� II�coincides�with�a�period�of� intense�VDPV�surveillance�and�elimination.�Some�
high-risk�areas�may�require�the�emergency�use�of�mOPV2�to�respond�to�emerging�or�
re-emerging� VDPV2� transmission.� In� such� areas� it� may� be� necessary� to� temporarily�
suspend�the�“Containment�of�OPV2/Sabin2�poliovirus”�provisions,�until�the�emergency�
is�resolved.

Within�six�months�of�the�switch,�all�countries�must:

•� submit� documentation� to� the� RCC� that� the� containment� of� OPV2/Sabin2� poliovirus�
requirements�have�been�met.

Phase�IIb�commences�three�months�after�the�global�tOPV-bOPV�switch.

As�of�the�beginning�of�Phase�IIb�(within�three�months�of�the�switch):

•� The�handling�and�storage�of�OPV2/Sabin2�poliovirus�material�are�no�longer�permitted�in�
poliovirus-non-essential�facilities.

•� Poliovirus-non-essential�laboratory�facilities�that�are�likely�to�investigate�new�faecal�and�
respiratory�samples�originating�from�recent�OPV-using�countries�must:

�− implement� safe� and� secure� working� practices� based� on� a� risk� assessment� and�
appropriate�biorisk�management�systems�(Annex�6);

�− not�retain�any�WPV2�or�OPV2/Sabin2�materials�for�long-term�storage;
�− immediately�destroy�any�newly�isolated�type�2�poliovirus�materials,�or�transfer�them�

to�a�certified�poliovirus-essential�facility�after�notifying�the�MoH�or�another�designated�
national�authority�and�WHO.

•� Certified� poliovirus-essential� facilities11� � handling� and� storing� only� OPV2/Sabin2�
polioviruses�(but�no�WPV2)�must�implement�and�be�regularly�(e.g.�annually)�reassessed�
against�the�“Containment�of�OPV2/Sabin2�poliovirus”�provisions,�including�primary�and�
secondary�safeguards,�as�described�in�Annex�3.�Sabin�virus�stocks�of�uncertain�histories�
or�multiple�passages�must�be�replaced�with�stocks�of�documented�authenticity�from�an�
international�culture�collection�or�from�other�investigators�using�appropriate�reference�
techniques� to� rule� out� possible� contamination� with� WPV.� Facilities� that� have� not� yet�
received�formal�national�certification�in�the�containment�of�OPV2/Sabin2�poliovirus�are�
no�longer�allowed�to�handle�and�store�OPV2/Sabin2�poliovirus�materials.
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The� storage� of� mOPV2� stockpiles� (frozen� bulk� and� finished� product,� prepared� in�
accordance� with� international� requirements� (15))� and� the� replenishment� of� mOPV2�
stockpiles� of� filled� vaccine� vials� must� be� performed� under� appropriate� containment�
conditions,�based�on�a�risk�assessment�approved�by�the�competent�authority.

•� Countries�or�concerned�facilities�may�apply�through�their�national�authorities�for�WHO�
verification�of�poliovirus-essential�facilities�holding�OPV2/Sabin2,�certified�by�the�MoH�
or�another�designated�national�authority,�and�declared�to�meet�all�biorisk�management�
criteria�consistent�with�Annex�3�(Annex�4).

Preparing for Phase III

In� preparation� for� Phase� IIIa� (Final� containment� of� all� WPV),� countries� with� poliovirus-
essential�facilities�holding�WPV�shall�in�addition:

•� implement� national� certification� procedures� to� assess� compliance� with� the� “Final�
containment�of�all�WPV”�provisions,�including�primary,�secondary�and�tertiary�safeguards;

•� request� poliovirus-essential� facilities12� that� plan� to� handle� and� store� infectious� WPV�
materials�in�Phase�III�be�certified�and�regularly�(e.g.�annually)�reassessed�against�the�
“Final�containment�of�all�WPV”�implementation�provisions,�including�primary,�secondary�
and�tertiary�safeguards�(Annex�2)�before�Phase�III.�Facilities�failing�national�certification�
will�have�to�discontinue�WPV�activities�until�deficiencies�are�satisfactorily�corrected�and�
national�certification�is�granted.�If�unable�to�meet�the�requirements,�all�WPV�materials�
must�be�destroyed�or� transferred� to�a�country�and� facility�meeting� the�requirements�
before�Phase�III.

Nationally�certified�poliovirus-essential�facilities�holding�WPV�may�be�verified�through��
WHO�(Annex�4).

In�preparation�for�Phase�IIIb�(Final�containment�of�all�OPV/Sabin�polioviruses),�countries�
with�poliovirus-essential�facilities�holding�OPV/Sabin�shall�in�addition:

•� implement� national� certification� procedures� to� assess� compliance� with� the� “Final�
containment�of�all�OPV/Sabin�polioviruses”�provisions,�including�primary�and�secondary�
safeguards;

•� request� poliovirus-essential� facilities13� that� plan� to� handle� and� store� OPV/Sabin� or�
infectious�Sabin-derived�materials�(but�no�WPV)�in�Phase�III�be�certified�and�regularly�
(e.g.�annually)�reassessed�against�the�“Final�containment�of�all�OPV/Sabin�polioviruses”�
implementation� provisions,� including� primary� and� secondary� safeguards� (Annex� 3)�
before�bOPV�cessation.�Facilities� failing�national�certification�will�have� to�discontinue�
OPV/Sabin�poliovirus�activities�until�deficiencies�are�satisfactorily�corrected�and�national�
certification� is�granted.� If�unable� to�meet� the� requirements,�all�OPV/Sabin�poliovirus�
materials� must� be� destroyed� or� transferred� to� a� country� and� facility� meeting� the�
requirements�before�bOPV�cessation.�
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Nationally�certified�poliovirus-essential�facilities�holding�OPV/Sabin�polio�virus�materials�
may�be�verified�through�WHO�(Annex�4).

Within�three�months�of�the�declaration�of�interruption�of�all�WPV�transmission,�all�countries�
must:

•� submit�documentation�to�the�relevant�WHO�RCC�that�the�requirements�for�the�destruction�
or�risk�management�of�WPV�materials�in�Phase�II�have�been�met.

Phase	III:	final	poliovirus	containment

Phase IIIa: Final containment of all WPV

Phase�IIIa�commences�when�all�six�WHO�regions�have�completed�the�certification�of�WPV�
eradication,�three�years�after�the�isolation�of�the�last�WPV.

As� of� the� beginning� of� Phase� IIIa,� certified� poliovirus-essential� laboratories� and� IPV�
production�facilities�handling�and�storing�WPV�materials�must:

•� implement�the�“Final�containment�of�all�WPV”�provisions,�including�primary,�secondary�
and�tertiary�safeguards,�as�described�in�Annex�2.�Facilities�that�have�not�yet�received�
formal�national�certification�in�the�final�containment�of�all�WPV�are�no�longer�allowed�to�
handle�and�store�WPV�materials.

Countries�with�poliovirus-essential�facilities�holding�WPV�facilities�shall�continue�to:

•� implement� national� certification� procedures� to� regularly� (annually)� assess� the�
compliance�of�WPV-holding�facilities�with�the�“Final�containment�of�all�WPV”�provisions,�
including�primary,�secondary�and�tertiary�safeguards;

•� request�certified�poliovirus-essential�facilities14� �that�handle�and�store�WPV�materials�
in�Phase�III�be�regularly�(e.g.�annually)�reassessed�against�the�“Final�containment�of�all�
WPV”�implementation�provisions,�including�primary,�secondary�and�tertiary�safeguards�
(Annex�2),�in�order�to�confirm�their�certification�status.�If�unable�to�meet�the�requirements,�
all�WPV�materials�must�be�destroyed�or�transferred�to�a�country�and�facility�meeting�the�
requirements.

Nationally�certified�poliovirus-essential�facilities�may�be�verified�through�WHO�(Annex�4).

Phase IIIb: Final containment of all OPV/Sabin polioviruses

Global�bOPV�cessation�is�planned�one�year�after�the�global�declaration�of�WPV�eradication.
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At�the�effective�date,�all�countries�must:

•� recall�and�destroy�bOPV�stocks.�WHO�will�provide�specific�implementation�guidelines�for�
the�collection�and�destruction�of�bOPV�from�designated�collection�points,�health�facilities�
or�private�practitioners,�and�national�and�subnational�storage�facilities.�

Phase�IIIb�commences�three�months�after�global�bOPV�cessation.

