DGAFMS MEDICAL MEMORANDUM No. 154

SNAKE BITE

1 Snake bite is a preventable public health hazard of tro-
pical and sub-tropical countries. No reliable statistics are avai-
lable in India but it is roughly estimated that 35,000—50,000
people die in India overy year duc to snake bite.

2. Poisonous snakes belong to three broad families :—
(a) Elapidae—Cobras, Kraits, Mambas and Tiger snakes.
(b) Viperidae :(—
(i) Viperinae—Russels’ Viper, Saw-scaled Viper.
(ii) Crotalinae—Pit Viper.
(¢) Hydrophidae—Seca Snakes.

3. The king cobra is found in the forests or their vicinity
in the Himalayas, Bengal, Assam and South India. The Rus-
sell's viper is commonly found in the plains of Punjab,
Maharashtra, fields of Andhra Pradesh and Tamil Nadu and the
Brahmputra Valley. The pit viper is found in the hilly areas
of Western Ghats and the Sunderbans in Bengal. The banded
keait is commonly found in Assam and Bengal. Sand viper
is found in Rajasthan.

Recognition of Poisonous Snakes

4.  In general, the poisonous land snakes can be distingui-
shed from non-poisonous snakes by the following features —
(a) Note the scales on the belly—If they are wide so that
they extend right across the width of the belly, the snake
may be poisonous. If the scales arc not wide enough,
the snake is non-poisonous.
(b) Presence of fangs (usually two) indicates that the snake
is poisonous. In this context, it is to be remembered
that fangs are different from rows of small teeth.
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() To further identify, the head of the snake should be

inspected :—

(i) If the head is triangular and is covered by small
scales silmilar to that on the body, it is a viper.

(ii) If there is a pit between the eye and the nos-
tril, it is a pit viper.

(i) Tf the head has shields, it could be a cobra or a
krait; if the third upper lip shield is large and tou-
ches the eye and nose, it is a cobra.

=1 Inspection of the fang marks normally yields valuable
information. In bites due to poisonous snakes, usually one or
two distinct fang marks can be seen and the distance between
these two marks usually depend on the size of the snake and
gives a clue to the dose of venom. In bites by non-poisonous
snakes, a row of small puncture marks may be seen on the
skin.

Snake Venom

The physical & chemical qualities of snake Yenom vary grea-
tly not only from specics to species, but amongst different varie-
ties of the same species and even from time to time in the same
snake. Snake venom contains a mixture of powerful enzymes
and non-enzymatic proteins and polypeptidases.

6. The effect of different constituents of snake venom could
be scen singly or in variable combinations as follows :—
(@) Procoagulant Enzymes (Viperidae predominantly).
(b) Hemorrhagins.
(¢c) Cytolytic/Necrotic Toxins.
(d) Haemolytic Toxins.
(¢) Myolytic Enzymes.
(f) Pre-Synaptic Neurotoxins (Elapidae and some viperi-
dae).
(g) Post-Synaptic Neurotoxins (Elapidae).

© 2012 | Armed Forces Medical Services



3

foramaaat wt deen fratfe s a8 31w

7. (F) 98 &3 9 & @l @ quv gwily, 97 F L, HEA
FY eAHar, UF AT &1 Zi|l, AT HT HAT AT 1T FT AT T
frf 1t 8 | Reamued 509, AW ¥ 30%," Tu1 THew
argaX # 109, Fed F AHen § fauraaar a8 &idr &) grif,
FTL-ATL FT2H 4T 991 fopre &1 &9 & ars o 979 o997 fau e
THTE AET g9 Y | UF g7 9wle % wikl § 92 g7 818 Tidy #
Tae Afas faw sisy § Sfva v g F O anawdd § faw -
weaa gar gl wy war orfaw g d

(@) gax #eF & —

(1) g :—a=at & faurmar aneeae: qa<ar gl § w@itE
TR & Fom A wfv gfe § faw oAt dear sfes &
ST @ |

