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Pakistan:

Viperidae: Eristicophis macmahonii (west); Gloydius himalayanus (north);

Cat2: Macrovipera lebetina (west)

Sri Lanka:

Elapidae: Bungarus ceylonicus; Viperidae: Echis carinatus, Hypnale nepa,
Trimeresurus trigonocephalus

Cat 2:

South-east Asia |

Brunei Darussalam:

Elapidae: Bungarus fasciatus, Bungarus flaviceps; Calliophis bivirgatus, Calliophis
Cat2: intestinalis; Ophiophagus hannah; Viperidae: Parias sumatranus'; Tropidolaemus
subannulatus :

Cambodia:

Elapidae: Bungarus fasciatus, Bungarus flaviceps; Ophiophagus hannah; Viperidae:

Cat2: Cryptelytrops macrops’

Indonesia (Sumatra, Java, Borneo, Sulawesi & Lesser Sunda Islands):

Elapidae: Bungarus fasciatus, Bungarus flaviceps (Sumatra & Borneo); Calliophis
bivirgatus, Calliophis intestinalis; Ophiophagus hannah (Sumatra, Borneo & Java);

Cat 2: Viperidae: Cryptelytrops insularis’, Cryptelytrops purpureomaculatus’ (Sumatra);
Parias sumatranus, Tropidolaemus subannulatus
! Recent nomenclatural change. Refer to Tables 1 and 2 for details of previous names.
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The Lao People’s Democratic Republic:

Elapidae: Bungarus fasciatus; Naja kaouthia (south & east); Ophiophagus hannah
Cat2:  Viperidae: Cryptelytrops macrops; Protobothrops jerdonii; Protobothrops
mucrosquamatus

Malaysia:

Elapidae: Bungarus fasciatus, Bungarus flaviceps; Calliophis bivirgatus; Calliophis
Cat2: intestinalis; Ophiophagus hannah; Viperidae: Cryptelytrops purpureomaculatus’;

. 1 .
Parias sumatranus’; Tropidolaemus subannulatus

Myanmar:

Elapidae: Bungarus bungaroides (Kachin State), Bungarus candidus (Thaninthayi
Div.); Bungarus flaviceps (east Shan State), Bungarus niger (Chin State and Rakhine
State); Naja siamensis (adjacent Thailand border) Ophiophagus hannah; Viperidae:

Cat2: Calloselasma rhodostoma (Thaninthayi Div.); Cryptelytrops purpureomaculatus;
Protobothrops jerdonii, Protobothrops kaulbacki, Protobothrops mucrosquamatus
(Kachin)
The Philippines:

Elapidae: Calliophis intestinalis; Ophiophagus hannah; Viperidae: Parias

Cat2: flavomaculatus'; Tropidolaemus philippensis’; Tropidolaemus subannulatus’

Singapore:

Elapidae: Bungarus fasciatus; Calliophis bivirgatus, Calliophis intestinalis;
Viperidae: Cryptelytrops purpureomaculatus’

Cat 2:

! Recent nomenclatural change. Refer to Tables 1 and 2 for details of previous names.
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Thailand:

Elapidae: Bungarus fasciatus, Bungarus flaviceps; Calliophis bivirgatus, Calliophis
Cat2: intestinalis; Naja sumatrana; Ophiophagus hannah; Viperidae: Cryptelytrops
' macrops'; Parias sumatranus

Timor-Leste:

Cat2:  Elapidae: Naja sputatrix (reported)

Viet Nam:

Elapidae: Bungarus fasciatus, Bungarus flaviceps (south); Naja siamensis (south);
Cat2:  Ophiophagus hannah; Viperidae: Cryptelytrops macrops'; Protobothrops jerdonii,
Protobothrops mucrosquamatus (north); Viridovipera stejnegeri ‘

Australo-Papua (including Pacific Islands):

There are no medically important land snakes in American Samoa; Cook Islands; Fiji; French
Polynesia; Guam; Kiribati; Marshall Islands; Nauru; New Caledonia; New Zealand; Northern
Mariana Islands; Pitcairn Island; Samoa; Tokelau; Tonga; Tuvalu; or Wallis and Futuna Islands.
Fiji possesses a single terrestrial venomous snake species (Ogmodon vitianus) while the
Solomon Islands possess three terrestrial venomous species (Salomonelaps par; Loveridgelaps
elapoides and Parapistocalamus hedigeri) with no and few snakebites, respectively.

