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+ National regulatory bodies should expect producers either to provide trial data
confirming the clinical efficacy and safety of their antivenoms or to support in
country clinical testing of these products.

¢ Post-marketing surveillance studies should play a major role in the evaluation of
efficacy and safety of antivenoms

¢ Observational studies are extremely important in ensuring the efficacy and safety of
an antivenom when first used in a new geographical region

19 ROLE OF NATIONAL REGULATORY AUTHORi;TIES

National Regulatory Authorities should increasingly: play a pivotal role in ensuring the quality,
safety, and efficacy of antivenoms. WHO Guidelines, for national regulatory authorities (NRA)
on quality assurance of biological products (WHO g,h) stateithat NRAs should ensure that
available biological products, whether imported or manufactured Tocally, are of good quality,
safe and efficacious, and should thus ensure that manufacturers adhere to approved QA and
GMP standards. The responsibilities should also include the enforcement and implementation of
effective national regulations, and the settin; of appropnate standards and control measures. The
evaluation and control of the quality, safety an cbnsxstency of productlon of animal derived
blood products involve the evaluation of the starting’ matenal production processes and test
methods to characterize ba ires ap i

The evaluatlon and control of the quality, safety and con31stency of production of antivenoms is

»

local envenon mings

> The clinical eff acy of locally manufactured or imported antivenoms against the species
of snakes found in the country, through active marketing surveillance.
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Figure: Inspections and Audits system in the production of antivenoms
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19.1 Control of the neutralizing efficacy of venoms by antivenoms preparations

One aspect of critical importance is to ensure that each batch of antivenoms used to treat
envenomings has the capacity to neutralize the medically relevant venoms prevalent in the
country or the region within the country where the antivenom is intended to be used. This can be
achieved by testing the antivenoms against the local venoms using the lethality test and the
determination of the Medium Effective Dose (EDsg), described in Section 15. Depending upon
the situation, the neutralization of lethality test is to be performed by the manufacturer within the
scope of the marketing authorization of the antivenom preparation. or the batch approval process.

An antivenom preparation that fails to neutralize the local snake Venongs should not be marketed.

19.2 Establishment license and inspections

In many countries NRAs have implemented a control system based on” hcensmg the
establishments, inspecting them regularly, and enforcmg the implementation of the legal
requirements and applicable standards.. This should apply to the production of animal
hyperimmune plasma for fractionation, and the manufacturmg process of the antivenoms.

A QA system for manufacture of animal denved plasma products should cover all stages leading
to the finished product, from production of plasma (mcludm information on venom preparation,
animal immunization, and animal health control).to the fracuonatlon of plasma into the finished
products and their control. vnufacturers " antivenoms should therefore be subject to
inspection and approved by a natlonal regulatory authomy

Establishments involved i 1n all or some stages of the ‘manufacture of antivenoms need to have an
estabhshment hcence and nee to'be i mspe -d.by the competent national regulatory authority.

: to'fulfil a defined set of requirements to guarantee
ty, quality and efficacy of the antivenoms.

19.3 Impact of Gddq Magi;fécturing Practices

Implementing the prmmples of GMP in the production of therapeutic products is acknowledged
as essential at assuring the quality and safety of biological medicinal products. For antivenoms,
GMP becomes even more important and more complex due to the biological nature of the
production process and the complexity and local specificities of snake envenomings.
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Therefore, taking into account the principles of GMP and the existence of an appropriate QA
system to address and implement these requirements at all manufacture stages should be a
pivotal element of antivenoms quality and safety. The following benefits are expected:

» Ensures the application of QA principles in all steps involved into the production of
animal plasma and the fractionation process of antivenoms

= reduces errérs and technical problems at all stages of manufacture of plasma for
fractionation and antivenoms

= contributes to the release of products which comply w1th quality and safety
requirements

= epsures adequate documentation and full traceabrhty of plasma for fractionation and
antivenoms production stages

* enables continuous improvement in production of plasma for fractronatron and
antivenoms

= provides suitable tools for the NRA to assess the comphance status of a manufacturer
of antivenoms, either local or abroad. o

» supports regional co-operation networks that“may result in the formation of
competence centres by centrahsmg actlvmes in order to reach compliance at the
required level.