(ii) ®war (¥iv arer) ——ug, Agt aur W g7 X foet
H e o AveT I q9g § a97 Gy fevgs # FreAn
Fq GFEF gEar g |

(1ii) (&iw grT) *ER §1 a1 g, FHAC 7 g
9 |IE w K AT qA § 1 FreAT afas gwenw
R & | FUS F I T FEA ¥ =Wl q+A9 &A@l
g

(iv) mditfes sm —sey & a| a9 & faw 6 ae-
WY ag SErt & |

(V) @ia & @@ ——aiq gy ©13 au B e san
Ty S 9, 0 6T q@T (T2 AT qAsifaw §) faw
gfeaai &1 gmr (WO AT g & § @rel w7 T8 &) q4r
I e Eul b A T T -

qiw & wiEAT SEr gar g 7

8. ¥ T FE AT F(Hdl § TAH F(1@HF GANGF g@T8 |
framl o @i qredaTEl ¥ AU g oF sawiiE Sifew 2

© 2012 | Armed Forces Medical Services



3

Factors which determine the severity of envemomation

7. (a) This is variable and depends en species, size of snake,
bite efficiency, one fang or two fangs, numbers of strikes and
intention of snake. 50% of Russell viper bites, 30%, of cobra
bites and 109 saw scaled viper bites do not cause envenoma-
tion. However, snakes do not exhaust venom stores either
after multiple bites or after cating prey. Larger snakes do tend
to inject more venom than smaller snakes of same species but
small young vipers have venom rich in procoagulants and
haemmorhagins.

(b) Other factors are :—

(i) Age : Envenomation in children is wusually scrious
because there is greater concentration of venom per
unit of body weight.

(i), Bite : Bites on extremities or into adipose tissue
arc less dangerous than those on the trunk, face or di-
rectly into a blood vessel.

(iii) Mode of Bite : Direct strike of the fangs is more
dangerous than scratch, a glancing blow or one hitting
a bone. A bite through clothing affords good protec-
tion.

(iv) Physical Exertion : Running immediately after the
bite enhances systemic absorption of the toxin.

(v} Characteristics of the Smake : The amount of venom
injected depends on the extents of anger and fear of
the snake; the condition of the fangs (whether broken
or recently renewed); the condition of venom glands
(whether full or recently discharged) and the size of the
snake.

How do snake bites happen ?

8. Service personnel while camping are ai high risk. Snake-
bite is an occupational hazard of farmers and those who handle
snakes.
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How can snake bites be avoided ?

9, Snake bite is an occupational hazard that is very diffi-
cult to avoid completely. However, attention to the following
recommendations might reduce the number of accidents —

(i) Be especially vigilant about snake-bites after rains,
during flooding, at harvest time and at night.

(ii)) Try to wear proper shoes or boots and long trousers,
especially when walking in the dark or in under-
growth,

(iii) Use light (torch, fiashlight or lamp) when walking at
night.

(iv) Avoid snakes as far as possible, including snakes
performing for snake charmers. Never handle. threa-
ten or attack a snake and never intentionally trap
or corner a snake in an enclosed space.

(v) Avoid slecping on the ground.

(vi) Keep young children aw.y from areas known to be
snake-infested.

(vii) Avoid or take great care handling snakes that appear
to be dead.

(viii) Avoid having rubble, termite mounds or domestic
animals close to human dwellings, as all of these attract

snakes.

(ix) Check shoes, coat pockets prior to use in endemic
arcas.

(x) Observe standard anti-snake precautions while camp-
ing.

(xi) To prevent sea snake bites, fishermen, sailors and
bathers should avoid touching sea spakes caught in
nets and on lines.

Symptoms and signs of Smnake Bite

10. (a) When venom has not been imjected : Some people
who are bitten by snakes or suspect or imagine that they have
been bitten, may develop quite striking symptoms and signs,
even when no venom has been injected. This results from un-
derstandable fear of the consequences of a real venomous bite,
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Anxiety may lead to hyperventilation, paraesthesiae, and even

tetany.

