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EDITORIAL

Snake Antivenom Product Guidelines in India:
‘‘The Devil is in the Details’’
Ian D. Simpson, BSc DM; Robert L. Norris, MD

From the Tamil Nadu Government Snakebite Taskforce, Nayathode, Kerala, India (Dr Simpson); and Stanford University Medical Center,
Stanford, CA (Dr Norris).

Venomous snakebite continues to exact a tremendous toll in human suffering and mortality in India.
Contributing to this problem is the fact that all of the current Indian snake antivenom manufacturers
include a great deal of misinformation in the package inserts and guidelines that accompany their
products. Examples include erroneous recommendations regarding first aid, misleading information
regarding the signs and symptoms to be anticipated after Indian snakebite, and misleading and am-
biguous recommendations as to initial dosing and repeat dosing of antivenom. In addition, the sig-
nificant problem of acute adverse reactions to Indian antivenoms is compounded by a lack of appro-
priate recommendations regarding prevention, diagnosis, and management of such reactions. It is the
intent of this article to point out problems with the current Indian antivenom product guidelines and
to encourage these manufacturers to produce new literature to accompany their products based on the
best available evidence.
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Introduction

Bites by venomous snakes exact a great toll in terms of
human morbidity and mortality in India. There are nu-
merous factors that contribute to this suffering, and a
great many ‘‘easy’’ solutions have been proposed as
ways to reduce the impact of snakebites. For example,
some have focused on the fact that agricultural workers
in India tend not to wear footwear while in the fields.1

Experience in some states, such as Rajasthan, however,
has demonstrated that this is not a consistent factor lead-
ing to snakebites, because a large number of bites there
occur to victims wearing footwear.2 Others have cited a
‘‘crisis’’ in the supply of snake antivenom (AV), arguing
that India has a shortage of AV and that this is a major
factor.3 However, the 6 main Indian AV manufacturers
(Serum Institute of India,4 VINS Bioproducts,5 Bengal
Chemicals and Pharmaceuticals,6 Biological E,7 Haff-
kine,8 and Bharat Serums9) produce, between them, ap-
proximately 1 million vials of polyvalent AV annually.
Assuming an average dose of 10 to 20 vials per enven-
omed victim, current capacity exists to treat 50 000 to
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100 000 envenomed patients annually. If World Health
Organization (WHO) estimates of 250 000 snake bites
per annum in India are correct10 and using the obser-
vation that approximately 20% of bites result in signif-
icant envenoming, then 50 000 envenomations requiring
antiserum would be expected and AV supplies should be
sufficient.11–13 There are, of course, barriers to use of
AV in individual cases of significant snakebite in India,
such as reluctance on the part of some physicians to use
the product due to unfamiliarity or fear of adverse drug
reactions.

Another barrier to optimal management of venomous
snakebite in India is the way in which physicians there
are educated using, to a great degree, textbooks and oth-
er resources from western countries. Recommendations
on snakebite management in these books are generally
specifically aimed at American snakes and are not in-
tended for use in India or other Asian or African coun-
tries.14 Reliance on them as guidance in such matters as
indications for initiating AV administration and dosing
leads to errors in treating snakebite in India. For exam-
ple, in the United States, AV (CroFab [Protherics Inc,
London]) is recommended for administration to victims
of snakebite with isolated progressive local findings.15

Using such a strategy in India undoubtedly leads to pa-
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tients receiving unnecessary AV (see later) and waste of
an important resource. What might be expected to be
reliable sources of management information for Indian
physicians, that is, the package inserts and product
guides for all the AV products available to them, are,
however, currently filled with erroneous and misleading
information and recommendations. This misinformation
includes recommendations on both first aid and defini-
tive treatment and is pervasive in the literature from all
6 of the major manufacturers. It is our purpose in writing
this paper to point out examples of this misinformation
and to encourage the AV manufacturers to correct their
product information.

