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Outline

« Establishment of WES Network inthe Philippines

« Stakeholders’ engagement

« Challenges of building a sustainable WES in an archipelagic
rural setting
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Always a challenge to establish surveillance
systems in archipelagic rural areas...

- Geographicalinaccessibility (“silent areas”)
- Logistics forremote areas forlaboratory investigation

- 180+ languages/dialects (trainings/orientation to be
conductedinlocal languages)

- Prone to natural disasters
« \Various stakeholders

- Socialdynamics
- Political
- Community

« Resource-limited




Establishment of WES
- The Global Polio Eradication Program

The Polio Eradication & Endgame Strategic
Plan 2013-2018 has four primary objectives:

polio  humans
© OBIJECTIVE 1:

Poliovirus detection and interruption

Eradication & game

Strategic RiSw200Raal 18
‘ VN

AFP Surveillance

: A \‘, )
. . - o < \',L/ 1 » ‘
"’1 @” ‘i ’ ‘ 7 . the true story of a real virus
. eradicate me._ if you can

Environmental

Surveillance wPV2 — 2015
wPV3 — 2019
wPV1 - ?
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Rationale of establishing ES (Polio)
- Risk Assessment Indicators

SUSCEPTIBILITY SURVEILLANCE PROGRAM/POPULATION

*OPV Coverage *1/100K Non-polio AFP rate *Probability of importation
(borders, travel links, ports)

*IPV Coverage *80% with adequate stool *Polio importation and
preparedness plan

*SIAs/Catch-up *Geographical gaps in *Health system status
Activities surveillance

*Sanitation/hygiene
*AFP Cases with O *Environmental surveillance
dose




Risk Assessment Indicators

Reported OPV3 coverage
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Risk Assessment Indicators

NP AFP rate in selected countries
WPR 2014-2018
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Risk Assessment Indicators

% Households with Complete Basic Number of Barangays Declared
PROGRAM/ Sanitation Facilities Zero Open Defecation, 2018
P
POPULATION IR TR [ [ 3,484 (8% of total number of
— Philippines | 68 | 68 | 68 & 69 PP Barangays)
*Probability of NCR 100 | 88 | 96 | 94 NCR No Data
importation (borders, L e = s
travel links, ports) I w6 | 1| 7 n 165
i 77 | 84 | 83 | 77 Il 186
_ : IVA 81 | 8 | 80 | 81 V-A 442
*Polio importation and VB 4 1 67 1 60 | 69 V-B No Data
preparedness plan v 44 | 44 [ 50 | 51 v No Data
Vi b4 62 66 69 Vi 448
VIl 42 | 48 | 38 | 45 vil 321
*Health system status vill 59 | 60 | 58 | 68 Vil 1,032
IX 38 41 50 36 I>§ No Data
L _ X 61 | 61 [ 66 | 66 X 405
-Sanltatlon/hyglene Xl 65 70 71 69 Xl 40
XIl 63 | 66 | 60 | 65 All 302
ARMM 16 33 16 19 CARAGA 119
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A supplemental surveillance is needed

1993
Last polio

2001
Outbreak

2015
Isolation

case of of
(Cebu) cVDPV1 aVDPV2
[]Low risk
[ IMedium Risk
W HIGH RISK

% Environmental
: | ' Surveillance (ES)

SUSCEPTIBILITY SURVEILLANCE PROGRAM/POPULATION
« OPV Coverage » Non-polio AFP rate « Probability of importation (borders,
« IPV Coverage * % with adequate stool travel links, ports of entry)
* S|As/Catch-up Activities * Geographical gaps in surveillance * Health system status
« AFP Cases with 3 doses, with 0 * Environmental surveillance « Sanitation/hygiene
dose

* Polio importation and preparedness
plan



In AFP (Human) Surveillance....

GOLD standard
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The rationale for ES

— “characteristic poliovirus excretion

pattern”

— Large numbers of excreted poliovirus

particles remain infectious in the

environment for varying lengths of time
depending on the immediate conditions

— Available laboratory methods for

concentration and identification

or weeks
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Strategies forimplementating WES

* Phase-basedimplementation

* Site Expansion: Pilot testing from two
regions before expansion

 Laboratory Expansion: Establishment of one
WES Laboratory to 3 WES Laboratory Hubs

 PathogenTest Expansion: From Polio to
otherviral and bacterial pathogens

 Multi-sectoral approach
« |dentification of key stakeholders

« Consultative meetings with national and local
stakeholders

« Memorandum of Agreement with the local
partners

« Community engagement

> A 3
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Sep-Dec 2015 ‘

Request and
delivery of
start-up
equipment and
supplies

Consultative
Workshops and
Ocular Visits

Mar 2015

Training of staff at
NICD, South
Africa

CONSULT
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Mar 2017 ‘

MOA signing with
partner agencies

ENGAGE

Training of
collectors / lab
staff

2-phase concentration

CAFE Method

EMPOWER

Apr 2017

Start lab
operations

Annual
Multistakeholders
Meeting

NURTURE




ES Network through the years...

