Poliovirus Surveillance
among patients with
Primary Immunodeficiency Disorders (PIDs)

Introduction of new guidelines
For the SAGE Meeting, April 3, 2019



iIVDPVs: Background

= Healthy persons, when infected with poliovirus, excrete the virus for a period of
about one month (in stool, and for a shorter period through pharyngeal spread)
and then clear the infection

= Persons with primary immunodeficiencies (PIDs) affecting B-cells or combined
primary immunodeficiencies, in rare circumstances, may excrete polioviruses for a
longer period of time (prevalence of longer term excretion ~ 1% among PIDs [REF])
= Prolonged excretion: 6 months — 5 years
= Chronic excretion: >5 years

" |n some instances, Sabin (vaccine) poliovirus develops into VDPV, in this case
referred to as iVDPV

REF: Aghamohammadi A, Abolhassani H, Kutukculer N, Wassilak SG, Pallansch MA, Kluglein S, et al. Patients with Primary
Immunodeficiencies Are a Reservoir of Poliovirus and a Risk to Polio Eradication. Front Immunol 2017; 8. DOI:
10.3389/fimmu.2017.00685



iIVDPVs: Risk to poliovirus eradication

 {VDPV excretion is not compatible with global poliovirus eradication

* Two major risks from iVDPV:
— Risk of progression to paralysis and death (individual patient)

— Risk of community spread and seeding of outbreaks (neurovirulence and transmissibility of iVDPVs
considered equal to other VDPVs, however, only few instances have been described so far: USA, Spain)

* GPEI TASKS:

— Detect iVDPV excretors — iVDPV Surveillance Task Team

» Strengthening surveillance to detect PID patients without paralysis - GUIDELINES

— Stop poliovirus excretion — Polio Antivirus Initiative
* Therapy to identified poliovirus excretors
— combination antiviral therapy

— poliovirus monoclonal antibodies



SAGE Recommendation from October 2016

(http://apps.who.int/iris/bitstream/10665/251810/1/WER9148.pdf?ua=1)
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» SAGE agreed with Polio I Cranizsr

Working Group’s assessment
that immunodeficiency-related
vaccine-derived polioviruses
(iVDPV) could constitute a risk
in seeding communities and
triggering outbreaks, and
endorsed the proposed
approach to expand AFP
surveillance to detect more
iVDPVs.
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Meeting of the Strategic
Advisory Group of Experts
on immunization, October
2016 - conclusions and
recommendations

The Strategic Advisory Group of Experts
(SAGE) on immunization’ mer on
18-20 October 2016. This repert summa-
rizes the discussions, conclusions and
recommendations.*

Report from the WHO Department

of Immunization, Vaccines and

Biologicals

The report addressed 4 main themes: the

progress and failures observed: the current

and recurrent challenges: the actions

taken to accelerate progress; and the role

of WHO.

The contribution of vaccination to the

global reduction of mortality in children

aged <5 years, and the broader impact of
in economic and prods

ity gains as well as community benefits

were noted SAGE emphasized the need for

stronger communication on these health

and non-health benefits of immunization.

The report noted that an additional
5.9 million children need to be vaccinated
to achieve the goal of 90% 3rd dose diph-
ertussis vaccine (DTP3)
coverage by 2020. It called for accelerating
the use of pneumococcal conjugate vaccine
(PCV) and rotavirus vaccine as both have
led to substantial reductions in childhood
mortality.

The report cautioned that as immuniza-
tion programmes are becoming more

Weekly epidemiological record
Relevé épidémiologique hebdomadaire

Réunion du Groupe
stratégique consultatif
d’experts sur la vaccination,
octobre 2016 - conclusions
et recommandations

xquelles il est parvenu.

Rapport du Département Vaccination,
vaccins et produits biologiques
de 'OMS



http://apps.who.int/iris/bitstream/10665/251810/1/WER9148.pdf?ua=1

IVDPVs:
Current understanding of global burden:

Analysis of WHO Registry Capturing iVDPV
cases since 1962

REF: Macklin G, Liao Y, Takane M, Dooling K, Gilmour S, Mach O, et al. Prolonged Excretion of Poliovirus among Individuals with
Primary Immunodeficiency Disorder: An Analysis of the World Health Organization Registry. Front Immunol 2017; 8:1103. DOI:
10.3389/fimmu.2017.01103



Demographic data, n = 141
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Gender (n=135)

Male 58.2% (82/135)
Age distribution (n=137)

<1yr 58.3% (80/137)

1-4 yrs 27.7% (38/137)

5-9 yrs 5.8% (8/137)

10-19 yrs 5.1% (7/137)

20-29 yrs 1.5% (2/137)

30+ yrs 1.5% (2/137)
Residence (n=141)

Low income 0.7% (1/141)

Lower-middle income 30.4% (43/141)

Upper-middle income 47.5% (67/141)

High income 21.3% (30/141)



iIVDPV Cases: Geographic Distri

Map show ing chronic and prolonged iVDPV cases, 1962- 2016
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Underlying immunodeficiency disorder, and outcome
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Diagnosis (n=120)

XLA 10.8% (13/120)

Other antibody disorders 20.0% (24/120)

SCID 31.7% (38/120)

CVID 18.3% (22/120)

MHC class Il deficiency 5.8% (7/120)

Other 13.3% (16/120)
Paralysis (n=138)

Yes 63.8% (90/138)
Outcome (n=141)

Alive 44.7% (63/141)

Dead 44.7% (63/141)

Lost to follow up 10.6% (15/141)



Virologic and excretion length information

T

Serotype (n=141)

Type 1 17.0% (24/141)
Type 2 58.2% (82/141)
Type 3 20.6% (29/141)
Combination 1+2 2.1% (3/141)
Combination 2+3 2.1% (3/141)
All type 2 associated 62.4% (88/141)