First-aid advice

Four of the 6 manufacturers recommend a tight ligature
as the principal first-aid method,4,5,7,8 and 1 recommends
an arterial tourniquet.6 Those recommending a ligature
suggest ‘‘rubber ligatures are best.’’ It is interesting that
the wording is very close to that of Wall’s recommen-
dation in 189316: ‘‘There is only one way of doing this
effectually. At once let a thick rubber band . . . be firmly
bound on the limb above the bitten part.’’ One of the
striking aspects of the current product guidelines is that
they seem to have remained untouched by modern de-
velopments and research and seem rooted in the first half
of the 20th century. The use of tight ligatures and arterial
tourniquets in the first-aid treatment of snakebite has
been almost universally condemned by modern snake-
bite experts. The downsides of their use, of course, in-
clude risks of adding ischemic damage to the tissues10;
increasing the necrotising effects of venoms17,18; and the
potential adverse physiologic effects that may be seen
on release, including hypotension, coagulopathy,19 and
neurotoxicity.20 In addition, the lack of effectiveness of
these measures in actually retarding venom flow has
been well documented.21–23

One manufacturer6 recommends deeply incising the
bite site ‘‘without, however, cutting any major arteries.’’
They also recommend application of suction either me-
chanically or by mouth and the use of magnesium sul-
phate to eliminate ‘‘tissue fluid containing the venom.’’
The dangers of incision in victims of snakebites, espe-
cially in cases in which coagulopathy is present, are well
known, as is the ineffectiveness of suction, including
mechanical suction devices.24 The potential for increas-
ing envenomation by the use of a mechanical suction
device by reducing the wound’s natural oozing has also
been reported.25

Anticipated symptoms

The guidelines on symptoms relating to each species are
also misleading. Vipers specifically are identified as not

giving rise to neurological symptoms,4,5,7 even though
the ability of the Russell’s viper (Daboia russelii) to
cause neurological deficits in both south India and Sri
Lanka has been well described.26,27 Bizarrely, one man-
ufacturer,4 suggests that the neurologic dysfunction
caused by cobras and kraits presents as ‘‘ascending pa-
ralysis’’ beginning with the legs, when, in fact, neuro-
toxicity with these snakes occurs in descending fashion,
commencing with muscles innervated by the cranial
nerves.17,28

Antivenom recommendations

The initial dose of AV to be administered to a victim is
widely recognized as a subject of debate. The majority
of Indian AV manufacturers recommend a minimum of
2 vials as the initial starting dose.4,6–8 One manufacturer
makes no recommendation,5 and another recommends a
dosage scale depending on severity: 5 vials for local
swelling, 5 to 10 vials for swelling beyond the bite and
mild systemic symptoms, and 10 to 20 vials for systemic
symptoms and coagulopathy,9 recommendations remark-
ably similar to historically recommended starting doses
for the US AV Antivenin [Crotalidae] Polyvalent [Wy-
eth-Ayerst Laboratories, Philadelphia, PA]).29

The starting dose takes on added significance in India
given that doctors in peripheral hospitals often admin-
ister only this dose and then refer the patient to a better-
equipped hospital at the district level. In one study, 90%
of doctors in peripheral hospitals administered an inad-
equate dose of only approximately 2 vials.30 This dose,
therefore, frequently represents the total level of neu-
tralization that victims will receive for the first several
critical hours after bites while they are being sent to a
higher level of care. It is during the initial minutes to
hours after these bites that AV can be most effective in
binding up free, circulating venom components, and get-
ting an adequate starting dose on board is important.
Two vials of any Indian polyvalent AV represent only
12 or 9 mg of total neutralizing capacity, depending on
the target species. Each vial neutralizes a minimum of 6
mg of cobra (Naja naja) venom and Russell’s viper (D
russelii) venom and 4.5 mg of common krait (Bungarus
caeruleus) venom and saw-scaled viper (Echis carina-
tus) venom.4–9 Research indicates that Russell’s vipers
inject an average of 63 mg of venom in a bite.31 Thus,
2 vials of AV as a starting dose would be expected to
neutralize less than 20% of the venom load after such a
bite! The initial dose should be more on the order of 10
vials. Even so-called ‘‘low-dose’’ strategies, in spite of
their methodological weaknesses, recommend 6 vials as
an initial starting dose.32