As�of�the�beginning�of�Phase�IIIb,�certified�poliovirus-essential�laboratories�and�Sabin-IPV�
production�facilities�handling�and�storing�OPV/Sabin�materials�(but�no�WPV)�must:

•� implement�the�“Final�containment�of�all�OPV/Sabin�polioviruses”�provisions,�including�
primary�and�secondary�safeguards,�as�described� in�Annex�3.�Facilities� that�have�not�
yet� received� formal� national� certification� in� the� final� containment� of� all� OPV/Sabin�
polioviruses�are�no�longer�allowed�to�handle�and�store�OPV/Sabin�materials.

Countries�with�poliovirus-essential�facilities�holding�OPV/Sabin�materials�shall�continue�to:

•� implement� national� certification� procedures� to� regularly� (annually)� assess� the�
compliance�of�OPV/Sabin-holding�facilities�with�the�“Final�containment�of�all�OPV/Sabin�
polioviruses”�provisions,�including�primary�and�secondary�safeguards;

•� request� certified� poliovirus-essential� facilities15� that� handle� and� store� OPV/Sabin� or�
Sabin-derived�materials�(but�no�WPV)�in�Phase�III�be�regularly�(e.g.�annually)�reassessed�
against� the� “Final� containment� of� all� OPV/Sabin� polioviruses”� implementation�
provisions,�including�primary�and�secondary�safeguards�(Annex�3),�in�order�to�confirm�
their�certification�status.�If�unable�to�meet�the�requirements,�all�OPV/Sabin�materials�
must�be�destroyed�or�transferred�to�a�country�and�facility�meeting�the�requirements.

The�storage�of�mOPV�stockpiles�(frozen�bulk�and�finished�product,�prepared�in�accordance�
with�international�requirements�(15)�and�the�replenishment�of�mOPV�stockpiles�of�filled�
vaccine�vials�must�be�performed�under�appropriate�containment�conditions,�based�on�a�
risk�assessment�approved�by�the�competent�authority.

Nationally�certified�poliovirus-essential�facilities�may�be�verified�through�WHO�(Annex�4).

Within�six�months�of�bOPV�cessation,�all�countries�must:

•� submit�documentation�to�the�RCC�that�the�requirements�for�the�final�containment�of�all�
OPV/Sabin�polioviruses�have�been�met.
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table	2:	Phased	implementation	of	poliovirus	containment

Pre-
requisites Phase Begins

Target 
completion 

date
Key activities

Phase I: Preparation for containment of poliovirus type 2

I:
Inventory,	
destruction,	
preparation	
for	
poliovirus	
type	2	
containment

Ongoing Global�
readiness�
of�OPV2�
withdrawal�

Inventory,	destruction,	preparation	for	
poliovirus	type	2	containment:
•�survey/inventory�facilities�that�are�

handling�or�storing�infectious�or�
potentially�infectious�poliovirus�
materials.

Poliovirus-non-essential�facilities:
•�destroy�unneeded�poliovirus�material;
•� transfer�needed�poliovirus�type�2�

material�to�poliovirus-essential�facilities;�
•�adopt�a�non-retention�policy�for�

new�WPV2/Sabin2�isolates,�to�be�
implemented�as�of�Phase�IIa.

Poliovirus-essential�facilities:
•�obtain�national�certification.

Phase II: Poliovirus type 2 containment period

Elimination 
of WPV2

Elimination 
of persistent 
cVDPV2

IIa:
wPv2	
containment	

Global�
readiness�
of�OPV2�
withdrawal�

6�x�regional�
certification�
of�WPV�
eradication�

containment	of	wPv2
Certified�poliovirus-essential�WPV2-
holding�laboratories�and�IPV�production�
facilities:
•�handle�and�store�WPV2�materials�

according�to�the�“Containment�of�WPV2”�
provisions.

Poliovirus-non-essential�facilities:
•�destroy�the�remaining�unneeded�Sabin2�

material;
•� transfer�needed�Sabin2�material�to�

certified�poliovirus-essential�facilities.

Poliovirus-non-essential�facilities�
investigating�new�WPV2,�aVDPV2,�cVDPV2�
or�iVDPV2�isolates,�or�new�faecal�and�
respiratory�samples�originating�from�
recent�OPV-using�countries:
•� implement�a�non-retention�policy;
•�destroy�unneeded�recently�isolated�

poliovirus�material;
•� transfer�needed�recently�isolated�

poliovirus�material�to�certified�
poliovirus-essential�facilities.
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Pre-
requisites Phase Begins

Target 
completion 

date
Key activities

Licensed 
and available 
bOPV

Global 
introduction 
of IPV

Global tOPV-
bOPV switch

IIb:	OPv2/
Sabin2	
poliovirus	
containment	
(post-
tOPv-bOPv	
switch)

Within�three�
months�of�
global��
tOPV-bOPV�
switch

Within�three�
months�of�
global�bOPV�
cessation�
(bOPV�
cessation�
is�planned�
one�year�
after�global�
certification�
of�WPV�
eradication)

containment	of	OPv2/Sabin2	poliovirus

Certified�poliovirus-essential�OPV2/
Sabin2-holding�laboratories�or�OPV/
Sabin-IPV�production�facilities:
•�handle�and�store�OPV2/Sabin2�materials�

according�to�the�“Containment�of�OPV2/
Sabin2�poliovirus”�provisions.

 Phase III: Final poliovirus containment

Three 
years after 
isolation of 
last WPV

IIIa:	
Post-
eradication

6�x�regional�
certification�
of�WPV�
eradication�

Long-term�
eradication�
(beyond�
global�bOPV�
cessation)

final	containment	of	all	wPv

Certified�poliovirus-essential�WPV-
holding�laboratories�or�IPV�production�
facilities:
•�handle�and�store�all�WPV�materials�

according�to�“Final�containment�of�all�
WPV”�provisions.

Global bOPV 
cessation

IIIb:	
Post-bOPv	
cessation

Within�three�
months�of�
global�bOPV�
cessation�
(bOPV�
cessation�
is�currently�
planned�
one�year�
after�global�
certification�
of�WPV�
eradication)

Long-term�
eradication�
(beyond�
global�bOPV�
cessation)

final	containment	of	all	OPv/Sabin	
polioviruses

Certified�poliovirus-essential�OPV/
Sabin-holding�laboratories�or�Sabin-IPV�
production�facilities:
•�handle�and�store�OPV/Sabin�materials�

according�to�the�“Final�containment�of�
all�OPV/Sabin�polioviruses”�provisions.
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ANNEX�1:�DEFINITIONS

These�definitions�apply�to�the�terms�as�used�in�this�report;�the�words�may�have�different�
meanings�in�other�contexts.

Aerosol:�A�dispersion�of�solid�or�liquid�particles�of�microscopic�size�in�a�gaseous�medium.

Audit:�The�systematic,�independent�and�documented�process�for�obtaining�audit�evidence�
and�evaluating�it�objectively�to�determine�the�extent�to�which�audit�criteria�are�fulfilled.

Biological	safety	cabinets:�Class�II�and�Class�III�cabinets�that�are�designed�to�protect�the�
operator,� the� laboratory� environment� and� work� materials� from� exposure� to� infectious�
aerosols� and� splashes� that� may� be� generated� when� manipulating� materials� containing�
infectious� agents,� such� as� primary� cultures,� stocks� and� diagnostic� specimens.� Class� II�
cabinets� for� microbiological� work� are� partially� open-fronted� enclosures� with� air� drawn�
around�the�operator�into�the�front�grille�and�a�downward�laminar�flow�of�HEPA-filtered�air�
that�provide�product�protection�by�minimizing�the�chance�of�cross-contamination�along�the�
work�surfaces�of�the�cabinet.�Class�III�cabinets�are�gas-tight�enclosures�with�a�non-opening�
view�window,�allowing�access�into�the�cabinet�through�a�dunk�tank�or�double-door�pass-
through�box�that�is�decontaminated�between�uses.�Both�supply�and�exhaust�air�are�HEPA�
filtered�or�incinerated�before�discharge.�Airflow�is�maintained�under�negative�pressure.

Biorisk:�Risk�relating�to�biosafety�and�biosecurity�where�the�principal�hazard�is�a�biological�
agent�(in�the�case�of�this�standard,�poliovirus).

Biorisk	 management	 system:� The� organizational� structure,� planning� activities,�
responsibilities,� practices,� procedures,� processes� and� resources� for� developing,�
implementing,�achieving,�reviewing�and�maintaining�an�organization’s�biorisk�policy.