Australia:

Elapidae: Acanthophis antarcticus, Acanthophis spp.; Austrelaps spp.;
Hoplocephalus spp.; Oxyuranus microlepidotus, Oxyuranus scutellatus, Oxyuranus

at 2: . ; ; . .
C temporalis;, Pseudechis spp.; Pseudonaja aspidorhyncha’, Pseudonaja spp.;
Tropidechis carinatus
! Recent nomenclatural change. Refer to Tables 1 and 2 for details of previous names.
? Pseudechis australis is common and widespread and causes numerous snakebites; bites may be severe,
although this species has not caused a fatality in Australia since 1968.
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Indonesia (West Papua and Maluku):

* Elapidae: Acanthophis rugosus’; Micropechis ikaheka; Oxyuranus scutellatus;

Cat2: Pseudechis papuanus, Pseudechis rossignolii'; Pseudonaja textilis

Papua New Guinea:

Elapidae: Acanthophis rugosus’; Mzcropechzs ikaheka; Pseudonaja textzlzs

Cat 2: Pseudechis papuanus, Pseudechis rossignolii’

EUROPE

There are no venomous snakes in Iceland, Ireland, Isle of Man, Outer Hebrides, Orkney or
Shetland Islands. Crete and most of the islands of the western Mediterranean are also without
venomous snakes.

Central Europe

Albania; Bosnia and Herzegovina; Bulgaria; Croatia; Romania; Serbia; Montenegro;
Slovenia; The former Yugoslav Republic of Macedonia:

Cat2:  Viperidae: Vipera berus, Vipera ursinii

The Czech Republic; Poland; Slovakia:

Cat2:  Viperidae: Vipera berus

Greece:

Viperidae: Macrovipera schweizeri; Montivipera xanthina'; Vipera berus, Vipera
ursinii

Cat 2:

Hungary:

Cat2:  Viperidae: Vipera berus; Vipera ursinii

! Recent nomenclatural change. Refer to Tables 1 and 2 for details of previous names.

121
—228—



WHO Guidelines for the Production, Control and Regulation of Snake Antivenom Immunoglobulins

Eastern Europe

Belarus; Estonia; Latvia; Lithuania; The Republic of Moldova:

Cat2:  Viperidae: Vipera berus, Vipera nikolskii (Moldova), Vipera ursinii (Moldova)

The Russian Federation:

Viperidae: Gloydius halys, Gloydius intermedius', Gloydius ussuriensis; (far-east
Cat2: Russia); Macrovipera lebetina (Dagestan); Vipera nikolskii; Vipera renardi, Vipera

spp.

Ukraine:

Cat2:  Viperidae: Vipera berus, Vipera nikolskii, Vipera renardi, Vipera ursinii

Western Europe

Austria:

Cat2:  Viperidae: Vipera ammodytes, Vipera berus

Belgium; Denmark; Finland; Germany; The Netherlands; Norway:

Cat2:  Viperidae: Vipera berus

France:

Cat2:  Viperidae: Vipera berus, Vipera ursinii

Cat2:  Viperidae: Vipera ammodytes, Vipera berus, Vipera ursinii

Portugal:

Cat2:  Viperidae: Vipera latastei, Vipera seoanei

! Recent nomenclatural change. Refer to Tables 1 and 2 for details of previous names.
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Spain:

Cat2:  Viperidae: Vipera aspis, Vipera latastei, Vipera seoanei

Sweden; The United Kingdom of Great Britain and Northern Ireland:

Cat 2: NQne

Switzerland:

Cat2:  Viperidae: Vipera aspis, Vipera berus

THE AMERICAS

North America

Canada:

Viperidae: Crotalus oreganus] , Crotalus viridis, Sistrurus catenatus

Mexico:

Elapidae: Micruroides euryxanthus, Micrurus nigrocinctus, Micrurus tener,
Micrurus spp.; Viperidae: Agkistrodon contortrix; Atropoides mexicanus, Atropoides
occiduus, Atropoides spp.; Bothriechis schlegelii, Bothriechis spp.; Cerrophidion
godmani, Cerrophidion spp.; Crotalus basiliscus, Crotalus molossus, Crotalus
oreganu,31 , Crotalus ruber, Crotalus tzabcan’, Crotalus viridis, Crotalus spp.;
Ophryacus spp.; Porthidium nasutum, Porthidium spp.; Sistrurus catenatus

Cat 2:

The United States of America:

Elapidae: Micrurus fulvius, Micrurus tener; Viperidae: Crotalus molossus, Crotalus
ruber, Crotalus spp., Sistrurus catenatus, Sistrurus miliarius

1 Cat 2:

! Recent nomenclatural change. Refer to Tables 1 and 2 for details of previous names.
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Central America .
The medically most important species are Bothrops asper and Crotalus simus’".

Belize:

Elapidae: Micrurus spp.; Viperidée: Agkistrodon bilineatus; Atropoides mexicanus,
Bothriechis schlegelii; Crotalus tzabcan'; Porthidium nasutum

Cat 2:

Costa Rica:

Elapidae: Micrurus nigrocinctus, Micrurus spp.; Viperidae: Agkistrodon bilineatus;
Atropoides mexicanus, Atropoides spp.; Bothriechis schlegelii, Bothriechis lateralis,

Cat2: Bothriechis spp.; Cerrophidion godmani; Lachesis melanocephala, Lachesis
stenophrys; Porthidium nasutum, Porthidium ophrymegas, Porthidium spp.
El Salvador:

Elapidae: Micrurus nigrocinctus; Micrurus spp.; Viperidae: Agkistrodon bilineatus;
Cat2:  Atropoides occiduus; Bothriechis spp.; Cerrophidion godmani; Porthidium
ophryomegas

Guatemala:

Elapidae: Micrurus nigrocinctus, Micrurus spp.; Viperidae: Agkistrodon bilineatus,
Atropoides mexicanus, Atropoides occiduus, Atropoides spp.; Bothriechis schlegelii,

Cat2: Bothriechis spp.; Cerrophidion godmani; Crotalus tzabcan', Porthidium nasutum,
Porthidium ophryomegas
Honduras:

Elapidae: Micrurus nigrocinctus, Micrurus spp.; Viperidae: Agkistrodon bilineatus,
Atropoides mexicanus, Atropoides occiduus, Atropoides spp.; Bothriechis marchi,

Cat Bothriechis schlegelii, Bothriechis spp.; Cerrophidion godmani; Crotalus simus’;
Porthidium nasutum, Porthidium ophryomegas
! Recent nomenclatural change. Refer to Tables 1 and 2 for details of previous names.
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Nicaragua:

Elapidae: Micrurus nigrocinctus, Micrurus spp.; Viperidae: Agkistrodon bilineatus;
Cat2:  Atropoides mexicanus; Bothriechis schlegelii; Cerrophidion godmani; Lachesis
stenophrys; Porthidium nasutum, Porthidium ophryomegas

Panama:

Elapidae: Micrurus mipartitus, Micrurus nigrocinctus, Micrurus spp.; Viperidae:
Atropoides mexicanus, Atropoides spp.; Bothriechis lateralis, Bothriechis schlegelii,