The use of AV in cases of purely local swelling is
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inappropriate in India. A great many bites from nonven-
omous or only mildly venomous species result in local
tissue swelling, and, given the common inability of vic-
tims to correctly identify offending species, giving AV
for local swelling results in a great many patients re-
ceiving AV unnecessarily.33 The requirement for swell-
ing to be severe, that is, involving at least half the bitten
limb or rapidly crossing a joint, before beginning AV in
India has been well established.10

Injecting AV around the site of the bite is recom-
mended by 4 manufacturers.4,6–8 The rationale is that
local administration of AV prevents necrotic damage.
However, there is no evidence that necrosis can be pre-
vented by this practice.34,35 In addition, local adminis-
tration of AV can raise intracompartmental pressure and
is painful, particularly in the digits, and should be avoid-
ed.10,35,36

Antivenom repeat dosing (timing)

Guidelines on repeat dosages of AV are also confusing
and misleading. The recommendations vary consider-
ably:

● Repeat after 1 or 2 hours if symptoms continue and
every 6 hours until symptoms completely disappear.5

● Repeat after 2 hours or earlier if symptoms persist and
every 6 hours until the symptoms completely disap-
pear.4,6

● Repeat after 2 hours or earlier if the symptoms persist,
then further dose ‘‘depending on the condition of the
patient.’’7

● Repeat hourly until progressive local swelling ceases
and systemic signs and symptoms ‘‘disappear.’’9

● Repeat after 1, 3, and/or 6 hours if clotting time is
greater than 10 minutes and then infuse 2 more vials
over 24 hours once coagulation is restored.8

In terms of their redosing recommendations, none of
the guidelines makes a distinction between the 2 major
forms of snake venom effects found in India, that is,
neurotoxic or haemotoxic, and this distinction is critical
to timing of repeat doses. It must be remembered that
the objective of additional AV is to neutralize any cir-
culating, unbound venom that was not neutralized by the
initial dose. In the case of haemotoxic bites, the most
effective approach is to repeat the dose of AV if coag-
ulation is not restored after 6 hours.37 The liver requires
6 hours to restore clotting factors,10 and additional AV
administration before this period has elapsed is poten-
tially unnecessary and cannot be recommended based on
any laboratory value that has not had sufficient time to
improve. In the case of neurotoxic envenoming, how-
ever, an additional dose should be administered after 1

to 2 hours if the patient has not improved or if the con-
dition has worsened. This period is appropriate because
evidence has suggested that true reversibility of neuro-
toxic envenoming, that is, detaching tissue-bound post-
synaptic venom neurotoxins, is only possible within the
first 1 to 2 hours.38 After that window of opportunity,
the role of AV is to neutralize unbound venom. In the
case of neurotoxic bites, therefore, only 2 doses of 10
vials need be administered within 2 to 3 hours, because
this regimen both provides sufficient neutralizing capac-
ity and facilitates any possible reversal of neurotoxicity.

Antivenom repeat dosing (indications)

Repeating AV administration on the basis of persistence
of symptoms or progressive local swelling is a cause of
considerable confusion. As stated, repeat dosing of AV
is intended to neutralize venom that is still circulating
and not neutralized by the starting dose. It is important
to differentiate signs, symptoms, and investigations into
those that show that the patient is currently envenomed
(ie, indicating the continued presence of circulating, un-
bound and un-neutralized venom) vs those reflecting that
the patient was envenomed but now has no circulating
unbound venom requiring neutralization. Further AV is
required in the former condition but not the latter. For
example, a patient with high levels of blood urea nitro-
gen and serum creatinine is exhibiting signs of acute
renal impairment. These findings are the result of prior
venom effects that resulted in nephrotoxicity and are not
indications, in themselves, that further AV is required.
Similarly, whereas progressive local swelling that rap-
idly crosses a joint or involves at least half the bitten
limb (in the absence of a tourniquet) is grounds for ini-
tially starting AV, such a finding on its own is unreliable
in repeat dosing of AV. The most likely etiology of
swelling after snakebite is the proteolytic enzymes, my-
otoxins, or hemorrhagic toxins causing local damage at
or around the bite site. These include hyaluronidases, or
‘‘spreading factors,’’ designed to break down tissue to
mediate venom dispersal. The release of fluids and
breakdown products of tissues is the result of venom
components that have bound to and affected their target
cells, subsequently initiating inflammatory pathways.
Progressive swelling merely reflects that such damage
has been done and should not be used as the sole indi-
cation of remaining unbound, neutralizable venom.