Biosafety,	 laboratory:� The� containment� principles,� technologies� and� practices� that� are�
implemented�to�prevent�unintentional�exposure�to�pathogens�and�toxins,�or�their�accidental�
release.�

Biosecurity,	laboratory:�The�protection,�control�and�accountability�for�biological�agents�and�
toxins�within�biological�facilities�to�prevent�their�unauthorized�access,�loss,�theft,�misuse�
and�diversion,�or�their�intentional�unauthorized�release.

ccId50:�A�cell�culture�infectious�dose�that�will�infect�50%�of�the�cell�monolayers�challenged�
with�the�defined�inoculum.

calibration:�The�correlation�of�the�readings�of�an�instrument�with�a�standard.

certification:� The� systematic,� documented� process� to� ensure� systems� perform� in�
accordance�with�available�certification�standards�or�applicable�validation�guidance.
•� National�certification�to�this�standard�is�expected�to�be�performed�once�a�year�through�

responsible�national�oversight�bodies.�

containment:�A�system�for�confining�microorganisms,�organisms�or�other�entities�within�
a�defined�space.�
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contingency	planning:�The�preparation� for�a� future�event�or�circumstance�regarded�as�
likely�to�occur,�or�as�influencing�present�action.�

decontamination:�A�procedure�that�eliminates�or�reduces�biological�agents�and�toxins�to�a�
safe�level�with�respect�to�the�transmission�of�infection�or�other�adverse�effects.

diagnosis:� The� analysis� of� samples� for� the� purpose� of� identifying� or� confirming� the�
presence�of�a�specific�agent.

disinfection:� The� process� to� reduce� the� number� of� microorganisms,� but� not� usually� of�
bacterial�spores,�without�necessarily�killing�or�removing�all�organisms.�

facility:� Any� laboratory� or� vaccine� production� unit� owned� or� operated� by� any� level� of�
government,�academic�institution,�corporation,�company,�partnership,�society,�association,�
firm,�sole�proprietorship�or�other�legal�entity.

facility,	certifiable:�A� facility�approved�by� the�ministry�of�health�or�another�designated�
national�body�or�authority�as�a�qualified�applicant�for�national�containment�certification.

facility,	essential:�A�facility�designated�by�the�ministry�of�health�or�another�designated�
national�body�or�authority�as�serving�critical�national�or�international�functions�that�involve�
the�handling�and�storage�of�needed�poliovirus�infectious�materials�or�potentially�infectious�
materials�under�conditions�set�out�in�this�standard.

fumigation:�The�process�whereby�one�or�more�chemicals�are�applied�in�the�gaseous�state�
to�an�enclosed�space�for�the�purpose�of�decontaminating�the�area�and�the�items�therein.

global	certification	commission	(gcc):�The�term�commonly�used�to�refer�to�the�Global�
Commission�for�the�Certification�of�the�Eradication�of�Poliomyelitis,�which�has�responsibility�
to�define�the�parameters�and�processes�by�which�polio�eradication�will�be�certified,�receive�
and�review�reports�of�the�regional�commissions,�and�issue�a�final�report�to�the�Director-
General�of�WHO�certifying�that�global�polio�eradication�has�been�achieved.

good	 microbiological	 techniques:� Technical� methods� designed� to� avoid� or� minimize�
the� most� common� causes� of� laboratory� injuries� or� work-related� infections� (See� WHO�
Laboratory� biosafety� manual,� Third� edition,� 2004,� http://www.who.int/csr/resources/
publications/biosafety/en/Biosafety7.pdf).�

guidelines:�Principles�or�criteria�guiding�or�directing�action.

hazard:�Any�source,�situation�or�act�with�potential�for�causing�harm.

high-efficiency	 particulate	 arresting	 or	 high-efficiency	 particulate	 air	 (hePA)	 filter:�
A� filter� capable� of� removing� at� least� 99.97%� of� all� particles� with� a� mean� aerodynamic�
diameter�of�0.3�micrometres.

Inactivation:�Rendering�an�organism�inert�by�the�application�of�heat�or�other�means.
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Inspection:� A� conformity� evaluation� by� observation� and� judgement� accompanied� as�
appropriate�by�measurement,�testing�or�gauging.

legislation:�The�process�of�making�laws.

national	certification	committee:�The�term�commonly�used�to�refer�to�a�country’s�National�
Committee� for� the�Certification�of� the�Eradication�of�Poliomyelitis,�which� is�responsible�
for�certifying�to�the�Regional�Certification�Commission�that�eradication�has�been�achieved�
throughout�the�country.

needed	poliovirus	materials:�Poliovirus�materials�deemed�needed�and�worth�storing�to�
ensure�the�continuation�of�critical�international�functions,�including�Salk-IPV�and�Sabin-
IPV� production,� the� development� and� storage� of� oral� polio� vaccine� stockpiles,� vaccine�
quality�assurance,�diagnostic�reagent�production,�virus�diagnostic�and�reference�functions,�
and�crucial�research.

Organization:�The�legal�entity�responsible�for�the�management�of�the�poliovirus�facility,�
such�as�a�university,�private�company�or�government�agency.

Penetrations:�Openings�through�walls,�floors�or�ceilings�to�allow�for�mechanical�services.
�
Policy:�The�course�or�principle�of�action�adopted�or�proposed�by�the�responsible�government�
entity.

Poliovirus:�A�picornavirus�consisting�of�three�serotypes:�1,�2�and�3.�Poliovirus�serotypes�
are�further�subdivided�into�wild�(circulating�in�nature)�and�Sabin�strains�(attenuated�strains�
used�for�oral�polio�vaccines).�Polioviruses�use�CD155�as�the�primary�cellular�receptor.

Poliovirus,	wild:�
•� Wild�polioviruses�are�naturally�occurring�isolates�known�or�believed�to�have�circulated�

persistently�in�the�community.
•� Vaccine-derived� polioviruses� (VDPV)� are� classified� with� wild� polioviruses� and� usually�

demonstrate� 1–15%16� � sequence� differences� from� the� parental� oral� polio� vaccine�
(OPV)�strain;�they�may�have�circulated�in�the�community�(cVDPV)�or�have�replicated�for�
prolonged�periods�in�immunodeficient�subjects�(iVDPV)�or�be�ambiguous�and�of�unknown�
origin�(aVDPV).

•� Attenuated�strains�not�licensed�for�use�as�live�vaccines�(Cox/Lederle�and�Koprowski/Wistar�
series)�are�classified�with�wild�polioviruses�as�their�clinical�properties�are�unproven.

Wild�poliovirus�materials�may�be�(a)�infectious�or�(b)�potentially�infectious.

(a)	Poliovirus	infectious	materials,	wild:�These�include:�
•� clinical�materials�from�confirmed�wild�poliovirus�(including�VDPV)�infections;
•� environmental�sewage�or�water�samples�that�have�tested�positive�for�the�presence�of�

wild�polioviruses;
•� cell�culture�isolates�and�reference�strains�of�wild�poliovirus;
•� seed�stocks�and�infectious�materials�from�IPV�production;

16� Some�isolates�display�>15%�sequence�diversity�but�are�phylogenetically�related�to�parental�Sabin�strains.
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•� infected�animals�or�samples�from�such�animals,�including�human�poliovirus�receptor�
transgenic�mice;

•� derivatives�produced�in�the�laboratory�that�have�capsid�sequences�from�wild�polioviruses,�
unless�demonstrably�proven�to�be�safer�than�Sabin�strains.�The�safety�of�new�derivatives�
containing�wild�poliovirus�capsid�sequences�will�be�assessed�by�an�expert�panel,�on�the�
basis�of�comparison�to�reference�Sabin�strains�for�(i)�degree�and�stability�of�attenuation;�
(ii)� potential� for� person-to-person� transmission;� and� (iii)� neurovirulence� in� animal�
models;

•� full-length�RNA�or�cDNA�that�includes�capsid�sequences�derived�from�wild�poliovirus,�
unless�viruses�derived�from�them�are�demonstrably�proven�to�be�safer�than�Sabin�strains.�
The�safety�of�full-length�RNA�or�cDNA�containing�wild�poliovirus�capsid�sequences�will�be�
assessed�by�an�expert�panel�convened�by�WHO,�on�the�basis�of�comparison�to�reference�
Sabin�strains�for�(i)�degree�and�stability�of�attenuation;�(ii)�potential�for�person-to-person�
transmission;�and�(iii)�neurovirulence�in�animal�models;

•� cells�persistently�infected�with�poliovirus�strains�whose�capsid�sequences�are�derived�
from�wild�poliovirus.

(b)	Poliovirus	potentially	infectious	materials,	wild:�These�include:�
•� faecal� or� respiratory� secretion� samples� collected� for� any� purpose� in� a� time� and�

geographic�area�of�wild�poliovirus�(including�VDPV)�circulation;
•� products�of�such�materials�from�poliovirus�permissive�cells�or�animals;
•� uncharacterized�enterovirus-like�cell�culture�isolates�from�countries�known�or�suspected�

to�have�circulating�wild�poliovirus�or�VDPV�at�the�time�of�collection;
•� respiratory� and� enteric� virus� stocks� handled� under� conditions� where� poliovirus�

contamination�or�replication�is�possible.