2017

2 REGIONS

3 cities/provinces

3 sites
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A tale of two outbreaks amidst COVID-19 pandemic.....

ES: cVDPV2 i
Tondo Sta. Cruz . ES
Paco Luneta . AFP

Legarda s Contact
Eesanlavbena) @ Healthy children

ES: cVDPV1
Tondo
Sta. Cruz

Paco
Luneta
Legarda

8. AFP Case:
cVDVP2

Cabanatuan City, <_l_
Nueva Ecija

2. AFP Case:

10. AFP, aVDPV2
Antipolo,R4A

: Calamba, Laguna

1. AFP Case:
> cVDVP2
Lanao del Sur

7. AFP Case:
cVDVP2
Cotabato City

4. AFP Case:
cVDVP2
Sultan Kudarat

AFEP Case:
cVDVP1
Sultan Kudarat

4

Contact: cVDPV1
Sultan Kudarat

6. AFP Case:
cVDVP2
North Cotabato

ES cVDPV2
Davao City

. ' 2 ‘“‘
Healthy Children: Contact. CVDPVZ

p o Lontact: CVDFVZ
8. AFP Case: 21 CVDPV2 Maguindanao
VDVP1 Maguindanao
e >3
Maluso, Basilan 9Yrg 3, AFP Case:
old Girl cVDVP2 =

Maguindanao

&
"

o } Department of Health
\uv&/ Research Institute for Tropical Medicine
R

beatN D EM 1 C




0 v )
._A;\av ‘w

LN Jv -‘
AV \/ Ak /
“éJ.,wa,. a2l

N
(B
LR
RO ¢
AU

R o

or oy m:ﬁuﬁ:

JUe

N

D

4

A
»w «NJM< M
i 4 dbv},— b

1«»«3 w. B
Y ' / l A
HAdeLhr i

0050 A OaR
A S0
9%
A L A
0 oY <
4/
AN

Ly KN
fk&ﬁfié 7Y
sovs LT
RN s

T Ol ot
/ ﬁ“y
P91, «“)
bl Py

c
o=
m.ﬂ
Eow
o 25
©S 3o
o0 5
1T-m

Research Inglitdte forNropical Medjfcine

Q

\2)
2 Departrfient p

Did we achieve our goals for E



ES Network

WHO Inter-country Reference
Laboratory for ES in the Western

Pacific Region
e LaoPD
« Cambodia
« PapuaNew Guinea

66 sites in 53 provinces/cities

Activities:

« Expansion of sitesto 88
provinces/cities to coverthe
“silent”areas inthe AFP surveillance
Establishment of 2ES
Concentration Laboratory Hubs (
forVisayas and Mindanao)
Detection of
SARS-CoV-2/Respiratory viruses,
AMR and other pathogens
Utilized for One Health and
Planetary Healthresearchinitiatives
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Region 3 (4)

Baliwag STP - Bulacan

Saluysoy Creek- Nueva Ecija

Brgy. San Juan Accfa Creek- Nueva Ecija
Mapalad Creek - Pampanga

NCR (14)

East Avenue STP - Quezon City
Dagat-Dagatan SSpTP - Caloocan City
Tondo SPP -Manila City
Alabang-Zapote SpTP - Las Pinas City
Paranaque River - Paranaque City
Pasay WRF - Pasay City

Protacio Manhole - Pasay City

EDSA cor. C. Jose Ext Manhole - Pasay
Villamor 16* St. Manhole - Pasay
Apelo Cruz cor. C. Jose Manhole -
Pasay

St. Peter Manholes - Pasay City
Cut-Cut Creek - Pasay City

Tripa de Galina Retardation Creek -
Pasay

Dilain Creek - Pasay City

RITM STP — Muntinlupa (lab cont only)

' Region 4B (2)
' Malvar Creek- Palowan
| Poctoy River - Romblon

| Region 6 (5)

Ticud River- lloilo

Brgy 4 Open-Canal- Antique
Mambuloc Creek — Negros Occ
BIWC SSTP - Aklan (Balabag)
Panay River-Washington St - Capiz

