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Obiettivi e pricipi della valutazione
del rischio OGM

Obiettivi

» ldentificare e valutare | potenziali effetti avversi: diretti,
Indiretti, iImmediati e a lungo termine
» Individuare le necessita e le priorita dei gestori del rischio

Principi generali

» Valutazione comparativa che utilizza appropriati comparatori
per la definizione dei dati di riferimento

» Approccio caso-per-caso e progressivo step by step

» Approccio scientifico in grado di garantire la trasparenza delle
conclusioni e cercando di valutate ogni possibile incertezza

» Aggiornamento delle conclusioni ogni 10 anni (rinnovo
autorizzazione) o in base a nuove evidenze
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In 1990, the International Food Biotechnology Council (IFBC), a multidisciplinary team of scientists from
academia and from industry, met and composed a dratft titled "Biotechnologies and Food: Assuring the

Safety of Foods Produced by Genetic Modification" (Regulatory Toxicology and Pharmacology1990;12(3).
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Note di presentazione
United Nations Environmental Programme (UNEP) UNEP-GEF Pilot Biosafety Enabling Activity Project. It was a project which ran in 18 countries from 1997 until 2000, further to GEF Council approval. 
UNEP-GEF Project on Development of National Biosafety Frameworks (NBF). It started in June 2001 aiming to assist up to 100 countries. In January 2004, the GEF approved additional funding for a further 20 countries. There are currently 123 countries participating in the Development project. 
UNEP-GEF Project on Implementation of National Biosafety Frameworks started in December 2002. There are currently 19 countries participating in the Project (eight countries have already completed the Project). 
BCH Capacity Building Project received final clearance in March 2004 and currently has 139 eligible countries. 



| concetti di familiarita e di equivalenza sostanziale
sanciti nel 1993 dall’ OECD e successivamente
sviluppati da WHO/FAO nel 2000 sono alla base della
metodologia per la valutazione della sicurezza d’'uso
per 'ambiente e per 'impiego alimentare degli OGM.

Il concetto di equivalenza sostanziale si basa sul

presupposto che un organismo caratterizzato da
tradizione di sicurezza alimentare, puo essere
utilizzato come elemento di paragone per la
valutazione della sicurezza d’uso di alimenti e mangimi
OGM.




Storia consolidata di sicurezza d’'uso

“A substance may be considered to have a history
of safe use as a food if it has been an ongoing part
of the diet for a number of generations in a large,
genetically diverse human population where it has
been used in ways and at levels that are similar to
those expected or intended in Canada”

Food Directorate, Health Products and Food Branch, Health Canada,
June, 2006




Equivalenza sostanziale - valutazione comparativa
della sicurezza d’'uso

Il primo step di questo approccio e I'analisi delle
caratteristiche molecolari, agronomiche morfologiche e
relative alla composizione chimica dellOGM basata sul
confronto tra OGM e la sua controparte tradizionale
coltivata nelle stesse condizioni agronomiche ed
ambientali.

L'analisi comparativa permette di identificare le eventuali
differenze tra la pianta OGM e non OGM, differenze su
cul si basa la successiva valutazione.

La valutazione puo prevedere successive analisi nutrizionali
e tossicologiche specifiche al fine di dimostrare che la
pianta GM ed | suoi prodotti derivati sono sicuri come la
COntrOpaﬂ@iu‘ﬂdﬁ‘Z‘i@ﬁaIE‘?”“ e mangimi geneticamente modificati
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Equivalenza sostanziale

L'equivalenza sostanziale non rappresenta di per se una valutazione della
sicurezza d'uso ma e uno strumento utilizzato nella valutazione del rischio OGM

Test di Differenza e di Equivalenza

Per valutare se OGM e
differente dal suo comparatore
(identificazione del possibile
pericolo)

Per verificare se OGM €&
equivalente alla specie di
riferimento considerando le sue
variazioni naturali

Se si riscontra differenza o assenza di equivalenza deve essere ulteriormente
valutata la rilevanza biologica dei risultati ottenuti.