Poliovirus,	Sabin	(OPV/Sabin�strains):�Attenuated�poliovirus�strains�(approved�for�use�in�
oral�polio�vaccines�by�national�regulatory�authorities,�principally�Sabin�strains).

Poliovirus,	 OPv-like:� For� the� laboratory� network� not� involved� in� manufacture,� isolates�
consistent� with� a� limited� period� of� virus� excretion� or� person-to-person� transmission,�
demonstrating�less�than�1%�difference�from�parent�OPV�strains�for�poliovirus�types�1�and�
3,�and�less�than�0.6%�difference�from�the�type�2�parent�OPV�strain�by�full�Viral�Protein�1�
sequence�homology.�The�phenotype�of�clinical�and�environmental�OPV-like�isolates�need�
not�be�determined�as�the�great�majority�are�assumed�to�be�of�low�virulence.�

Sabin�materials�may�be�(a)�infectious�or�(b)�potentially�infectious.�The�attenuated�phenotype�
of�viruses�resulting�from�manufacture�based�on�the�OPV/Sabin�seeds�must�be�assured�and�
cannot�rely�on�the�lack�of�sequence�drift�alone.�

(a)	Poliovirus	infectious	materials,	OPv/Sabin:�These�include:�
•� cell�culture�isolates�and�reference�OPV/Sabin�strains;
•� seed�stocks�and�live�virus�materials�from�OPV�production;
•� environmental�sewage�or�water�samples�that�have�tested�positive�for�the�presence�of�

OPV/Sabin�strains;
•� faecal�or�respiratory�secretion�samples�from�recent�OPV�recipients;
•� infected�animals�or�samples�from�such�animals,�including�poliovirus�receptor�transgenic�

mice;
•� derivatives�produced�in�the�laboratory�that�have�capsid�sequences�from�OPV/Sabin�strains;
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•� full-length�RNA�or�cDNA�that�includes�capsid�sequences�derived�from�OPV/Sabin�strains;
•� cells�persistently�infected�with�poliovirus�strains�whose�capsid�sequences�are�derived�

from�OPV/Sabin�strains.

(b)	Poliovirus	potentially	infectious	materials,	OPv/Sabin:�These�include:�
•� faecal� or� respiratory� secretion� samples� collected� for� any� purpose� in� a� time� and�

geographic�area�of�OPV�use;
•� products�of�such�materials�from�poliovirus�permissive�cells�or�animals;
•� respiratory�and�enteric�virus�stocks�handled�under�conditions�where�OPV/Sabin�strain�

contamination�or�replication�is�possible.

Regional	 certification	 commission	 (Rcc):� The� term� commonly� used� to� refer� to� the�
Regional�Commission�for�the�Certification�of�the�Eradication�of�Poliomyelitis,�which�has�
been�established�in�each�of�the�six�WHO�regions�with�responsibility�to�certify�to�the�GCC�that�
eradication�has�been�achieved�throughout�all�Member�States�of�their�region.

Regulation:�Government�action�to�control�by�rule�or�subject�to�restrictions.

Reproductive	 rate	 (R0):� A� measure� of� the� transmissibility� of� a� pathogen� that� captures�
community�vulnerability�and�virus�characteristics�calculated�as�the�number�of�secondary�
infections�caused�by�a�single�index�case�in�an�entirely�susceptible�population.

Risk:�A�combination�of�the�probability�of�the�occurrence�of�harm�and�the�severity�of�that�harm.

Risk	assessment:�A�qualitative�or�semi-qualitative�process�undertaken�by�individuals�with�
expertise�in�appropriate�disciplines�and�backgrounds�in�response�to�an�identified�hazard.�

Safeguards,	primary:�Containment�precautions�and�stipulations�designed�to�minimize�the�
facility-associated�poliovirus�risks�of�exposing�and/or�infecting�populations.

Safeguards,	 secondary:� The� population� immunity� profile� consistent� with� minimizing�
the�consequence�of�a�poliovirus�release�from�a�poliovirus-essential�containment�facility,�
consisting�of�a�national�routine�childhood�immunization�policy�and�high�(>90%)�national�
population�coverage.

Safeguards,	tertiary:�The�sanitation�and�hygiene�conditions�(good�personal,�domestic�and�
environmental�hygiene�standards�and�closed�sewage�systems�with�secondary�or�greater�
effluent� treatment)� that� minimize� the� risk� of� re-establishing� the� circulation� of� highly�
transmissible�wild�poliovirus�in�the�event�of�reintroduction.

Senior	manager	(Sm):�The�official�representative�of�an�institution�with�overall�authority�and�
accountability�for�ensuring�the�biosafety�management�of�the�facility.

Sharps:�Devices�used�in�the�facility�that�are�capable�of�cutting�and/or�puncturing�skin�(e.g.�
needles,�scissors,�glass).

Standard:� A� document� that� provides� requirements,� specifications,� guidelines� or�
characteristics�that�can�be�used�consistently�to�ensure�that�materials,�products,�processes�
and�services�are�fit�for�their�purpose.
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Sterilization:�A�process�that�destroys�and/or�removes�microorganisms�and�their�spores.

validation:�Confirmation,�through�the�provision�of�objective�evidence,�that�the�requirements�
for�a�specific�intended�use�or�application�have�been�fulfilled.

verification:� Confirmation,� through� the� provision� of� objective� evidence,� that� specified�
requirements�have�been�fulfilled.
•� WHO� verification� of� compliance� with� this� standard� may� be� requested� for� certified�

poliovirus-essential�facilities�(14).�
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ANNEX�2 �BIORISK�MANAGEMENT�STANDARD�FOR�POLIOVIRUS-ESSENTIAL�FACILITIES�
HOLDING�WILD�POLIOVIRUS�MATERIALS

Biorisk	management	standard	for	poliovirus-essential	facilities	holding		
wild	poliovirus	materials
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Element�13�–�Equipment�and�Maintenance� 87
Element�14�–�Decontamination,�Disinfection�and�Sterilization� 91
Element�15�–�Transport�Procedures� 95
Element�16�–�Security� 96

Introduction

A�facility-associated�poliovirus�infection�or�release�into�the�environment�during�the�Endgame�
Strategy�period�and�following�eradication�and�cessation�of�oral�polio�vaccine�(OPV)�use�will�
be�a�public�health�event�of� international�proportions.�The�Global�Action�Plan�addresses�
that�risk�by�establishing�a�post-eradication/post-OPV�cessation�goal�of�retaining�poliovirus�
in� a� limited� number� of� poliovirus-essential� facilities� worldwide.� The� Global� Action� Plan�
further�reduces�the�risk�posed�by�these�facilities�by�establishing�international�standards�for�
primary�safeguards�of�facility�containment,�secondary�safeguards�of�population�immunity,�
and�tertiary�safeguards�of�facility�location�and�assurance�through�national�and�international�
oversight�that�such�standards�are�met.

Primary� safeguards� minimize� the� risk� of� facility-associated� poliovirus� release� and� in�
clude�facility�management;�the�design�and�operation�of�the�containment�facility;�practices�
and� procedures;� the� vaccination� of� facility� personnel� and� their� close� family� members;�
and� contingency� plans� for� potential� virus� release� or� exposure.� Secondary� safeguards�
of� population� immunity� minimize� the� consequence� of� a� poliovirus� release� from� a��
poliovirus-essential� containment� facility� and� consist� in� a� national� routine� childhood�
immunization�policy�and�demonstrated�high�(=DTP3;�>90%)�national�population�coverage�
(12).�Tertiary�safeguards�of�facility�location�minimize�the�risk�of�transmissible�poliovirus�
by�placing�such�facilities�in�areas�with�closed�sewage�systems�with�secondary�or�greater�
effluent� treatment� in� areas� with� low� transmission� potential� (R0)� for� wild� polioviruses.�
Primary�and�secondary�safeguards�are�required�for�poliovirus-essential�facilities�handling�
and� storing� wild� poliovirus� type� 2� (WPV2)� in� the� poliovirus� type� 2� containment� period.�
Primary,�secondary�and�tertiary�safeguards�are�required�for�poliovirus-essential�facilities�
that�are�handling�and�storing�any�WPV�materials�in�the�final�containment�phase.
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This�“Biorisk�management�standard�for�poliovirus-essential�facilities�holding�wild�poliovirus�
materials”�describes�the�international�requirements�for�the�primary�safeguards�established�
for� poliovirus-essential� laboratories� handling� and� storing� WPV� materials� or� for� Salk-IPV�
production�facilities.�This�standard�is�based�on�CWA15793,�Laboratory�biorisk�management�(2),�
the�principles�of�the�WHO�Laboratory�biosafety�manual,�Third�edition�(17)�and�the�extensive�
poliovirus�scientific�literature�spanning�nearly�seven�decades�(10).�This�standard�serves�as�the�
framework�for�national�certification�and�WHO�verification�(Annex�4).�It�consists�of�16�elements�
and�subelements�based�on�the�principles�of�a�quality�management�system.�It�assumes�that�the�
organization�is�best�placed�to�understand�the�risks�associated�with�its�work�and�can�manage�
those�risks�in�a�number�of�ways�acceptable�to�the�national�and�international�bodies�responsible�
for�facility�oversight.�This�standard�further�assumes�that�poliovirus-essential�facility�personnel�
and�management�at�all�levels�fully�appreciate�the�enormity�of�the�consequences�of�accidental�
or� malicious� poliovirus� release� in� the� post� eradication/post� OPV� era� and� are� prepared� to�
demonstrate�that�the�appropriate�systems�and�controls�are�in�place�to�manage�those�risks.�

Poliovirus	facility-associated	risks

Polioviruses�under�moist�conditions�in�clinical�or�environmental�samples�can�survive�indefinitely�
in�the�laboratory�freezer�(<-20�°C),�for�many�months�in�the�refrigerator�and�for�weeks�on�the�
bench�top�at�ambient�temperatures�(18).�Infectivity�is�inactivated�by�dehydration,�heat�(>50�°C)�
or�treatment�with�dilute�solutions�of�formaldehyde�or�bleach�at�appropriate�concentrations.

The�most�common�routes�of�exposure�to�infectious�agents�in�the�facility�environment�are�(1)�
ingestion;�(2)�inhalation;�(3)�injection;�and�(4)�contaminated�skin�and�mucous�membranes.�The�
infectious�dose�is�a�factor�of�virus�virulence,�the�route�of�presentation�and�virus�particles�in�
sufficient�number�to�overcome�mechanical�loss�and�natural�and�immune�host�defences.�In�the�
poliovirus�facility,�poliovirus�content�of�common�materials�ranges�from�a�mean�of�103.7�CCID50/g�
(Sabin)�to�104.3�CCID50/g�(wild)�in�stool�samples,�to108�CCID50/ml�in�cell�culture�harvests,�and�
1011�CCID50/ml�in�concentrates�in�vaccine�production�facilities.�Sabin�strains�are�less�pathogenic�
than�wild�and�have�lower�secondary�infection�rates,�but�all�three�Sabin�virus�types�have�been�
linked�to�vaccine-derived�poliovirus�(VDPV)�outbreaks.�

Ingestion�presents�the�highest�risk�for�facility�personnel.�Immunization�with�OPV�or�inactivated�
polio� vaccine� (IPV)� prevents� disease,� but� neither� fully� inhibits� silent� poliovirus� infection� nor�
reinfection� of� the� gut.� Ingestion� of� poliovirus� may� result� from� any� laboratory� operation,�
activity�or�incident�that�leads�to�the�transfer�of�infectious�particles�to�the�gastrointestinal�tract.�
Estimated�infectious�doses�(ID50)�by�ingestion,�based�on�studies�with�infants�and�children,�are�
±101�CCID50�for�wild�polioviruses�and�±103�CCID50�for�Sabin�strains.�Immunized�adult�laboratory�
workers�are�likely�more�resistant�than�immunologically�naïve�children,�but�resistance�is�dose�
related� and� may� be� overcome� by� ingesting� sufficient� poliovirus� particles.� Droplets� created��
by� sprays,� spills� and� the� splash� of� poliovirus� cell� cultures� (108� CCID50)� and� concentrates��
(1011�CCID50)�constitute�the�highest�personnel�exposure�risks�(Figure�A2.1).

Inhalation,�defined�as�exposure�to�small�particle�aerosols�of�<5�micrometres�(μm)�(droplet�
nuclei)� deposited� predominately� in� the� lower� respiratory� tract,� has� been� identified� as� a�
possible�route�of�infection�for�poliovirus.�The�respiratory�tract�appears�not�to�be�a�significant�
portal�of�entry.�Unresolved,�however,�is�whether�small�particle�aerosols�deposited�in�the�
lower�respiratory�tract�may�initiate�alimentary�tract�infections�through�mucociliary�transport�
to�the�pharyngeal�region.�Inhalation�risks�may�be�further�reduced�in�facility�environments�
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maintained� at� low� relative� humidity� (<50%).� Antibodies� acquired� through� immunization�
greatly�reduce�infection�risks�from�injection�or�breaks�in�skin�or�mucous�membranes.

Figure A2.1: Estimated poliovirus content and infectious dose17
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Community�members�may�be�exposed�to� infectious�agents�from�the�laboratory�through�(1)�
workers’�contaminated�skin�or�clothing�or�unrecognized�infection;�(2)�the�release�of�contaminated�
air;�(3)�contaminated�effluents�and�waste�water�recovered�from�secondary�sewage�treatment�
plants;� (4)� the� uncontrolled� transport� of� infectious� material;� (5)� solid� waste� transported� to�
landfills;�(6)�contaminated�equipment�or�materials�removed�from�the�facility;�(7)�the�escape�
of� infected�animals;�and�(8)�a�theft�or�deliberate�release�of� infectious�agents�from�a�facility.�
Exposure�risks�through�routes�4-7�are�low�for�poliovirus�facilities�that�adhere�to�international�
regulations�for�the�transport�of�infectious�substances,�those�outlined�in�the�Good�Laboratory�
Practice�handbook�and�the�WHO�guidelines�on�Good�Manufacturing�Practice,�and�likely�low�
for�the�inhalation�of�contaminated�air�effluent�where�facilities�maintain�low�relative�humidity�
environments� and� exhaust� air� away� from� direct� human� exposure.� Exposure� risks� through�
the�ingestion�of�effluents�range�between�high�and�low,�depending�on�the�poliovirus�content�of�
facility�effluent,�sewerage�system�size�and�integrity,�and�the�potential�for�human�consumption.�
Risks�of�community�exposure�are�highest�through�facility�personnel�unknowingly�contaminated�
or�infected�with�poliovirus.�IPV�immunization�of�facility�personnel�may�greatly�reduce�the�risk�of�
intra-�and�extra-household�transmission.

Effective�poliovirus�risk�management�is�achieved�by�the�careful�assessment�of�exposure�
risks,� the� implementation� of� risk-appropriate� personnel� protection� measures,� and� the�
quality�operation�of�a�facility�designed�to�minimize�the�risk�of�poliovirus�contamination�and�
dissemination�to�the�community.�The�main�risk�is�the�infection�of�laboratory�workers�by�
ingestion.�Airborne�transmission�is�conceivable�but�not�demonstrated�and�infection�through�
parenteral�exposure�such�as�needlestick�is�unlikely�in�immunized�individuals.�

�17��Estimated�infectious�doses�(ID50)�are�based�on�studies�with�infants�and�children.�Immunized�adult�laboratory�workers�are�likely�
much�more�resistant�than�immunologically�naïve�children.�However,�dose-related�resistance�may�be�overcome�by�ingesting�
sufficient�poliovirus�particles.
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Introduction

A�facility-associated�poliovirus�infection�or�release�into�the�environment�during�the�Endgame�
Strategy�period�and�following�eradication�and�cessation�of�oral�polio�vaccine�(OPV)�use�will�
be�a�public�health�event�of� international�proportions.�The�Global�Action�Plan�addresses�
that�risk�by�establishing�a�post-eradication/post-OPV�cessation�goal�of�retaining�poliovirus�
in� a� limited� number� of� poliovirus-essential� facilities� worldwide.� The� Global� Action� Plan�
further�reduces�the�risk�posed�by�these�facilities�by�establishing�international�standards�for�
primary�safeguards�of�facility�containment,�secondary�safeguards�of�population�immunity,�
and�tertiary�safeguards�of�facility�location�and�assurance�through�national�and�international�
oversight�that�such�standards�are�met.