The only reliable and readily available indications that
a patient is currently envenomed are ongoing clinically
significant bleeding, laboratory evidence of incoagulable
blood (ie, the 20-minute whole blood clotting test per-
formed 6 hours after an appropriate loading dose of AV),
and worsening or persistent neurological signs if the
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maximum of 20 vials has not been given. These are the
key criteria for repeating doses of AV in India.

Lack of clarity as to which criteria signal the need for
repeat AV dosing causes very large and unnecessary
doses to be given.39 This is particularly the case in swell-
ing, which may persist or increase for days after circu-
lating venom has been neutralized. Similarly, neurotoxic
victims have been given massive doses of AV because
the requirement for ventilatory support was seen as a
circumstance that required reversal before AV is
stopped.

The advice to administer a further 2 vials of Indian
AV, once coagulation has been restored,8 is completely
unnecessary. Although the concept of recurrent enven-
omation is acknowledged,10 this usually occurs when an
AV with a short half-life (eg, Fab AV) is used. Indian
AVs contain F(ab)2 antibody fragments and have a half-
life of approximately 90 hours.10 Thus, recurrence is un-
common in India, and routine use of prophylactic AV is
not justified by the evidence, is a waste of resources,
and adds additional financial costs and risks of adverse
drug reactions.

Antivenom reactions

Indian AV has a well-documented record for frequently
causing adverse reactions that are either anaphylactoid
or pyrogenic.40,41 These reactions occur in 60 to 80% of
patients receiving AV.41 Current guidelines from the
product manufacturers are sorely lacking in terms of as-
sisting physicians in preparing for and managing these
acute reactions.

Five of 6 of the major Indian AV manufacturers rec-
ommend skin sensitivity testing as a means of predicting
adverse AV reactions.4,5,7–9 The usefulness of skin test-
ing has been in doubt for more than a quarter of a cen-
tury.42 Although it was hoped that such testing could
detect patients at risk for immunoglobulin E–mediated
sensitivity reactions to AV, the majority of these acute
reactions are nonimmunoglobulin E mediated (ie, ana-
phylactoid), and such testing is, therefore, of no bene-
fit.10,43 In addition, skin testing carries the risk of in-
ducing an acute reaction in and of itself,36 and delays
the initiation of AV administration for at least the 30
minutes that has been recommended as the time needed
to interpret the results. Skin testing should no longer be
recommended by AV manufacturers.

One manufacturer recommends keeping patients un-
der observation for anaphylactoid reactions for 30 min-
utes after administration of AV.4,8 This period is far too
short. The required observation period is at least 1 hour,
and the observation should be active and include check-
ing under clothing for hidden urticaria, because there is

evidence that many anaphylactoid reactions are
missed.44

Supportive measures

The most alarming of the supportive measures recom-
mended by 3 of the Indian AV manufacturers is the use
of strychnine for the treatment of hypotension.4,6,8 The
1911 edition of the Encyclopaedia Britannica had the
following entry relating to the treatment of shock:
‘‘treatment, which comprise external stimulation over
the heart by mustard poultices or turpentine stupes . . .
These different measures may be supplemented by the
administration of stimulants by the mouth, or, if the pa-
tient cannot swallow, by subcutaneous injection of bran-
dy, ether or a solution of strychnine.’’ The use of strych-
nine in the treatment of shock was recommended until
the mid 20th century, especially in military medical
guides.45 Its use came into question, however, in 1929.46

Interestingly, the 3 Indian AV manufacturers that rec-
ommend the use of strychnine are the government man-
ufacturers who have existed since around the mid 20th
century.