An establishment licensing “system for antivenom manufacturers by the competent national
regulatory authormes should therefore exist. The main requirements to obtain an establishment

ystem. and GMP apphed to all steps of production

1nvolved‘ n collectlon testing, processing, storage and
ms appropriately qualified and provided with timely and

»Adequate premises and equipment available,

adequate cor rol system to ensure traceability of antivenoms manufacture to be
enforced through accurate identification procedures, through record maintenance,
and through an-appropriate labeling system,

s Post-marketing information system

19.4 Inspections

Enforcement of the implementation of GMP is performed aiming to ensure the compliance of the
manufacturer with the existing provisions. It is the responsibility of the inspector of the NRA for
ensuring that manufacturers adhere to the approved standards of GMP and QA.
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The inspections and control measures should be carried out by officials, representing the
competent national regulatory authority, and should involve persons which are specialised
inspectors, trained in GMP inspections, and familiar with antivenoms or biological products
technologies.

Inspections may follow common inspection procedures, including an opening meeting, a tour of
the facility, inspection of main areas and activities (such as snake farms; animal husbandry
practices; animal identification and suitability for blood/plasma collection; serum/blood/plasma
collection process and storage; plasma fractionation process; testing and availability of test
results for venoms, antivenoms, and raw materials; storage, transportation and shipment; quality
assurance [incl. self inspection, change control, etc.], documentation [SOP, records, donor record
files, log books, etc.], personnel and organisation, qualification and procéssyalidations, error and
corrective action system, recalls and complaints, product quality controls); and a final meeting
summarizing the inspection outcome. A thorough.inspection includes the observation of staff
during performance of operations and comparison with -established stand‘,", ‘d operating
procedures. The inspection cannot only be considered as compliance of good. ‘manufacturing
procedures but also as an indirect product quality assessment by checking product-specific
validation and quality control data.

A written report should summarise the mal” spects of the mspectlon including its scope, a
description of the company, the deflclenmes listed, spemfled and classified (e.g. critical — major
— minor), and a conclusion. The written: report ‘will be sent to the manufacturer. The
manufacturers are requested.to notify the natlonal regulatory ‘authority about the specific steps
which are taken or planned o orrect the fallures and to prevent their recurrence. If necessary

for antivenoms constitute fu lamental tools to ensure the quality of antivenoms produced or
distributed to treat enyenomitigs in a country.
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APPENDIX: WORLWIDE DISTRIBUTION OF MEDICALLY
IMPORTANT VENOMOUS SNAKES

This schedule lists venomous snake species considered to represent the greatest threat to public
health in various countries or regions around the world. Only species which fall into one of the
two categories listed below are shown, and category listings are in alphabetical order according
to genus and species. Definitions of the categories used in this listing are:

CATEGORY 1: Highest Medical Importance

Definition: Highly venomous snakes which are common or’ “widespread and cause
numerous snakebites, resultmg in high levels of morbrdrty, disability or: mortahty

CATEGORY 2: Secondary Medical Importance:,

Definition: Highly venomous snakes capable of causing morbidity, disability or death, but
for which (a) exact epidemiological or clinical data may be lacking, and/or.(b) are less
frequently implicated (due to their activity cycles;: behavrour habitat preferences or
occurrence in areas remote to large human populations). *

There are numerous other venomous specres that rank as lesser threats in countries listéd here,
and interested readers should refer to one of the major references in'the blbhography for further
information if desired. , v v .

It should also be noted that the Orgamsatlon of countnes terntorres and other areas into reglons

bio- geographlcal distributi I
example th ‘

astern Indonesian Province of Papua have blO-
pua, and are evolutionarily distinct from the venomous

Users of this Appendix should also recognise that the relative risk of injury from a particular
: ‘country to another, and in some cases, even within different areas
inside the same country:For this reason, some species that have been listed under Category 1 in
one country, may have been listed under Category 2 in another country as a reflection of the
different risk posed by that species in different locations. Assignment to Category 1 or Category
2 was based in some cases on the importance of a species as a cause of snakebite. In Europe for
example the overall incidence of snakebite is trivial compared to that in West Africa or India, but
where a European species (such as Vipera berus) is a major cause (or sole) cause of envenoming
where it occurs, this warrants ranking it as a medically important species in that setting.
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