Primary�safeguards�minimize�the�risk�of�facility-associated�poliovirus�release�and�include�
facility� management;� the� design� and� operation� of� the� containment� facility;� practices�
and� procedures;� the� vaccination� of� facility� personnel� and� their� close� family� members;�
and�contingency�plans� for�potential�virus�release�or�exposure.�Secondary�safeguards�of�
population�immunity�minimize�the�consequence�of�a�poliovirus�release�from�a�poliovirus-
essential� containment� facility� and� consist� in� a� national� routine� childhood� immunization�
policy�and�demonstrated�high�(=DTP3;�>90%)�national�population�coverage�(12).�Tertiary�
safeguards�of�facility�location�minimize�the�risk�of�transmissible�poliovirus�by�placing�such�
facilities�in�areas�with�closed�sewage�systems�with�secondary�or�greater�effluent�treatment.�
Primary�and�secondary�safeguards�are�required�within� three�months�of� the� tOPV-bOPV�
switch�for�poliovirus-essential�facilities�handling�and�storing�only�OPV2/Sabin2�materials,�
and� three� months� after� bOPV� cessation� for� poliovirus-essential� facilities� handling� and�
storing�any�OPV/Sabin�materials.
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This�“Biorisk�management�standard�for�poliovirus-essential�facilities�holding�only�OPV/Sabin�
poliovirus�materials”�describes�the�international�requirements�for�the�primary�safeguards�
established�for�poliovirus-essential�laboratories�handling�and�storing�OPV/Sabin�materials�
or� for� Sabin-IPV� production� facilities.� This� standard� is� based� on� CWA15793,� Laboratory�
biorisk� management� (2),� the� principles� of� the� WHO� Laboratory� biosafety� manual,� Third�
edition�(17)�and�the�extensive�poliovirus�scientific�literature�spanning�nearly�seven�decades�
(10).�This�standard�serves�as�the�framework�for�national�certification�and�WHO�verification�
(Annex�4).�It�consists�of�16�elements�and�subelements�based�on�the�principles�of�a�quality�
management�system.� It�assumes� that� the�organization� is�best�placed� to�understand� the�
risks�associated�with�its�work�and�can�manage�those�risks�in�a�number�of�ways�acceptable�to�
the�national�and�international�bodies�responsible�for�facility�oversight.�This�standard�further�
assumes� that� poliovirus-essential� facility� personnel� and� management� at� all� levels� fully�
appreciate�the�enormity�of�the�consequences�of�accidental�or�deliberate�poliovirus�release�
in�the�post-eradication/post-OPV�era�and�are�prepared�to�demonstrate�that�the�appropriate�
systems�and�controls�are�in�place�to�manage�those�risks.

Poliovirus	facility-associated	risks

Polioviruses� under� moist� conditions� in� clinical� or� environmental� samples� can� survive�
indefinitely� in�the� laboratory� freezer� (<-20�°C),� for�many�months� in�the�refrigerator�and�
for� weeks� on� the� bench� top� at� ambient� temperatures� (19).� Infectivity� is� inactivated� by�
dehydration,�heat�(>50�°C)�or�treatment�with�dilute�solutions�of�formaldehyde�or�bleach�at�
appropriate�concentrations.

The�most�common�routes�of�exposure�to�infectious�agents�in�the�facility�environment�are�(1)�
ingestion;�(2)�inhalation;�(3)�injection;�and�(4)�contaminated�skin�and�mucous�membranes.�
The�infectious�dose�is�a�factor�of�virus�virulence,�the�route�of�presentation�and�virus�particles�
in�sufficient�number�to�overcome�mechanical�loss�and�natural�and�immune�host�defences.�
In�the�poliovirus�facility,�poliovirus�content�of�common�materials�ranges�from�a�mean�of�
103.7�CCID50/g�(Sabin)�to�104.3�CCID50/g�(wild)�in�stool�samples,�to108�CCID50/ml�in�cell�culture�
harvests,�and�1011�CCID50/ml�in�concentrates�in�vaccine�production�facilities.�Sabin�strains�
are�less�pathogenic�than�wild�and�have�lower�secondary�infection�rates,�but�all�three�Sabin�
virus�types�have�been�linked�to�vaccine-derived�poliovirus�(VDPV)�outbreaks.�

Ingestion� presents� the� highest� risk� for� facility� personnel.� Immunization� with� OPV� or�
inactivated�polio�vaccine�(IPV)�prevents�disease,�but�neither�fully�inhibits�silent�poliovirus�
infection�nor�reinfection�of�the�gut.�Ingestion�of�poliovirus�may�result�from�any�laboratory�
operation,� activity� or� incident� that� leads� to� the� transfer� of� infectious� particles� to� the�
gastrointestinal�tract.�Estimated�infectious�doses�(ID50)�by�ingestion,�based�on�studies�with�
infants�and�children,�are�±101�CCID50�for�wild�polioviruses�and�±103�CCID50�for�Sabin�strains.�
Immunized�adult�laboratory�workers�are�likely�more�resistant�than�immunologically�naïve�
children,� but� resistance� is� dose� related� and� may� be� overcome� by� ingesting� sufficient�
poliovirus� particles.� Droplets� created� by� sprays,� spills� and� the� splash� of� poliovirus� cell�
cultures� (108� CCID50)� and� concentrates� (1011� CCID50)� constitute� the� highest� personnel�
exposure�risks�(Figure�A3.1).�
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Inhalation,� defined� as� exposure� to� small� particle� aerosols� of� <5� μm� (droplet� nuclei)�
deposited�predominately�in�the�lower�respiratory�tract,�has�been�identified�as�a�possible�
route�of�infection�for�poliovirus.�The�respiratory�tract�appears�not�to�be�a�significant�portal�
of�entry.�Unresolved,�however,�is�whether�small�particle�aerosols�deposited�in�the�lower�
respiratory�tract�may�initiate�alimentary�tract�infections�through�mucociliary�transport�to�
the�pharyngeal�region.� Inhalation�risks�may�be� further�reduced� in� facility�environments�
maintained� at� low� relative� humidity� (<50%).� Antibodies� acquired� through� immunization�
greatly�reduce�infection�risks�from�injection�or�breaks�in�skin�or�mucous�membranes.

Figure A3.1: Estimated poliovirus content and infectious dose19�
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Community�members�may�be�exposed�to� infectious�agents�from�the�laboratory�through�
(1)� workers’� contaminated� skin� or� clothing� or� unrecognized� infection;� (2)� the� release� of�
contaminated�air;�(3)�contaminated�effluents�and�waste�water�recovered�from�secondary�
sewage� treatment�plants;� (4)� the�uncontrolled� transport�of� infectious�material;� (5)�solid�
waste�transported�to�landfills;�(6)�contaminated�equipment�or�materials�removed�from�the�
facility;�(7)�the�escape�of�infected�animals;�and�(8)�a�theft�or�deliberate�release�of�infectious�
agents�from�a�facility.�Exposure�risks�through�routes�4-7�are�low�for�poliovirus�facilities�
that�adhere�to�international�regulations�for�the�transport�of�infectious�substances,�those�
outlined� in� the� Good� Laboratory� Practice� handbook� and� the� WHO� guidelines� on� Good�
Manufacturing�Practice,�and�likely�low�for�the�inhalation�of�contaminated�air�effluent�where�
facilities�maintain� low�relative�humidity�environments�and�exhaust�air�away� from�direct�
human�exposure.�Exposure�risks�through�the�ingestion�of�effluents�range�between�high�
and� low,� depending� on� the� poliovirus� content� of� facility� effluent,� sewerage� system� size�
and�integrity,�and�the�potential�for�human�consumption.�Risks�of�community�exposure�are�
highest�through�facility�personnel�unknowingly�contaminated�or�infected�with�poliovirus.�
IPV� immunization� of� facility� personnel� may� greatly� reduce� the� risk� of� intra-� and� extra-
household�transmission.

19� Estimated�infectious�doses�(ID50)�are�based�on�studies�with�infants�and�children.�Immunized�adult�laboratory�workers�are�likely�
much�more�resistant�than�immunologically�naïve�children.�However,�dose-related�resistance�may�be�overcome�by�ingesting�
sufficient�poliovirus�particles.
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Effective�poliovirus�risk�management�is�achieved�by�the�careful�assessment�of�exposure�
risks,� the� implementation� of� risk-appropriate� personnel� protection� measures,� and� the�
quality�operation�of�a�facility�designed�to�minimize�the�risk�of�poliovirus�contamination�and�
dissemination�to�the�community.�The�main�risk�is�the�infection�of�laboratory�workers�by�
ingestion.�Airborne�transmission�is�conceivable�but�not�demonstrated�and�infection�through�
parenteral�exposure�such�as�needlestick�is�unlikely�in�immunized�individuals.
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ANNEX� 4:� WHO� VERIFICATION� THAT� CERTIFIED� POLIOVIRUS-ESSENTIAL� FACILITIES�
COMPLY�WITH�GAPIII

whO	verification	that	certified	poliovirus-essential	facilities	comply	with	gAPIII

Purpose	of	compliance	verifications	 170
whO	verification	process	 170

Purpose	of	compliance	verifications

WHO� will� verify� that� nationally� certified� poliovirus-essential� facilities21� comply� with� the�
WHO�Global�Action�Plan�to�minimize�poliovirus�facility-associated�risk�after�type-specific�
eradication�of�wild�polioviruses�and�sequential�cessation�of�oral�polio�vaccine�use�(GAPIII).