EFSAFF Ci\':r?a@%é)nsclﬁﬁ%‘a‘aﬁ%‘ﬂ?‘tbcﬁa@&'ﬂl%@n@%%)ente mOdlflCﬂt'

\\klo,;;,




Planta GM<_ “oive Planta Non-GM

!

molecolare genotipo composizione fenotipo
| | | |

Valutazione delle differenze

! } }

gene insetito  proteina espressa metaboliti  glimento/mangime
| | | |

test specifici

} } } }

trasferimento genico allergeneicita, tossicita tossicita tossicita
| | | |

dati di consumo - esposizione

Valutazione della sicurezza d‘uso




Risk Assessment Process for GM Crops

Trans-
formation

Gene
product

Nutritional, toxic and Toxicity and
allergenic properties allergenicity
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OECD and _Risk/Safety_Assessment
In Modern Biotechnology Food,
Feed and Environmental Safety

OECD’s Biosafety Team

http://www.oecd.orqg/biotrack/




organised in two programmes:

1) OECD’s Working Group for the Harmonisation of
Regulatory Oversight in Biotechnology
(Environmental safety of transgenic organisms)

2) OECD’s Task Force for the Safety of Novel Foods
and Feeds
(foods/feeds derived from transgenic organisms)

1SS National Delegate
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Who participates?

o Working Group: delegates from ministries/ agencies
responsible for environmental risk assessment of
transgenic organisms (competent authorities);

— Observers and invited experts: UNEP, CBD
Secretariat, UNIDO, other stakeholders.

o Task Force: delegates from ministries/ agencies
responsible for risk assessment of novel foods and

feeds (competent authorities)
— Observers and invited experts: FAO, WHO, Codex

secretariat, other stakeholders.
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The purpose of these programmes is
threefold:

To assist OECD countries evaluate the potential risks
of transgenic products to ensure high standards of
safety;

To foster communication and mutual understanding of
the regulatory processes in different countries; and

To reduce the potential for non-tariff barriers to trade.




Task Force for the Safety of Novel Foods and Feeds

Since 1999, the Task Force addresses aspects of the safety assessment
of foods and feeds derived from genetically engineered crops.

It develops consensus documents on food and feed compositional
considerations. They compile information on the major components of
specific crop plants, such as key nutrients, toxicants, anti-nutrients and
allergens at the time of harvest (fresh) as well as once processed for food
and feed uses.

This information is of value in the safety assessment of new (genetically
engineered) varieties for comparing their components with those of
existing traditional varieties.

All consensus documents are electronically available on the OECD
‘ website at no charge

Analisi del rischio di alimenti e manglml genetlcamente modificati
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Food/ Feed Safety Consensus Documents

e Food/ feed risk/ safety assessment of transgenic varieties
follows a comparative approach;

® In other words, is a new food as safe as a traditional
counterpart?

@ Include information (for use in food/ feed safety risk
assessment of new varieties) on key:

~ Nutrients

» Anti-Nutrients

» Toxicants

~ Allergens

» Secondary metabolites

Analisi del rischio di alimenti e mangimi geneticamente modificati
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Some Published Food/ Feed Safety
Consensus Documents

— Soybean (under review) — Bread Wheat

— Canola/ Oilseed Rape — Considerations for safety
(under review) of animal feeds

— Potato — Rice
— Sugar Beet — Cotton

— Maize — Barley

— Sunflower — Cultivated mushroom
— Alfalfa and Other Temperate Agaricus bisporus
Forage Legumes — Tomato

Analisi del rischio di alimenti e manglml genetlcamente modlflcatl




Food/ Feed Safety Consensus Documents

In preparation

» Sugarcane

» Cassava
» Sorghum

» Sweet Potato
» Papaya
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Working Group
Biosafety Consensus Documents

® Include a wealth of information (for use in risk
assessment) on the biology of crops and traits:
» The use of the crop/ trait in agriculture practice
» Taxonomy
» Reproduction
» Wild relatives — hybridisation
» Centre of origin and diversity
» Weediness

Analisi del rischio di alimenti e mangimi geneticamente modificati
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Some Published Biosafety Consensus Documents

o Crops: maize, oilseed rape, potato, bread wheat, rice,
soybean, sugar beet, cotton, sunflower, peppers, papaya, etc.

e Traits: tolerance to glyphosate herbicide, tolerance to
phosphinothricin herbicides, virus resistant through coat protein
gene-mediated protection, Bt resistance, etc.

e Trees: Norway spruce, white spruce, poplars, Douglas fir, Sitka
spruce, lodgepole pine, Eastern white pine, European white
birch, larches, etc.

e Micro-organisms: Acinobacter, Pseudomonas, baculoviruses,
Taxonomy in Risk Assessment, Detection methods, etc.

e Unique identifier for transgenic plants: Guidance used by
many organisations and databases (OECD. CBD, industry...)..