Cat 2: Bothriechis spp.; Cerrophidion godmani; Lachesis acrochorda, Lachesis stenophrys;
Porthidium nasutum, Porthidium lansbergii, Porthidium spp.
Caribbean

No medically important snakes occur naturally in Anguilla; Antigua and Barbuda; the Bahamas;
Barbados; Bermuda; The British Virgin Islands; Cayman Islands; Cuba; Dominica; the
Dominican Republic, Grenada; Guadeloupe; Haiti; Jamaica; Montserrat; the Netherlands
Antilles; Saint Kitts and Nevis; Saint Vincent and the Grenadines; and Turks and Caicos Islands.

Aruba; Martinique; Saint Lucia; Trinidad and Tobago, and offshore islands:

Elapidae: Micrurus circinalis (Trinidad), Micrurus lemniscatus (Trinidad);

Cat 2: Viperidae: Lachesis muta (Trinidad)

South America

No' venomous snakes are naturally occurring in the Falkland Islands; and no dangerously
venomous snakes are naturally occurring in Chile.

Argentina

Elapidae: Micrurus corallinus, Micrurus lemniscatus, Micrurus spp.; Viperidae:
Cat2:  Bothrops ammodytoides, Bothrops jararaca, Bothrops jararacussu, Bothrops
mattogrossensis, Bothrops neuwiedi, Bothrops pubescens

! Recent nomenclatural change. Refer to Tables 1 and 2 for details of previous names.
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Bolivia (Plurinational State of): .

Elapidae: Micrurus lemniscatus, Micrurus spixii, Micrurus surinamensis, Micrurus
spp.; Viperidae: Bothrocophias hyoprora, Bothrocophias microphthalmus'; Bothrops
bilineatus, Bothrops brazili, Bothrops jararacussu, Bothrops jonathani, Bothrops
moojeni, Bothrops sanctaecrucis, Bothrops spp., Bothrops taeniatus; Lachesis muta

‘Cat 2:

Brazil:

Elapidae: Micrurus corallinus, Micrurus lemniscatus, Micrurus spixii, Micrurus
surinamensis, Micrurus spp.; Viperidae: Bothrocophias hyoprora’, Bothrocophias

Cat2:  microphthalmus', Bothrops alternatus, Bothrops bilineatus, Bothrops brazili,
Bothrops diporus, Bothrops mattogrossensis, Bothrops neuwiedi, Bothrops
pubescens, Bothrops taeniatus, Bothrops spp.; Lachesis muta

Colombia:

Elapidae: Micrurus lemniscatus, Micrurus mipartitus, Micrurus nigrocinctus,
Micrurus Spixii,‘Mz’crurus surinamensis, Micrurus spp.; Viperidae: Bothriechis
Cat2:  schlegelii; Bothrocophias hyoprora', Bothrocophias microphthalmus’,
Bothrocophias spp.; Bothrops brazili, Bothrops taeniatus, Bothrops spp.; Lachesis
) acrochorda’, Lachesis muta; Porthidium nasutum, Porthidium lansbergii

Ecuador:

Elapidae: Micrurus lemniscatus, Micrurus mipartitus, Micrurus spixii, Micrurus
surinamensis, Micrurus spp.; Viperidae: Bothriechis schlegelii; Bothrocophias

Cat2:  hyoprora', Bothrocophias microphthalmus’, Bothrocophias spp.; Bothrops brazili,
Bothrops taeniatus, Bothrops spp.; Lachesis acrochorda{ ; Porthidium nasutum,
Porthidium spp.