Length of excretion (n=63)
[Alive and not lost to follow up]

Stopped excreting 74.6% (47/63)
Less than 6 months 1.6% (1/63)
Prolonged (>6 months - <5 years) 22.2% (14/63)

Chronic (>5 years) 1.6% (1/63)



Number of cases

IVDPV Serotypes per and post OPV switch
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IVDPV Detection in 2018

N B T

Country Egypt 6x; China 2x; Iran, Colombia, South Africa
Serotype iVDPV1 6x; iVDPV2 0x; iVDPV3 5x
Divergence 0.6-2.6 %
Length of excretion >=6 months (10x); <6 months (1x)
Median age 2 years

PID SCID (5x); other antibody disorder (2x); unknown (4x)



Guidelines

* Purpose:

Provide clear, concrete instructions to
introduce and conduct surveillance for
poliovirus among patients diagnosed
with primary immune deficiency

e Audience:

* Polio program country and regional teams,
mid-level managers

* Polio surveillance staff

 Staff at specialized immunology and
pediatric centers — (one page guide will be
developed for physicians)




Basis for the Guidelines Development

* Experience from
iVDPV pilot studies in
multiple countries

e Collaboration with
the Jeffrey Modell
Foundation and
results from their
studies

e Consultation with
SAGE WG on polio

Poliovirus Excretion Among Persons With
Primary Immune Deficiency Disorders:
Summary of a Seven-Country Study Series

Li Li,' Olga Ivanova,? Nadia Driss,® Marysia Tiongco-Recto,® Rajiva da Silva,® Shohreh Shahmahmoodi,®

Hossain M. S. Sazzad,” Ondrej Mach,?® Anna-Lea Kahn,® and Roland W. Sutter®

'Chinese Center for Disease Control and Prevention, Beijing, China; “Chumalov Institute of Poliomyelitis and Viral Encephalitides of Russian Academy of
Medical Sciences, Moscow, Russia; JInstitut Pasteur, Tunis El Manar University, Tunis, Tunisia; *University of the Philippines, Manila; *Medical Research
Institute, Colombo, Sri Lanka; STehran University of Medical Sciences, Tehran, Iran; ’ICDDR, B, Dhaka, Bangladesh and ®*World Health Organization,
Geneva, Switzerland

Background. Persons with primary immune deficiency disorders (PID), especially those disorders affecting the
B-cell system, are at substantially increased risk of paralytic poliomyelitis and can excrete poliovirus chronically.
However, the risk of prolonged or chronic excretion is not well characterized in developing countries. We present
a summary of a country study series on poliovirus excretion among PID cases.

Methods. Cases with PID from participating institutions were enrolled during the first year and after obtaining
informed consent were tested for polioviruses in stool samples. Those cases excreting poliovirus were followed on a
monthly basis during the second year until 2 negative stool samples were obtained.

Results. A total of 562 cases were enrolled in Bangladesh, China, Iran, Philippines, Russia, Sri Lanka, and Tu-
nisia during 2008-2013. Of these, 17 (3%) shed poliovirus, including 2 cases with immunodeficient vaccine-derived
poliovirus. Poliovirus was detected in a single sample from 5/17 (29%) cases. One case excreted for more than
6 months. None of the cases developed paralysis during the study period.

Conclusions. Chronic polioviruses excretion remains a rare event even among individuals with PID. Neverthe-
less, because these individuals were not paralyzed they would have been missed by current surveillance; therefore,
surveillance for polioviruses among PID should be established.



Implementing surveillance:
Objective

* To detect excretors of Poliovirus among patients with PID
* To outline effective case management protocols for excretors

* To propose a public health response that reduces both the individual’s
risk of developing poliomyelitis and the community’s risk of poliovirus

transmission



Case definition and Classification
PID patients at risk for excreting poliovirus

An individual of any age who has a primary humoral (B-cell) or humoral
(B-cell)/cellular (T-cell) combined immunodeficiency disorder
confirmed by levels of immunoglobulin below standards for age and
by diagnosis from a specialized physician

* Stool samples collected using AFP guidelines from persons satisfying
case definition

Examples:
e Antibody disorder, including X-linked Does not include:

agammaglobulinemia e Secondary immunodeficiency (infection
* Severe combined immunodeficiency disorder and other including HIV or therapy)

combined deficiencies. * Isolated deficiencies of IgA or IgE
 Common variable immunodeficiency disorder (CVID) * Malnutrition

e Others, including major histocompatibility complex
deficiencies



Case classification and follow up

PID with VDPV

PID with Sabin virus PID with WPV PID Negative for

(type 1,2/0r 3) {MBEY (unlikely) PV

(type 1,2 or 3)

Case and community investigation
&
Consider Antivirals Follow up annually
&
Monthly follow-up till 2 negative
consecutive stool samples




Case management

e Advise no OPV for PID patients and immediate family
e Case and community investigation
* Consider antivirals

N.B. Management of PID is not part of the guidelines; polio program is
not in a position to guide or support PID management



Current Status and plan

* Countries continue with iVDPV surveillance which started as pilot
studies: Egypt, Sri Lanka, Tunisia, Iran

* New countries have initial funding for pilots: Pakistan, India, China

* Most countries with AFP surveillance do detect iVDPVs in paralyzed
children as part of AFP or other surveillance on their own

* Priority countries are being identified in each WHO region to roll-out
systematic surveillance utilizing these guidelines focusing on PID
children without paralysis




Summary

* Guidelines are simple to implement however challenging to
communicate with unfamiliar partners in unfamiliar places

* New partnerships (with tertiary health care institutions) in non-polio-
traditional countries will need to be established

* Endorsement from SAGE would play an important role