Analisi del rischio di alimenti e manglml genetlcamente modlflcatl
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Unique ldentification System

An important achievement has been the development of a unique
identification system for each transformation event of genetically
engineered plants developed for commercial release and use. The unique
identification provides an harmonised and practical “key” to access
information in the OECD’s Database of products of modern biotechnology
which have been approved for commercial application, as well as

Interoperable system (such as the CBD Biosafety Clearing House) and
other databases.

The unique identifier is composed of three elements that must be separated
by dashes (-). The total length is 9 digits, the last of which is a verification
digit. The transformation event and the applicant designation should total 8
alphanumeric digits.

— 2 or 3 alphanumerical digits to designate the applicant;

— 5 or 6 alphanumerical digits to designate the “transformation event”;
— One numerical digit as a verification,
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Proposal for new consensus document

« Common Bean (Phaseolus vulgaris)
« Apple (Malus domestica)

« Call for animal composition data

Proposal on Innovative novel feed ingredients

Algae

Crop by-products obtained from processing of these crops for biofuel
production IT
Invertebrates

i del rischio di allmentl e mang|m| genet|camente modifi




Linee guida internazionali per la valutazione
del rischio OGM

»Regolamenti e direttive Europee 1996-present

»ENTRANSFOOD, the EU Thematic Network on the Safety Assessment of
Genetically Modified Food Crops, 2000-2003

European Food Safety Authority, Guidance Documents GMO Panel




Contesto normativo

» EU-Biosafety framework
» Dir. 2001/18/EC, Reg. (EC) No. 1829/2003

> Normative nazionali

» Agreements Internazionali — Protocollo di Cartagena

Autorita ed istituzioni coinvolte

» Alivello europeo: EFSA (GMO Unit,Scientific Panel on GMOS)

> Alivello nazionale : le autorita competenti per la valutazione del rischio
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European Food Safety Authority

LEGAL FRAMEWORK FOR GMO RISK ASSESSMENT

’s role is to carry out scientific Risk Assessme
Os under two regulatory frameworks:

1742001

DIRECTIVE 2001/18]1

L 1061

THE COUNCIL

o the deliberate release into the

THE FLIROPEAN PARLIAMENT AND THE COUNCIL OF THE
EUHOPEAN URION,

Having regard to the Treaty establishing the Furopean

: of geness
Council Directive 90/ 220/EEC

modified isms and repealing

sifecring other Member States. The effecas of such
relenses oo the envirorment may be imeversible,

The nratection af human health and the eovisnmens

18.10.2004

REGULATHN {EC) No 18

L 288[1

AND OF THE COUNCIL

S
on genetically modified food and fecd
(Tent with EEA relevance)

THE EURCTEAN PARLIAMENT AND THE COUNCIL OF THE
EUROFEAN UNION.

Having regard vo the Treary esablishing the Furopean Com-

4} Dfferences beiween natonal laws, cogulattons and
adminssirative provistons conceming (e avsessment and
amithorisation of genetically moddied food and foed may
hinder their free m crearing conditions of

On GM food and feed
including derived products

On the deliberate release into
the environment of GMOs

Pk s G AR S S S U e

S 2PO/EEC and i s therein,

Directive $0J220/EEC has been amended. Now that new
amendments are being made 1o the Directive, it is
desirable. for reascns of clasity wd raionalisation, that
the provisions in question should be reo,

Living  organisms,  whether  relessed  imo  the
environment in bige or small amounts for experimental
purposes o a5 commercial products, may reproduce bn
the environment and cross national fromiers thereby

) O C 13, 45,1998 p. 1.
) Of €207, 1121995, p. |
(% Opimion of the Furpean Parbamsens of 11 Feamary 1999 (0]
© 150, 2851999, p. 3ok, Councl Common Fosticn of %
1999 0] € o4 632000, p. 1) and Decision. of the
Fuscpean Pasliansent of 12 Agril 2000 (0] © <0, 720001, p.
i fiamen: of 14 Fesmary 2001

Directive s lot amsended by
SEC (00 L 165, 27.6.1997. p. 72).

products.