Vasovagal reactions, Panic reactions, agitation and a

wide range of misleading symptoms, after the bite or suspec-
ted bite, may be seen.

10. (b) When vemom has been injected :

()

(i)

Early symptoms znd signs : Following the immediate
pain of the bite, there may be increasing local pain
(burning, bursting, throbbing) at the site of the bite,
local swelling that gradually cxtends proximally up
the bitten limb and tender, painful enlargement of the
regional lymph nodes draining the site of the bite.
However, bites by kraits, sea snakes may be virtually
painless and may cause negligible local swelling. Some-
one who is sleeping may not even wake up when bit-
ten by a krait and there may be no detectable fang
marks or signs of local envenomation.

Clinical pattern of emvenomation by snakes : If the
biting species is unknown, recognition of the emerging
pattern of symptoms, signs and results of laboratory
tests (“the clinical syndrome”), may suggest which
species was rtesponsible.

(iii) Local symptoms and signs in the bitten part :—

pain

bleeding

fang marks

bruising

lymphangitis

lymph node enlargement

inflammation (swelling, redness, heat)
blistering

local infection, abscess formation

- necrosis
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(iv) Generalised (systemic) symptoms and signs —

General : Nausea, vomiting, malaise, abdominal
pain, weakness, drowsiness, prostration.
Cardiovascular (Viperidae) : Dizziness, faintness, col-
lapse, shock, hypotension, cardiac arrhythmias, pul-
monary oedema, cardiac arrest.

Bleeding and clotfing disorders (Viperidae) : Bleeding
from recent wounds (including fang marks, venepunc-
tures etc.) and from old partly healed wound. Spon-
tancous systemic bleeding—{rom gums, epistaxis, bleed-
ing into the tears, haemoptysis, haematemesis, rec-
tal bleeding or mciaena, haematuria, vaginal bleeding,
bleeding into the skin (petechiae, purpure, ecchymoe-
ses) and mucosae (e.g. conjunctivae, intracranial hae-
morrhage meningisim from subarachnoid haemorrh-
age, lateralising signs and/or coma from cerebral
haemorrhage)-

Neurological (Elapidae, Russells’s viper) : Drowsiness,
paragsthesiae, abnormalities of taste and smell, “heavy”
evelids, ptosis, external ophthalmoplegia, paralysis of
facial muscles, difficulty in opening mouth and sho-
wing tongue and weakness of other muscles innerva-
ted by the cranial nerves, aphonia, difficulty in swal-
lowing sccretions, respiratory and generalised flaccid
paralysis.

Skeletal muscle breakdown (sea snakes, Russell’s viper) :
Generalised pain, stiffness and tenderness of muscles,
trismus, myoglobinuria hyperkalacmia, cardiac arrest,
acute renal failure.

Renal (Viperidae, sea snakes) : Loin (lower back) pain,
haematuria, haemoglobinuria, myoglobinuria, oliguria/
anuria, symptoms and signs of uraemia (acidotic
breathing, hiccups, nausea, pleuritic chest pain etc.).
Endocrine (acute pituitary/adrenal insufficiency) : (Rus-
sell’s vipet)

Acute phase : shock, hypoglycaemia.
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Chronic phase (months to year after the bite) : weak-
ness, 10ss of secondary sexual hair, amenorrhoea,
testicular atrophy, hypoth:.rroidism and hypopituitar'lsm.
(v) Long term complications (sequelae) of snake bite :
At the site of the bite, Joss of tissue may result from
sloughing oOrf surgical debridement of necrotic areas
or amputation . chronic ulceration, infection, osteo-
myelitis or arthritis may persist causing severe phy-
sical disability. Chronic renal failure occurs after bi-
lateral cortical necrosis (Russell’s viper bites) and chro-
nic panhypopituitarism or diabetes insipidus after Rus-
cell’s viper bites in Myanmar and South India. Chro-
nic neurological deficit may be seen in patients who
survive intracranial haemorrhages (Viperidae).