Current recommendations for the treatment of hypo-
tension in snakebite depend on the cause. The most com-
mon cause is hypovolaemia (due to venous pooling of
blood and third spacing of fluids). Primary management
in this case involves adequate fluid resuscitation with
crystalloids and, if needed and available, albumin. Once
the intravascular volume has been restored, vasopressor
agents may be added.10,35 Blood products may occa-
sionally be required in victims suffering from haemor-
rhagic shock but only after adequate AV has been given.
Hypotension may also occur in the face of an anaphy-
lactoid reaction to AV. In this situation, the reaction
should be managed with appropriate doses of epineph-
rine (adrenaline) and such secondary measures as anti-
histamines and steroids. The use of strychnine has no
place in modern snakebite treatment.

Also ill-advised is the use of aspirin in viper bites, as
recommended by one manufacturer.4 Aspirin’s inhibitory
effect on thromboxane A2 and prevention of platelet ag-
gregation may complicate venom-induced coagulopathy.
Pain killers, such as paracetamol, with or without nar-
cotics should be employed instead.

Conclusions

The current AV guidelines produced by Indian manu-
facturers are clearly inadequate and dangerous and seem
to be based on historical recommendations long since
superseded by medical research. It is incumbent on phar-
maceutical manufacturers to ensure that their products,
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including the accompanying instructional inserts, are as
safe and effective as possible. As India seeks to dra-
matically improve its approach to snakebite manage-
ment, it is essential that the AV manufacturers become
active participants in that effort. They can do this, not
just by producing better quality AVs and introducing
new antiserums, but by providing doctors with guide-
lines and instructions that reflect current benchmark
practices.

These recommendations should include:

● Accurate description of anticipated signs and symp-
toms.

● Sound advice on first-aid measures based on what cur-
rent evidence exists.

● Abandoning recommendations for skin tests.
● Uniform recommendations for ‘‘indications’’ for ini-

tiating AV.
● Precise starting dose recommendations.
● More specific guidelines for redosing schedules.
● Accurate description of precautions related to adverse

drug reactions, including recognition and manage-
ment.

At the Indian National Snakebite Protocol Consulta-
tion Meeting (August 2, 2007, Delhi) a recommendation
was made that all Indian AV manufacturers change their
product inserts to reflect the newly ratified National
Snakebite Protocol. This was supported by Haffkine
Bio-Pharmaceutical Corporation Ltd, and it is our hope
that all manufacturers will now follow suit.

References

1. Whitaker R, Captain A. Snakes of India: The Field Guide.
1st ed. Tamil Nadu: Draco Books; 2004.

2. Kochar DK, Tanwar PD, Norris RL, et al. Rediscovery of
severe saw scaled viper (Echis sochureki) envenoming in
the Thar Desert region of Rajasthan, India. Wilderness En-
viron Med. 2007;18(2):75–85.

3. Bawasker HS. Venoms and antivenoms: critical supply is-
sues. J Assoc Phys India. 2004;52:11–13.

4. Sii Polyvalent Anti-Snake Venom Serum—package insert.
Serum Institute of India Ltd, Pune, India.

5. Snake Venom Antiserum I.P.—package insert. VINS Bio-
products Ltd, Hyderabad, India.

6. Polyvalent Snake Venom Antiserum I.P.—package in-
sert—Bengal Chemicals and Pharmaceuticals Ltd, Kolka-
ta, India.

7. Snake Antivenin (Polyvalent) I.P.—package insert—Bio-
logical E. Ltd, Hyderabad, India.

8. Snake Antivenin I.P.—package insert—Haffkine Bio-Phar-
maceutical Corporation Ltd, Mumbai, India. Available at:
http://www.vaccinehaffkine.com/proantitoxin.htm. Accessed
June 5, 2007.

9. Snake Venom Antiserum I.P.—package insert—Bharat Se-
rums and Vaccines Ltd, Mumbai, India.

10. Warrell DA, ed. WHO/SEARO Guidelines for the clinical
management of snakebite in the Southeast Asian region.
SE Asian J Trop Med Pub Health. 1999;30(suppl 1):1–85.