For a comprehensive ard  transparert  begislative

framework, it is nocessary to ensure that the public is

consulted by either the Commission or the Member

Suates during the preparation of measures and thar they

wre informed  of the measures taken dusing  the
plementation of this Dircetive.

Placing on the market also covers impor. Products

coumaining andior comsisting of GMOs covered by this
e be imponed it the Conmmunity i
¢ commply with its provisioes.

Making CMOs available to be bmported or handled in
B quansities, such as agricubtural commodities, should
arded s plicing on the market foe the puspose of

The contern of this Directive duly takes into accourt
international experience in this field and intemational

feed 85 an emental aspeot of the iernal masker and
contributes significansly 1w the health and vwell being of
citizens, and to their social amd economic mierests.

A high level of protection of human life and bealth
shiould be ensured in the purwit of Community polices.

In cader 10 protect humsan and ansmal Bealth, Good and
feed consuing of, containing or produced from geneti-
ot BlSiarag, Sl it
genetically modified food and feed) should undergo a
safely assessonod through 4 Communily  provehure
Tefome bemg placed on the marker within the Commu-

Furopeen Parlianent of >|..|,r ey cr.x.'
el Tournal and Coursil Dociucn of 22 Juby 209

cofsbaang OF OF conmamag gene madified
organisms [GMOs) has o far been awhorised, subject 10
the autherbarion procedure provided by Council Direc-
tive SO2Z0EEC of 23 April 1990 (% and Dirvctive
2000/ LR(EC of the Furcpean Faliamem and of the
Council of 12 March 2001 oa the deliberate release imo
the environment of genetically modified organisms ()
no authorisation procedure exits for feed produced
froe GMO: & single. efficient and sransparem Comerm-
niry muhorsmion procodure for food comsiting of.
comaining or produced from GMOs should be estabe
Ished.

provistons of thiv Regulation should alss apply 10
Teed msended for animals which are not desmed for
toodd proshaction.

M Of L 45 1421997, p. 1.
I¥] 0| LT SEAT0 15, Bucciie regeaed by Dirscive 2001/

O s 174 1001, g 1. Dieeetive @ List amended by Cowol
Decaon, 2007, fEC A0} L 280, 181020 - 37




Roles under Regulation (EC) No 18

the environmental risk assessment

GMO application (via a MS)
forwarded to EFSA

One Member State
performs initial ERA for |«
cultivation

Member States have access to all GMO applications and
provide input through “EFSAnet”. One member State performs

o Overall Opinion
: 2 Efsa . -
European Food Safuty Autharity

Public consultation j«—— European Commission

'

MS: Decision to authorize or
not to authorize

pareri scientifici
enti alle Autorita
)ili della
rischio

**
-
-
3

efsam

European Food Safety Authority

RISK ASSESSMENT
RISK MANAGEMENT

Roles under Directive 2001/18/EC

| Il'ruolo del’EFSA
effettuare una valu
scientifica del rischi

agli OGM nell’ambito:
Direttiva 2001/18
Regolamento 1829/2003

x>
R
B
b

efsam

European Food Safety Authority

Member States perform risk assessment. EFSA is consulted in
case of divergence of opinion

| GMO application ‘

One Member State:
Risk assessment report

All Member States:

*| Comments and/or objections

T

|
Agreement | Objections

[ “ efsam
Eurnpean Foad Safety Autharity

Risk assessment
-> opinion

RISK ASSESSMENT

RISK MANAGEMENT
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Member State input
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Give authorisations (for products such as GMOs, feed
additives, food additives, pesticides etc)

Be responsible for food safety legislation (sampling,
labelling or other risk management issues such as co-

existence measures)

Take charge of food safety/quality controls
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Give authorisations (for products such as GMOs, feed
additives, food additives, pesticides etc)

Be responsible for food safety legislation (sampling,
labelling or other risk management issues such as co-

existence measures)

Take charge of food safety/quality controls
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The GMO Panel (19 external experts) for a 3-y
mandate

elaborates guidance documents

delivers scientific opinions on applications for
market authorisation regarding GMOs

40 Ad-hoc experts support the GMO Panel in
Working groups (4 standing WG and several
temporary WGs)

15 GMO Unit scientists provide support to the
GMO Panel and its Working Groups
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Ad-hoc experts

in new in food sciences,
techniques, animal pathology
microbiology MOLECULAR

CHARACTERISATION FOOD FEED
* biochemistry SAFETY
» molecular biology * toxicology
« genetics « immunology

e nutrition & animal feed
« food chemistry
* biotechnology
ENVIRONMENTAL
RISK ASSESSMENT

* plant biology

* plant breeding

Ad-hoc experts

: i  ecology .