French Guiana (France):

Elapidae: Micrurus lemniscatus, Micrurus surinamensis, Micrurus spp.; Viperidae:
Bothrops taeniatus,; Lachesis muta

Cat2:

! Recent nomenclatural change. Refer to Tables 1 and 2 for details of previous names.
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Guyana:

Elapidae: Micrurus lemniscatus, Micrurus surinamensis, Micrurus spp.;, Viperidae:

Cat 2: . .
Bothrops taeniatus; Lachesis muta

Paraguay:

Elapidae: Micrurus corallinus, Micrurus lemniscatus, Micrurus spixii, Micrurus
spp.; Viperidae: Bothrops diporus, Bothrops jararaca, Bothrops jararacussu,
Bothrops mattogrossensis, Bothrops moojeni, Bothrops neuwiedi, Bothrops spp.

Peru:

Elapidae: Micrurus lemniscatus, Micrurus mipartitus, Micrurus spixii, Micrurus
surinamensis, Micrurus spp.; Viperidae: Bothriechis schlegelii; Bothrocophias
hyoprora, Bothrocophias microphthalmus; Bothrops asper; Bothrops brazili,
Bothrops mattogrossensis, Bothrops taeniatus, Bothrops spp.

Suriname:

Elapidae: Micrurus lemniscatus, Micrurus surinamensis, Micrurus spp.; Viperidae:

Cat 2: . .
Bothrops taeniatus, Lachesis muta

Uruguay:

Cat 2:

Venezuela (Bolivarian Republic of):

Elapidae: Micrurus circinalis, Micrurus lemniscatus, Micrurus mipartitus, Micrurus
spixii, Micrurus surinamensis, Micrurus spp.; Viperidae: Bothriechis schlegelii,
Bothrops asper, Bothrops brazili, Bothrops bilineatus; Lachesis muta; Porthidium
lansbergii

Cat 2:

! Recent nomenclatural change. Refer to Tables 1 and 2 for details of previous names.
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APPENDIX 2

Summary protocol for manufacturing and control of snake antivenom
immunoglobulins

1. Antivenom batch information

g-

me a0 ow

Name and address of manufacturer
Batch number
Date Of fIHNE covveeere e s
Liquid or freeze-dried ........cooiriiiieiieiice e
EXPITY AALE c..eicieeiiiieiee ettt e
Number of vials or ampoules
Temperature of storage

2. Control of the venom batch(es) used for animal immunization

a.
b.

e

Producer of venom and 10Cation ..........coceerveeriieeiereee e
Information on the snake contributing to the venom batch:

i. Scientific names of the snake species

i1, NUmMber Of SNAKES......ccceviiiiieiieie e

iii.  Geographical origins of the snakes ...........ccccevviiviivininiccce

Dates of collection of the VENOMS......ccoevvvviierieiiieie e

Expiry date of the venoms preparation ..........cceeveereeeneeneenereeneeneereennens

Biochemical and biological characterization of the venoms .............c........

Test performed ..........ccooiiiiiiiii
ReSUILS ..o

3. Control of plasma donor animals

e oo o

Location of the animal herd ..........cocooireiiniiiecce e
Animal species used for immunization
Vaccinations performed .......cooovueeiiieiriieriniireeeeree e
Dates of animals IMmMUNIZatiON.........eevereieriiereniencee et
Control of antivenom antibody titre ..........ccccoeeerieiciiecienercreeeeeene
Veterinary certificate of health of animal donor

4. Collection and storage of plasma

e Ao o

Method of COHECHION .eovviiiiieeeee e
Date 0f COHECHION ..e.veviiiiiieieeert et
Date Of STOTAZE ...cveveieeieiiecer ittt
TYPe 0f CONLATNETS..cceviiiiiiieiiiiie e
Temperature Of SEOTAZE .....covveveiiiiiiiiii et
Type and content of preservatives added (if any) ........cccoeveverrerrervecrrneenne.

5. Transport of plasma to fractionation facility

a.
b.
c.

132

Date oftransport ...............
Temperature of tranSpOTt..........ccooiiviiiiiiiniicece
Date of arrival

...........................................................................................
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6. Plasma pooling and fractionation

o e

O oo

g.