11. Bharati K, Hati AK. Snakebite management in the tropics.
Sci Cult. 2000;66(9–10):302–304.

12. Hati AK, Mandal M, De Mk, Mukherjee H, Hati RN. Ep-
idemiology of snake bite in the District of Burdwan, West
Bengal. J Indian Med Assoc. 1992;90(6):145–147.

13. Hughes A. Observation of snakebite victims: is twelve
hours still necessary? Emerg Med. 2003;(15):511–517.

14. Auerbach PS, Norris RL. Disorders caused by reptile bites
and marine animal exposures. In: Kaspar DL, Fauci AS,
Longo DL, Braunwald E, Hauser SL, Jameson JL, eds.
Harrison’s Principles of Internal Medicine. 16th ed. Co-
lumbus, OH: McGraw-Hill; 1998:2593–2600.

15. CroFab Package insert. CroFab, London, 2000, Protherics,
Inc. Available at: http://www.savagelabs.com/images/
462531�R1200�CroFab�PI.pdf. Accessed July 23, 2005.

16. Wall AJ. Indian Snake Poisons: Their Nature and Effects.
Delhi, India: Asiatic Publishing; 2001.

17. Warrell DA. Clinical toxicology of snakebite in Asia. In:
Handbook of Clinical Toxicology of Animal Venoms and
Poisons. White J, Meier J, eds. Boca Raton, FL: CRC
Press; 1995.

18. Pugh RN, Theakston RD. Fatality following use of a tour-
niquet after viper bite envenoming. Ann Trop Med Par-
asitol. 1987; Feb 81(1):77–78.

19. Klenerman L, Chakrabarti R, Mackie I, Brozovic M, Stir-
ling Y. Changes in haemostatic system after application of
a tourniquet. The Lancet. 1977�y:970–972.

20. Watt G, Padre L, Tuazon ML, Theakston RD, Laughlin
LW. Tourniquet application after cobra bite: delay in the
onset of neurotoxicity and the dangers of sudden release.
Am J Trop Med Hyg. 1988 May;38(3):618–622.

21. Khin Ohn Lim, Aye-Aye-Myint, Tun-Pe, Theingie-New,
Min-Naing. Russell’s viper venom levels in serum of
snake bite victims in Burma. Trans. R Soc Trop Med Hyg.
1984;78:165–168.

22. Tun Pe, Tin-Nu-Swe, Myint-Lwin, Warrell DA, Than-Win.
The efficacy of tourniquets as a first aid measure for Rus-
sell’s viper bites in Burma. Trans R Soc Trop Med Hyg.
1987;81:403–405.

23. Amaral CF, Campolina D, Dias MB, Bueno CM, Rezende
NA. Tourniquet ineffectiveness to reduce the severity of
envenoming after Crotalus durissus snake bite in Belo Ho-
rizonte, Minas Gerais, Brazil. Toxicon. 1998;36(5):805–
808.

24. Bush SP. Snakebite suction devices don’t remove venom:
they just suck. Ann Emerg Med. 2004;43(2):181–186.

25. Alberts MB, Shalit M, Logalbo F. Suction for venomous
snakebite: a study of ‘‘mock venom in a human model.’’
Ann Emerg Med. 2004;43(2):181–186.

26. Eapen CK, Chandy N, Joseph JK. A study of 1000 cases
of snake envenomation. XI International Congress of



168 Simpson and Norris

Tropical Medicine and Malaria. September 16–22, 1984;
Calgary, Alberta, Canada.

27. Phillips RE, Theakston RD, Warrell DA. Paralysis, rhab-
domyolysis and haemolysis caused by bites of Russell’s
viper (Vipera russelli pulchella) in Sri Lanka: failure of
Indian (Haffkine) antivenom. Q J Med. 1988;68(257):691–
715.

28. White J, Warrell DA, Eddleston M, Currie BJ, Whyte IM,
Isbister GK. Clinical toxinology-where are we now? J
Toxicol Clin Toxicol. 2003;41(3):263–276.