In pestici = « agronomy *15 EFSA staff scientists
natyral toxins, . entomolo 40 ad hoc experts
environmental gy *210 MS experts from 108

monitoring = — * biometrics &
-_statistics
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organisations and
authorities of EU member
states




| renewals

GMO 2014 (till
APPLICATIONs | 2005 | 2006|2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | “p T TOTAL
—_| Adopted 10 5 | 5 6 9 7 5 8 10 7 72
= applications
| Adopted bo ¢ 2 | 9 | 3 | 2 [ oo 19
renewals
Withdrawn 0 gzl 1 3 3 1 2 0 9 3 24
applications
fWithdawn | 0 |0 | 1] 0 | 0| 2 | 2 | 1] 0 0 6

{91
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EFSA’S GUIDELINES TO APPLICANTS AND RISK ASSESSORS

‘-‘\. '{ .'@
»- EFSA Guidance documents

- Provide guidance for applicants how to prepare and
— present the applications

— - Detailed guidance needed as only full dossiers are
' considered

- Based on internationally agreed principles and protocols
(Codex Alimentarius, OECD)

- Regularly updated

- Undergo public consultation

il



il

SELECTED EFSA’S GUIDANCE DOCUMENTS ON GMO:s

- Risk assessment of food and feed from GM plants (2011)
- Post-Market Environmental Monitoring (PMEM) (2011)
- Environmental Risk Assessment (ERA) of GM Plants (2010)

- Food and feed RA from GM animals and GM animal health
and welfare (2012)

- Environmental Risk Assessment (ERA) of GM animals
(2013)

All guidance documents are available at

http://www.efsa.europa.eu/en/gmo/gmoguidance.htm
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pean Food Safety Authority

(§ & InternatienalContext
| .@, EFSA does not work in isolation!

§”___ ® European Commission NI -

=== ® OECD: Organisation for Economic |nrcp «.

Co-operation and Development
® FAO/WHO: CODEX Alimentarius Fq

;- Common foundation:
the comparative approach (codex Alimentarius, 2003)

| leferent countries = different levels of requirements.
EU has the most stringent ones!



Relationship between GMO safety research, regulation and
practice: synergy and feedback

Accurmulate exporience
Develop best practice
Determine long-term effects
Cammunicate résults

Research results can resolve uncertainties and provide a sound basis for risk
management and science-based regulation (where necessary), through pre-
normative research, and lead to the establishment of best practice in a
constantly evolving way. The overall result of this tripartite system has, of
course, to be communicated to all concerned, particularly to the general
public and to political groups, some of whom have shown sustained and
sometimes critical interest in the development of GM technology and its
applications in various sectors.
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Concept of substantial equivalence

The concept of substantial equivalence is based on the idea that an existing
organism used as food/feed with a history of safe use, can serve as a comparator
when assessing the safety of the genetically modified food/feed (OECD, 1993b;
EC, 1997b). Application of this concept, also denoted as comparative safety
assessment (Kok and Kuiper, 2003), serves the purpose of identifying similarities
and potential differences between the GM crop-derived food/feed and the non-GM
counterparts, which should subsequently be assessed regarding their toxicological
and nutritional impact on humans and animals. The first step of the approach is the
comparative analysis of the molecular, agronomic and morphological haracteristics
of the organisms in question, as well as their chemical composition.

Such comparisons should be made between GM and non-GM counterparts grown
under the same regimes and environmental conditions. The outcome of this
comparative analysis will further structure the second part of the assessment
procedure, which may include further specific safety and nutritional testing. This
approach should provide evidence on whether or not the GM crop-derived
food/feed is as safe as the traditional counterpart. Where no appropriate
comparator can be identified, a comparative safety assessment cannot be made
and a comprehensive safety and nutritional assessment of the GM crop derived
food/feed per se should be carried out. For instance, this would be the case where
a trai ah sade hrescihodwted wittetite enteraiog ion nopdifygng e entveposaid if iafatie

plant significantly.
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