Temperature of plasma storage at fractionation facility...........ccoevecuerrrrnnne.
Volume of plasmas of different specificity pooled for the production of
polyspecific antivenoms (if applicable) ..o
Date of plasma POONE .c..oovivvireiriirieiieieeet e
Volume of the manufacturing plasma pool.......c.ccocceveiviivniniciiniceene.
Number of animal donors contributing to the manufacturing plasma pool
Quality control of the manufacturing plasma pool

Test Performed ......ooveviiiiiiee e
RESUIES .. e

Type of active substance (intact IgG, fragments) ........ccccecveneencnccencenn.

7. Preparation and control of final bulk

a.

b.

C.

Volume of bulk antivenoms of different specificity pooled for the
production of polyspecific antivenoms (if applicable)...........ccccovcinninci.
Concentration of preservatives (if used)

Quality control of manufacturing plasma pool

Test performed ......cooooiiiie e
Results....... et etenteeeeheeteeseestetenteeeenr et eeseeseante st et et eeseneeraenseaseeneenns

8. Filling and containers

a.
b.
c.
d.

Date Of fIIHINE oot
QUuAantity Of COMEAIMETS ....evcuieeieeiiieiiee ettt ettt
Volume of antivenoms per CONtAINET ........cc.ccevuevueeeriererereeieeeesnesieneieens
Date of freeze-drying (if any)......ccocceeeeoereriienceieicee et nes

9. Control tests on final product

poow

APPEATANCE ...ttt e e s
Solubility (freeze-dried product)..........oceeeererieiieeeceeee e
EXtractable VOIUIME. ......coeiuiieeieiirieriieccte et
Venom-neutralizing potency test

OSMOIANILY ..ottt et
Identity test

IVLEEROM oottt e e et e e st e e e e e e e enan
RESUIL. et e e e a e s

Protein concentration

[\ (541 oY AU e
RESUIE ...

—240—

133



WHO Guidelines for the Production, Control and Regulation of Snake Antivenom Immunoglobulins

h. Purity

IMELNOM ..o ee e e ee e
RESULL .t

1. Molecular size distribution

Method ..o, et
RESULL oo e e e e e s ee e e e et e e e et eeee s

j. Test for pyrogens

IMETROA oo e e e
RESUIL oo e e e e e e e

k. Sterility test

No. of containers eXamined ......oooeeeeeee e eeee e
IMEENOA ...t e e e et e e e e e e et ee e e e eeeeee e e enaans

l. - Concentration of sodium chloride and other excipients

IMELNOM ..o e e e e e e e e e ee e e e e
RESUIL oo eee e e st e e e e e e era e e e eeneaans

m. Determination of pH

RESULL ..ot
n. Concentration of preservatives (if used)

YD ettt ettt
MEROM ...t

RESUIL .o eeaee s ettt

0. Chemical agents used in plasma fractionation

Y D e
MEROQ ...

RESUIE .. e
p. Inspection of final containers

RESUIS ..o
q. Residual moisture in freeze-dried antivenoms

METHOW et e e e e e s eseaesann eereerees
RESUIL .o e e e e e s e e e s e e s e saaaean

10. Internal certification

Certification by person taking overall responsibility for production of the antivenom

I certify that the batch No. ...l of snake antivenom immunoglobulin
satisfies the WHO Guidelines for the production, quality control and regulation of snake
antivenom immunoglobulins.

SINAtUTE. ..o
Name (typed) .cuveeviriieiiiiii e,
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“Die Spanische Krankheit” (“The Spanish Flu™
ink drawing by Alfred Kubin, circa 1920. Kubin
(1877-1959) studied in Munich and was asso-
ciated with German expressionism. He was
a contemporary of Edvard Munch, who also
recorded his experience with the 1918 influenza
pandemic. This work illustrates the figure of
Death and the victims of the influenza pandemic
in a way similar to that used in European wood-
cuts to depict the bubonic plague centuries
earlier. The drawing is in a private collection.
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