Verification�results�will�inform�the�decision�of�the�national�authority�to�revoke�or�maintain�
certification�against�GAPIII.

Verification� reports,� their� findings� and� observations� will� be� submitted� to� the� respective�
Regional� Certification� Commission� (RCC)� for� evaluation� and� decision� whether� the�
poliovirus-essential�facilities�in�the�concerned�country�comply�with�the�WHO�Global�Action�
Plan�(GAPIII).

whO	verification	process

•� Request�for�WHO�verification.�Countries�or�concerned�facilities�may�apply�through�their�
national�authorities�for�WHO�verification�of�poliovirus-essential�facilities,�certified�by�the�
MoH�or�another�designated�national�authority,�and�confirmation�of�whether�the�facility�
meets�all�biorisk�management�criteria�consistent�with�Annexes�2�and�3.

Applications� are� submitted� through� the� WHO� regional� office� to� WHO.� Separate�
applications�must�be�submitted�for�each�facility.

•� Compliance� with� WHA� resolutions� (14).� Verifications� will� cover� the� management� of�
laboratory�biorisk,�addressing�biosafety�and�laboratory�biosecurity,�but�not�the�poliovirus-
essential�facilities’�programme�of�work.

•� Composition�of�the�verification�team.�The�composition�of�the�verification�team�will�be�
decided�by�WHO�on�a�case-by-case�basis,�and�will�include�expertise�in�a�number�of�areas�
relevant�to�GAPIII.�The�competence,�role�and�reporting�lines�of�individual�team�members�
will�be�described�before�the�verification�visit�and�will�be�detailed�in�the�invitation�letter�
sent�to�each�team�member.

Verification�team�members�must�not�be�employees�of�the�facility�or�its�parent�organization�
and�must�have�no�financial�or�ethical�conflict�of�interest.�Signed�Declarations�of�Interest�
must�be�on�file�in�WHO.

Team�members�will�be�permitted� to�enter�all�areas�related� to� the�management�and�
operation� of� the� facility� and� have� access� to� all� relevant� programmatic� information,�
protocols� and� records.� Team� members� will� respect� and� adhere� to� facility� biorisk�
management�policies�and�procedures,�including,�when�necessary,�showering�out�and�
wearing�protective�clothing.

21� �Laboratories�or�polio�vaccine�production�facilities.
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•� Compliance�with�GAPIII.�WHO�will�use�GAPIII�as�the�basis�for�the�verifications�and�will�
ask� assessed� certified� poliovirus-essential� facilities� to� demonstrate� compliance� with�
GAPIII�requirements.�Achieving�compliance�with�GAPIII�will�allow�poliovirus-essential�
facilities�to�demonstrate�that�acceptable�levels�of�safety/security�have�been�reached�and�
will�be�maintained.

When�necessary,�priority�will�be�given�to�the�verification�of�GAPIII�compliance�of�WPV-
holding�facilities.

WHO�does�not�“certify”�poliovirus-essential�facilities�against�GAPIII.

•� Preparation�of�verification�visits.�Relevant�documents,�including�regulatory�requirements,�
will�be� identified�and� requested� from� the� facility.�Sections� that�may�need� translation�
before�the�verification�visit�will�be�highlighted,�allowing�sufficient�time�for�translations�
to�be�completed�and�reviewed�by�team�members.�Advance�copies�of�biosafety�manuals,�
standard� operating� procedures� (SOPs)� and� other� relevant� information� may� also� be�
requested.

•� Agenda� of� verification� visits.� The� agenda� for� individual� visits� will� be� developed� and�
finalized�by�WHO,�in�consultation�with�the�concerned�facility.

The�timing�and�duration�of�the�verification�visit,�and�whether�the�facility�should�be�visited�
while�work�with�poliovirus�is�ongoing�or�when�the�facility�has�been�decontaminated�and�
is�not�being�used�for�work�with�poliovirus,�will�be�clarified�with�the�concerned�facility�
before�any�planned�verification�visit.

•� Reporting�routines,�timelines�and�format.�The�verification�team�will�make�a�presentation�
of�findings�on�the�final�day�of�the�visit�and�issue�a�draft�written�report�later,�for�review�
by�the�concerned�facility.�WHO�will�conduct�final�clearance�of�the�report,�informing�the�
national�authority�of�its�findings.

In� consultation� with� the� national� authority,� the� full� final� report� will� be� submitted��
to�the�RCC.

•� Response� to� findings� necessitating� corrective� action.� Identified� non-compliances�
will� be� addressed� within� a� timeframe� agreed� upon� by� the� concerned� parties� (WHO,�
the�concerned�facility�and�the�national�authority)�and�will� include�follow-up�reporting�
and,� where� necessary,� additional� visits,� should� the� severity� of� the� issue� justify��
such�measures.
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ANNEX�5 �

If�yes�
Proceed�with��

work�and�monitor�
controls

Describe�work�activities

Identify�hazards�

Prepare�risk�control��
action�plan

Implement�control�
measures�

Decide�whether�
or�not�risk�is�
acceptable

If�no�

Revise�or�
close�

project

Determine�risks�

Review�adequacy�of�plan

Risk	assessment	strategy

Figure A5.1: Example of a risk assessment strategy (2)
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ANNEX�6

Biorisk	 management	 standard	 for	 safe	 handling	 of	 new	 samples	 potentially	 containing	
poliovirus	material	in	poliovirus-non-essential	facilities

Introduction	 173
Poliovirus	facility-associated	risks	 174
management	system	elements	 177
Element�1�–�Biorisk�Management�System� 177
Element�2�–�Risk�Assessment� 193
Element�3�–�Pathogen�and�Toxin�Inventory�and�Information� 198
Element�4�–�General�Safety� 200
Element�5�–�Personnel�and�Competency� 201
Element�6�–�Good�Microbiological�Technique� 204
Element�7�–�Clothing�and�Personal�Protective�Equipment�(PPE)� 206
Element�8�–�Human�Factors� 207
Element�9�–�Health�Care� 208
Element�10�–�Emergency�Response�and�Contingency�Planning� 212
Element�11�–�Accident/Incident�Investigation� 216
Element�12�–�Facility�Physical�Requirements� 217
Element�13�–�Equipment�and�Maintenance� 221
Element�14�–�Decontamination,�Disinfection�and�Sterilization� 224
Element�15�–�Transport�Procedures� 228
Element�16�–�Security� 229

Introduction

A�facility-associated�poliovirus�infection�or�release�into�the�environment�during�the�Endgame�
Strategy�period�and�following�eradication�and�cessation�of�oral�polio�vaccine�(OPV)�use�will�
be�a�public�health�event�of�international�proportions.�The�Global�Action�Plan�addresses�that�
risk�by�establishing�a�post-eradication/post-OPV�cessation�goal�of�not�retaining�poliovirus�
in�poliovirus-non-essential�facilities�worldwide.

•� As�of�Phase�IIa,�poliovirus-non-essential�facilities�(i.e.�facilities�that�will�not�have�a�need�to�
retain/store�poliovirus�infectious�or�potentially�infectious�materials)�likely�to�investigate�
new�WPV2,�aVDPV2,�cVDPV2�or�iVDPV2�isolates,�or�new�faecal�and�respiratory�samples�
originating�from�recent�OPV-using�countries,�are�requested�to:

�− implement� safe� and� secure� working� practices� based� on� the� risk� assessment� and�
appropriate�biorisk�management�systems;

�− not�retain�any�WPV2�materials�for�long-term�storage;
�− immediately� destroy� any� newly� isolated� WPV2� materials,� or� transfer� them� to� a�

certified�poliovirus-essential� facility�after�notifying� the�MoH�or�another�designated�
national�authority�and�WHO.

•� As�of�Phase�IIb,�the�poliovirus-non-essential�facilities�described�above�are�requested�to:
�− implement� safe� and� secure� working� practices� based� on� the� risk� assessment� and�

appropriate�biorisk�management�systems;
�− not�retain�any�WPV2�or�OPV2/Sabin2�materials�for�long-term�storage;
�− immediately�destroy�any�newly�isolated�type�2�poliovirus�materials,�or�transfer�them�

to�a�certified�poliovirus-essential�facility�after�notifying�the�MoH�or�another�designated�
national�authority�and�WHO.
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•� As�of�Phase�IIIa,�poliovirus-non-essential�facilities�(i.e.�facilities�that�will�not�have�a�need�
to�retain/store�poliovirus�infectious�or�potentially�infectious�materials)�likely�to�investigate�
new�WPV,�aVDPV,�cVDPV�or�iVDPV�isolates,�OPV2/Sabin2�materials�or�new�faecal�and�
respiratory�samples�originating�from�recent�bOPV-using�countries,�are�requested�to:

�− implement� safe� and� secure� working� practices� based� on� the� risk� assessment� and�
appropriate�biorisk�management�systems;

�− not�retain�any�WPV�or�OPV2/Sabin2�materials�for�long-term�storage;
�− immediately�destroy�any�newly�isolated�WPV�or�OPV2/Sabin2�materials,�or�transfer�

them� to� a� certified� poliovirus-essential� facility� after� notifying� the� MoH� or� another�
designated�national�authority�and�WHO.