11, Management of snake Dbite
Management of snake bite should consist of —
(a) First aid treatment
(b) Rapid Transportation 10 hospitalfme:dica] facility
(c) Treatment in the medical facility/hospital
(i) Rapid clinical assessment and resuscitation
(if) Clinical evaluation and species diagnosis
(iii) Investigations}laboratory tests
(iv) Anti-venom treatment
() Observation and Decision about the need for
further anti-venom
{vi) Supporti\re!ancillary {reatment
(vii) Treatment of the local part
(viii) Treatment of complications.

11. (a) First aid treatment

First aid treatment is carried out immediately after the bite
with an aim to retard systemic absorption of venom. To
preserve life and prevent complications before the patient can
reccive medical care. :
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pO NOT \
(a) make local imcisions.

(b) suck the venom out of the wound.

(c) tie tight bands (tourniquets) around the limb. |

(@) apply chemicals, herbs or ice packs locally. \
A

e —————

Recommended first aid methods

Reassure the victim who may be very anxious.

Immobilise the bitten {imb with a splint or sling (any move-
ment or muscular contraction  increases absorption
of venom into the blood stream and lymphatics)

Consider prcssure-imnmbilisation for some elapid bites.

Avoid any interference with the bite wound as this may
introduce infection, increase absorption of the venom and
increase local bleeding.

Gently wipe the wound with a sterile cotton gauze once.

As far as the gnake is concerned—do not attempt to  kill
it as this may be dangerous. However, if the snake has already
been killed, it should be taken to the dispensary or hospital
with the patient in ©ase it can be identified. However, do
not handle the snake with your bare hands as one may get in-
jured with the fangs.

11. (b) Pressurc immobilisation is recommended for bites
by neurotoxic elapid snakes, including sea snakes, but should
not be used for viper bites because of the danger of increasing
the local effects of the necrotic venom.

12.  Transport to medical ~facility

Patients must be transported to @ ‘place where they can
receive medical care (Ml Room or hospital) as quickly, but
_ as safely and comfortably as possible.
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Treatment at the medical facility
13. (a) Rapid clinical assessment and resuscitation

’ The level of consciousness, temperature, pulse, BP, res-
piration must be asscssed immediately; IV access obtained
carefully and oxygen starled, if required. The following are
examples of clinical situations, which take precedence and man-
date urgent resuscitation

(a) Profound hypotension and shock
(b) Respiratory [failure
(c) Cardiac arrest

13. (b) Detailed clinical assessment and species diagnosis
(i) History of the circumstances of the bite and the
progression of local and systemic symploms and signs
is very important. If the snake is available, the iden-
tification of its species will help in treatment.

Clues that a patient has severe envenomation
Rapid extension of local swelling.
Early spontaneous systemic bleeding.
Passage ol dark brown urine.

Early systemic symptems : collapse (hypotension, shock),
nausea, vomiting, diarrhoea, severe headache, “hea-
viness” of the ecyelids, inappropriate (pathological)
drowsingss or ecarly ptosis;‘ophthalmoplcgia.

Early tender enlargement of local lymph nodes.

Patients who become defibrinogenated or thrombocyto-
penic may be begin to bleed from old, pariia]ly-hcalcd wounds
as well as bleeding persistently from venepuncture sites and
fang marks. The patient should be asked how much urine has
passed since the bite and whether it was of normal colour.
An important early symptom of sca snake envenomation that
may develop as early as 30 minuies after the bite is generalised
pain, tenderness and stiffness of muscles and grismus.