Butuanon River- Cebu
Mahiga River- Cebu
Kinalumsan River -Cebu

Region 1 (2)

Arellano Creek - Pangasinan

Bauang SSpTP - La Union

leeeeeemeeeneeeeeeecenenae Bontoc Ili Creek — Mt. Province

‘.'l ‘v-:.
CA _(3‘9,‘
m(ib ;

R3(4)m

. Kinawayanan Creek -Ifugao -~

Region 2 (1)

| Balzain Creek - Cagayan

. Region CAR (3)
" Baguio STP - Benguet
' Region 4A (3)
| Ligasong Creek- Laguna
- Cainta River - Rizal

Region 5 (4)

Legazpi STP- Legazpi City
Canaman Creek-Naga City
Salog River - Sorsogon
Tibu Creek - Albay

NCR (17)8 g pan (3)

R4B (1)W

A
i Region9(4) -~

< ISAWAD STP - Isabela City

| Bagong Lipunan - Zam Sur

' Sta Isabel Creek - Zam Norte
' Monching River - Zam Sibugay | Region 12 (1)

‘ ' Alabel STP - Saranggani

| BARMM (2)
' Paril Spring - Sulu
| Mahad Creek - Cotabato City

Region 8 (4)
Binog River- Leyte
Brgy. 7 Creek - N. Samar
i Patag Creek — Samar
Look-Badjiang Creek - Biliran

Region 13/Caraga (5)
Mahay River - Butuan City
Sabangan Creek - Cabadbaran City
Minabang Creek - Agusan del Sur
Maharlika-Knabutan River - Surigao Norte
SR13(1) Bag-ong Lungsod Creek - Surigao del Sur
R10 (3
BARMM 2) AJ) | Region11(5)
4 _ ‘.: Bolton Bridge - Davao City
“'l @ Leon Garcia Open Canal-Davao City
23-C Open Canal - Davao City
Canos River - Davao Del Sur

Country Homes Creek — Davao Del Norte

Region 10 (3)

Kalawaig Creek — Bukidnon

Talic Creek — Misamis Occidental

Cagayan de Oro River - Cagayan de Oro City




ES Initiatives

Approach

Department of Health
)/ Research Institute for Tropical Medicine

One Health

- - » -Aviandnfluenza

« SARS-CoV~~_

- AMR RN
e Arboviruses .
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CORE Laboratory
Surveillance Systems

Polio/Enteroviruses
VPDs

Planetary Health
Approach
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Framework for WES

Health Security and Better Health Outcomes

Enhancing detection capabilities (7-1-7 Framework)

Realizing One Health/EcoHealth/Planetary Health Approaches
in Public Health Surveillance

Establishment of innovative laboratory based surveillance systems (WES)




Site Selection

* Coordination and consultative meetings

®* (Qcularvisits /assessment of potential sites

VPDs/ Respiratory/ Arboviruses | AMR Pathogens (Bacterial/Viral) Zoonoses (Avian Influ)

Common Poor sanitation (ZOD)
criteria: High prevalence of the disease
Catchment pop’n: 30K — 100K
Availability of courier in the area
Community participation

Additional - Evidence of household - With or without industrial wastes; - Fish pen/poultry
considerations: drainage near pharmaceutical companies - Near caves (bat surveillance)
Low performance in - Fish pen/poultry
surveillance - Presence of slaughterhouses

Low immunization coverage
No industrial wastes

Recent circulation of the virus
Availability of courier in the

area
PMMoV Positivity

Type of sites 0 Sewage Treatment Plants 0 Sewage Treatment Plants 0 Downstream/Midstream/Upstr

(Urban/Rural) 0 Manholes, Inlet/Outlet 0 Inlet/Outlet eam Rivers

ONE HEALTH and PLANETARY HEALTH INITIATIVES



Process Flow

Field Laboratory Field

: Concentration QA: IQC & : : Dissemination
Collection Storage Transport Method Testing Reporting and|Response

Sampling method:
- Grab vs Composite

Frequency:
- Monthly — Surveillance
- Bimonthly — Outbreak

Temperature Requirement:
- 4-8 C (refrigerated temp)
- Reverse cold chain

Volume:
-1 liter

\ Department of Health
¢/ ResearchInstitute for Tropical Medicine
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Process Flow

Field Laboratory Field

: Disseminati
: \ \ Concentrati QA: 1QC & : :
Collection Storage Transport on Method EQAS Testing Reporting on and

Response

Concentration Method

- Two-phase (Polio)