29. Wyeth. Antivenin (Crotalidae) Polyvalent package insert.
Available at: http://www.wyeth.com/content/ShowLabeling.
asp?id�440. Accessed February 21, 2007.

30. Chauhan S, Faruqi S, Bhalla A, Sharma N, Varma S, Bali
J. Pre-hospital treatment of snake envenomation in patients
presented at a tertiary care hospital in northwestern India.
J Venom Anim. Toxins Incl Trop Dis. 2005;11(3):275–282.

31. Tun P, Khin Aung Cho. Amount of venom injected by
Russell’s Viper (Vipera russelli). Toxicon. 1986;24(7):
730–733.

32. Paul V, Prahlad KA, Earali J, Francis S, Lewis F. Trial of
heparin in viper bites. J Assoc Physicians India. 2003;51:
163–166.

33. Kulkarni RS. Study of 1140 cases of poisonous snakebite
envenomation in a rural hospital of South Konkan Coast
of Maharashtra over a period of eight years (1986 to
1993). In: Sharma BD, ed. Indian Poisonous Snakes: An
Ecological and Clinical Study. New Delhi, India: Anmol
Publications PVT Ltd; 2002.

34. Gutiérrez JM, Chaves F, Bolaños R, Cerdas L, Rojas E,
Arroyo O, Portilla E. Neutralización de los efectos locales
del veneno de Bothrops asper por un antiveneno poliva-
lente. Toxicon. 1981;19:493–500.

35. Gutierrez JM, Theakston RDG, Warrell DA. Confronting
the neglected global problem of snake bite envenoming:
the need for a global partnership. PLoS Med. 2006;3(6):
e150.

36. White J. Snakebite: an Australian perspective. J Wilder-
ness Med. 1991;(2):219–244.

37. Simpson ID. Management of snakebite: the national pro-
tocol. In: Banerjee S, ed. Update in Medicine 2006. Kol-
kata: Association of Physicians of India; 2006:88–94.

38. Watt G, Theakston RD, Hayes CG, et al. Positive response
to edrophonium in patients with neurotoxic envenoming
by cobras (Naja naja Philippinensis). N Engl J Med. 1986;
23:1444–1448.

39. Sharma N, Chauhan S, Faruqi S, Bhat P, Varma S. Snake
envenomation in a north Indian hospital. Emerg Med J.
2005;22:118–120.

40. Ariaratnan CA, Meyer WP, Perera M, et al. A new mono-
specific ovine FAB fragment antivenom for treatment of
envenoming by the Sri Lankan Russell’s viper (Daboia
russelii russelii): a preliminary dose-finding and pharma-
cokinetic study. Am J Trop Med Hyg. 1999;61(2):259–
265.

41. Ariaratnam CA, Sjostrom L, Raziek Z, et al. An open ran-
domised comparative trial of two antivenoms for the treat-
ment of envenoming by Sri Lankan Russell’s viper (Da-
boia russelii russelii). Trans R Soc Trop Med Hyg. 2001;
95:74–80.

42. World Health Organization. Progress in the Characteriza-
tion of Venoms and Standardization of Antivenoms. Ge-
neva, Switzerland: WHO Offset Publications No 58; 1981.

43. Malasit P, Warrell DA, Chanthavanich P, et al. Prediction,
prevention and mechanism of early (anaphylactic) antiven-
om reactions in victims of snake bites. BMJ. 1986;292:
17–20.

44. McLean-Tooke APC, Bethune CA, Fay AC, Spickett GP.
Adrenaline in the treatment of anaphylaxis: what is the
evidence? BMJ. 2003;327:1332–1335.

45. Lynch C, Ford JH, Weed FW. VIII. Field Operations: The
Medical Department of the United States Army in the
World War. Washington, DC: Government Printing Office;
1925:106–155.

46. Fairly NH. The present position of snake bite and the
snake bitten in Australia. Med J Aust. 1929;I:377–394.


	antivenom_india-biologicale-snakeantiveninip_2011-07-28
	wildernessAndEncMedicine_2007-18-163-168_simpson