•� As�of�Phase�IIIb,�the�poliovirus-non-essential�facilities�described�above�are�requested�to:
�− implement� safe� and� secure� working� practices� based� on� the� risk� assessment� and�

appropriate�biorisk�management�systems;
�− not�retain�any�WPV�or�OPV/Sabin�materials�for�long-term�storage;
�− immediately�destroy�any�newly� isolated�poliovirus�materials,�or�transfer�them�to�a�

certified�poliovirus-essential� facility�after�notifying� the�MoH�or�another�designated�
national�authority�and�WHO.

The� table� below� describes� the� biorisk� management� standard� for� safe� handling� of� new�
samples�potentially�containing�poliovirus�material�in�poliovirus-non-essential�laboratories.�
This�standard�is�based�on�CWA15793,�Laboratory�biorisk�management�(2).� It�consists�of�
16�elements�and�subelements�based�on�the�principles�of�a�quality�management�system.�
It�assumes�that� the�organization� is�best�placed�to�understand�the�risks�associated�with�
its�work�and�can�manage�those�risks�in�a�number�of�ways�acceptable�to�the�national�and�
international�bodies�responsible�for�facility�oversight.�This�standard�further�assumes�that�
poliovirus-essential�facility�personnel�and�management�at�all� levels�fully�appreciate�the�
enormity�of� the�consequences�of�accidental�or�malicious�poliovirus�release� in�the�post-
eradication/post-OPV�era�and�are�prepared�to�demonstrate�that�the�appropriate�systems�
and�controls�are�in�place�to�manage�those�risks.

Poliovirus	facility-associated	risks

Polioviruses� under� moist� conditions� in� clinical� or� environmental� samples� can� survive�
indefinitely� in�the� laboratory� freezer� (<-20�°C),� for�many�months� in�the�refrigerator�and�
for� weeks� on� the� bench� top� at� ambient� temperatures� (18).� Infectivity� is� inactivated� by�
dehydration,�heat�(>50�°C)�or�treatment�with�dilute�solutions�of�formaldehyde�or�bleach�at�
appropriate�concentrations.

The�most�common�routes�of�exposure�to�infectious�agents�in�the�facility�environment�are�(1)�
ingestion;�(2)�inhalation;�(3)�injection;�and�(4)�contaminated�skin�and�mucous�membranes.�
The�infectious�dose�is�a�factor�of�virus�virulence,�the�route�of�presentation�and�virus�particles�
in�sufficient�number�to�overcome�mechanical�loss�and�natural�and�immune�host�defences.�
In�the�poliovirus�facility,�poliovirus�content�of�common�materials�ranges�from�a�mean�of�
103.7�CCID50/g�(Sabin)�to�104.3�CCID50/g�(wild)�in�stool�samples,�to108�CCID50/ml�in�cell�culture�
harvests,�and�1011�CCID50/ml�in�concentrates�in�vaccine�production�facilities.�Sabin�strains�
are�less�pathogenic�than�wild�and�have�lower�secondary�infection�rates,�but�all�three�Sabin�
virus�types�have�been�linked�to�vaccine-derived�poliovirus�(VDPV)�outbreaks.�
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Ingestion� presents� the� highest� risk� for� facility� personnel.� Immunization� with� OPV� or�
inactivated�polio�vaccine�(IPV)�prevents�disease,�but�neither�fully�inhibits�silent�poliovirus�
infection�nor�reinfection�of�the�gut.�Ingestion�of�poliovirus�may�result�from�any�laboratory�
operation,� activity� or� incident� that� leads� to� the� transfer� of� infectious� particles� to� the�
gastrointestinal�tract.�Estimated�infectious�doses�(ID50)�by�ingestion,�based�on�studies�with�
infants�and�children,�are�±101�CCID50�for�wild�polioviruses�and�±103�CCID50�for�Sabin�strains.�
Immunized�adult�laboratory�workers�are�likely�more�resistant�than�immunologically�naïve�
children,� but� resistance� is� dose� related� and� may� be� overcome� by� ingesting� sufficient�
poliovirus� particles.� Droplets� created� by� sprays,� spills� and� the� splash� of� poliovirus� cell�
cultures� (108� CCID50)� and� concentrates� (1011� CCID50)� constitute� the� highest� personnel�
exposure�risks�(Figure�A6.1).�

Inhalation,� defined� as� exposure� to� small� particle� aerosols� of� <5� μm� (droplet� nuclei)�
deposited�predominately�in�the�lower�respiratory�tract,�has�been�identified�as�a�possible�
route�of�infection�for�poliovirus.�The�respiratory�tract�appears�not�to�be�a�significant�portal�
of�entry.�Unresolved,�however,�is�whether�small�particle�aerosols�deposited�in�the�lower�
respiratory�tract�may�initiate�alimentary�tract�infections�through�mucociliary�transport�to�
the�pharyngeal�region.� Inhalation�risks�may�be� further�reduced� in� facility�environments�
maintained� at� low� relative� humidity� (<50%).� Antibodies� acquired� through� immunization�
greatly�reduce�infection�risks�from�injection�or�breaks�in�skin�or�mucous�membranes.

Figure A6.1: Estimated poliovirus content and infectious dose22
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22� Estimated�infectious�doses�(ID50)�are�based�on�studies�with�infants�and�children.�Immunized�adult�laboratory�workers�are�likely�
much�more�resistant�than�immunologically�naïve�children.�However,�dose-related�resistance�may�be�overcome�by�ingesting�
sufficient�poliovirus�particles.
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Community�members�may�be�exposed�to� infectious�agents�from�the�laboratory�through�
(1)� workers’� contaminated� skin� or� clothing� or� unrecognized� infection;� (2)� the� release� of�
contaminated�air;�(3)�contaminated�effluents�and�waste�water�recovered�from�secondary�
sewage� treatment�plants;� (4)� the�uncontrolled� transport�of� infectious�material;� (5)�solid�
waste�transported�to�landfills;�(6)�contaminated�equipment�or�materials�removed�from�the�
facility;�(7)�the�escape�of�infected�animals;�and�(8)�a�theft�or�deliberate�release�of�infectious�
agents�from�a�facility.�Exposure�risks�through�routes�4-7�are�low�for�poliovirus�facilities�
that�adhere�to�international�regulations�for�the�transport�of�infectious�substances,�those�
outlined� in� the� Good� Laboratory� Practice� handbook� and� the� WHO� guidelines� on� Good�
Manufacturing�Practice,�and�likely�low�for�the�inhalation�of�contaminated�air�effluent�where�
facilities�maintain� low�relative�humidity�environments�and�exhaust�air�away� from�direct�
human�exposure.�Exposure�risks�through�the�ingestion�of�effluents�range�between�high�
and� low,� depending� on� the� poliovirus� content� of� facility� effluent,� sewerage� system� size�
and�integrity,�and�the�potential�for�human�consumption.�Risks�of�community�exposure�are�
highest�through�facility�personnel�unknowingly�contaminated�or�infected�with�poliovirus.�
IPV� immunization� of� facility� personnel� may� greatly� reduce� the� risk� of� intra-� and� extra-
household�transmission.�

Effective�poliovirus�risk�management�is�achieved�by�the�careful�assessment�of�exposure�
risks,� the� implementation� of� risk-appropriate� personnel� protection� measures,� and� the�
quality�operation�of�a�facility�designed�to�minimize�the�risk�of�poliovirus�contamination�and�
dissemination�to�the�community.�The�main�risk�is�the�infection�of�laboratory�workers�by�
ingestion.�Airborne�transmission�is�conceivable�but�not�demonstrated�and�infection�through�
parenteral�exposure�such�as�needlestick�is�unlikely�in�immunized�individuals.�
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WHO GLOBAL ACTION PLAN TO MINIMIZE POLIOVIRUS FACILITY-ASSOCIATED RISK (GAPIII)
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WHO Global Action Plan 
to minimize poliovirus 
facility-associated risk after 
type-specific eradication 
of wild polioviruses and 
sequential cessation of 
oral polio vaccine use.
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