- CAFE Method
https://pmc.ncbi.nim.nih.gov/articles/PMC9344547/

Quality Controls:

-  PMMoV Testing as 1QC — in-house

- Crassphage — kit-based

- Concentration Method EQAS by WHO

Testing:

- Virus Isolation

- Molecular Tests:
PCR: Real-time, Conventional, Digital
Sequencing: Sanger, ONT, lllumina

| Department of Health
)i/ ResearchInstitute for Tropical Medicine



https://pmc.ncbi.nlm.nih.gov/articles/PMC9344547/

Process Flow

Field Laboratory Field

: Disseminati
: \ \ Concentrati QA: 1QC & : :
Collection Storage Transport on Method EQAS Testing Reporting on and

Response

Concentration Method « The 2.-phase separati.on method is based on delicate physicochemical
Two-phase (Polio) - long process interactions between two carbohydrate polymers (dextran T40 and
. Centrifugation polyethyleneglycol (PEG) 6000) in solutions and the virus particles

e PEG+DextranT40

* Incubation overnight [ JL
« Harvestthe foIIovﬁng day DEXTT{AN FES | PEG,more'
[ — hydrophobic
"k ! Mix together in a ‘ UPPER
A I‘. e I." : solution : ’
) l‘ll Iphase separation I ",'l VaEve e srand . |
2\ . undisturbed for | v  Dextran, more
§ D hours at cold hydrophilic
PRy s -~ v LOWER
| peparmentorear [tooicpensons | [Form two aqueous layers
4 0 [dextran] 1

[PEG]+[dextran]



Process Flow

Field Laboratory Field

: Disseminati
: \ \ Concentrati QA: IQC & : ,
Collection Storage Transport on Method EQAS Testing Reporting on and

Response

®
' Sample |

Lid

Concentration Method
- Two-phase (Polio)

Spiral plate

Stainless-Steel Coffee Press (11 um filter) S=TUSE— e
- CAFEMethod | LI
https://pmc.ncbi.nim.nih.gov/articles/PMC9344547/ — taser

Pressed Sample -
Supernatant Mixture

MgCl + pH 3.5 Beef extract = Chloroform-dithizone

Sediment - 11 pm filter

Carafe

- Based on the principle of charge-based methods,

@& ©

where electrostatic forces areinstrumentalin | . I@
: . : First Stage Filtration Supernatant
virus-filterinteractions. S )
|
Combine Filter Pieces Filtrate

_—

®

Second Stage Filtration
(0.45 um filter)

Elution (x2)

Eluate l
|

Chloroform Treatment

Antibiotics o . @
Concentrate T Virus Isolation
reatment

) Department of Health
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https://pmc.ncbi.nlm.nih.gov/articles/PMC9344547/

Process Flow

Field Laboratory Field
: _ Disseminati

Collection \ Storage \ Transport el i bl & Testing Reporting on and
on Method EQAS Response

Quality Controls:
- 1QC:

PMMoV Testing —in-house  =mmmmmp ® gSi5rtedin2022 asanlQC of the ES-COVID study
Crassphage - kit-based

® Mastermixes optimized based on available reagents

® 3 protocols developed
EQAS: P P

Concentration Method by WHO o

Consistently observedin quantifiable and high concentrationin
wastewaters* in the Philippines, Lao PDR, Cambodia and PNG

* *Wastewater: Sewage treatment plants, septage treatment
plant, river waters, open canals

® C(Ctvalues: 24 - 3]

}|  Department of Health
¢/ ResearchInstitute for Tropical Medicine

® Canbedetectedinraw sewage and ES concentrates



Process Flow

Field Laboratory Field
: _ Disseminati

Collection \ Storage \ Transport el i bl & Testing Reporting on and
on Method EQAS Response

{ Culture lViraI and Bacterial

* Polio and other Enteroviruses
* AMR pathogens

{ Molecular lReaI-time, conventional, digital PCR

* Polio and other enteroviruses and other VPDs
* Respiratory, Gastrointestinal and arboviruses
« AMR

{ Molecular lSequencing

» Sanger: Polio and other VPDs
« ONT and lllumina: Other pathogens (research)

}|  Department of Health
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Lessons Learned During the Pandemic

OPERATIONS
» Affected surveillance activities
 Difficulty in updating databases °* as an ARCH'PELAG'C COUNTRY
» Postponed ocular visits for ES expansion in
outbreak regions due to travel ban
» Decreased routine laboratory workload

* Disruption Otf rloutinelcollgctifin _Off . « Subnational laboratories to process
environmental samples due to infection
among collectors and lockdown the samples
- Disruption of shipment of samples from e New alternative methodologies
island regions to lab; from NPL to Global . E ES fill i
Specialized Lab in Japan xpand coverage to fill In some
 Upsurge of specimens when shipment gaps in AFP surveillance (pandemlc)

resumed (laboratory overload) . . ! I
« Compromised turn-around time for testing MaXImIZIng ES Network for other

and reporting pathogen testing

+ “Delayed” sequencing of isolates due to
bottlenecks in shipment internationally

7 %:\%}\
M | Department of Health
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Collective

engagement
among
stakeholders
IQC/EQAS
Testing, Other .
- - . ’ Surveillance
viral pathogens,
OUR collective experience viral pathogens, GapsiNeeds

during the concurrent Metnods
polio outbreak and
COVID-19 pandemic had
triggered a revision of the
routine set-up to address
the strategies and
emergent challenges

The PLAN seeks to drive a shift in CAPACITY BUILDING and CAPABILITY UPGRADE
by addressing the gaps , reflecting the needs of all stakeholders on whom this program depends, and
rebalancing the capacity of testing from NRL-level towards regional teams.
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PLANS FOR WES

Q PLAN 1 Build surge capacity to support AFP surveillance strengthening & ES expansion

a. Expansion of ES sites to 88 provinces/cities to cover “silent” areas in AFP surveillance

2024-2026
17 regions, 53/88 61 locations n 17 regions, 88 |
provinces/cities 2022 — 15 | provinces/cities,

2023 - 15 88 samples per I

2024 — 15 month _/
2025 - 16

b. Establishment of ES Concentration Labs in Mindanao and Visayas

1 Concentration | 3 Concentration | “",\
Labs i ,

Lan Mindanao — L — — e |

/ hi/‘ 2022-2023 |

5% i )\ gepar'm?]elntofHe:}mlth_r N Vlsayas— ,‘;- -
) 5/ esearch Institute for Tropica _ :
N/ - 2024-2025

-




ES Concentration Labs

Nat’l Polio Lab launches Mindanao environmental
surveillance concentration laboratory

Posted on December 21, 2023 by Yvette Kirsten P. Gimena

K

- g ah 4N e T N
» ) ™ 3 n - T T - e,
AL i ST PERE Y K 'O

MOANNE

Environmental Surveillance Network stakeholders from RITM, WHO-WPRO, Davao CHD staff, and DOH Davao.
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PLANS FOR WES

Q PLAN 2 Fast track validation & implementation of the new methods

a. Lab readiness for any vaccine introduction in the routine immunization program

b. Implement PMMoV testing as internal quality control for ES site selection

Teoneerony

e — - = E - -
= i - - - - i Continue
S [— = - - = = sampling

° Aby-product of ES-COVID
i study; Implemented in

seseEs fSR Bletnetod ' | Ocober2021

M

Started with SARS-CoV2
study

c. Expansion of testing not just for polio & other enteros but ALL possible viral pathogens

d. Direct detection methods/multiplex PCRs

\ Department of Health
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Roles of Stakeholders
(Planning to Implementation)

Environmental sector: Department of Environment and Natural
Resources

Health sector: Department of Health and 17 Center for Health
Development

Local Government Units

Labaigeratieonalization

Collection, storage and
transport of samples;

Response
|dentification of additional
sites based oncriteria

Testing - 2-phase
concentration technique and

CAFE Method
Challenges

Coordination Address challengesin the field

Communicates with the local
government units and private
agenciesregarding collection

of samples Surveillance Data

Reporting
Dissemination of results to
concerned agencies

} Department of Health
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Challenges in building a sustainable WES

SUSTAINABILITY

- Institutionalize funding for surveillance
- Address humanresource limitations by maintaining a pool of trained staff

MULTI-SECTORAL APPROACH

- Engaging key stakeholders from planning to implementation
- Continue to nurture the relationship through the conduct of annual meetings

COMMUNITY OWNERSHIP/COMMITMENT

Political support

Leverage the existing roster of front-line workers at the local level
Establishing trust at the local level




SUMMARY

* Careful planningincludingrisk assessment, must be made and
all the prerequisites* must be in place before startinga WES

* Importance of inclusive, culturally-sensitive and participatory
approachesin establishing WES

* Successfulimplementation of ES requires a phase-based and
multisectoral approach

* Engaging people and all key stakeholdersis critically important
inthe process of establishing ES

* Establishing ES can be a complementary toolto existing
surveillances and aninnovative tool for outbreak investigation

* Maximize the WES Network for the detection of other pathoges
of public healthimportance
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