(ii) Physical examipation @ This should start with careful
assessment of the site of the bite and signs of local en-
. venomation.
3—26 DGAFMS/ND/02

© 2012 | Armed Forces Medical Services



10

(iii) =1 7Q qur &7 9090 ¢ gAT F Fwr, SN oFTHI:
TEOEAT T AIEALar 1 A o gt 8, e A
ST AT | W R aew  a@fewr ddi #1 sEeder #
ST =R qo7 =@l g5 uamies foeg qun favharsies
aret &1 Hie fwar s | | A 3 over faee H
BRI, AT H TG FAT AT e, g3aar, g qar
wET (TS WIW) AT qwg AT & qFAT § |

(iv) @t aieser @ s Jag qor o #1 geaa g (815
qrEtatrar auiy are smad qad feEe 1 oaar s
¥ faT 93 @i Few) | fefmn, o, wiEee W@
AIET T ar A F T =T U e KR & aer
wwacaTsien # frdifan, sfméston o1 odem w3 o
qor & felwy &7 WA A9 gu AgEl &7 O S w8
Fifs 99 @ =@ e & osaor g fers 99
ET & | 42 @1 gedTa ieergeeersae 471 feifi-
L Eaard # S q3T FTEsar e | ame (e
FHL FT 7% ) O o Fiaerar, §i 98 ga6 s@fen (R
YT & FTeEA qX) FT g¥d Fearg | qrives ga«fer-
aw faeg, sTdfeFe Afrewm, feaws At et Y gd-
qar (vaea gadt a7 af=y smwear & aafeaf
#)

(v) moerfrms faewsar @ Wi Sefes o
B U F fag W F I AT AT F@T F fag
FEAT AMGY T 1= w<elr A0y & 77 3y v
ag fogsar &) sfier amer sodeEiefoar @ ST &g
i@l &1 afa & e s =iEY | gEEl F A
S s &t s et wrfee | R & et 97 @
& fag qar siw awge fremw & fag wgar =ifze, 4
Qe § qy fgewe (9t ®iw #7 faerEar) at agar
&viEE wiwifEt & wifes 1§ gra sars | -
aw el (SE) A wiedfi, oftw, W@y dw @R anfa)

© 2012 | Armed Forces Medical Services



10

(iii) Examination of the bitten part : The extent of swelling,

(in)

()

which is usually also the extent of tenderness to pal-
pation, should be recorded. Lymph nodes draining
the limb should be palpated and overlying ecchymoses
and lymphangitic lines noted. Early signs of necrosis
may include blistering, demarcated darkening or pale-
ness of the skin, loss of sensation and a smell of
putrefaction (rotting flesh). '

General examination : Measure the blood pressure
(sitting up and lying to detect a postural drop indicative
of hypovolaemia) and heart rate. Examine the skin and
mucous membrance for evidence of petechiae, pur-
pura, ecchymoses and, in the conjunctivae, chemosis,
epistaxis. Thoroughly examine the gingival sulci, using a
torch and tongue depressor, as these may show the
earliest evidence of spontaneous systemic bleeding,
Abdominal tenderness may suggest gastrointestinal
or retroperitoneal bleeding. Loin (low back) pain and
tenderness suggests acute renal ischaemia (Russell’s
viper bites). Intracranial haemorrhage suggests acute
renal ischaemia (Russell’s viper bites). Intracranial
haemorrhage is suggested by lateralising neurologi-
cal signs, asymmetrical pupils, convulsions or impai-
red conscicusness (in the absence of respiratory or
circulatory failure).

Neurotoxic envenomation : To exclude early neuro-
toxic envenomation, ask the patient to look up
and observe whether the upper lids retract fully. Test
eye movements for evidence of early external opthal-
moplegia. Check the size and reaction of the pupils.
Ask the patient to open the mouth wide and protrude
the tongue; early restriction in mouth opening may
indicate trismus (sea snake envenomation) or more
often paralysis of ptervgoid muscles. Check other mus-
cles innervated by the cranial nerves (facial muscles,
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tongue, gag reflux etc.). The muscles flexing the neck

may be paralysed, giving the “broken neck sign”.

(vi) Bulbar and respiratory paralysis : Can the patient
swallow or are secretions accumulating in the
pharynx, are early sign of bulbar paralysis.

Look for :—
(a) Held breath count.

(b) Depth and frequency of respiration.
(c) Paradoxic respiration.

(d) Objective measurement of ventilatory capacity by using
a peak flow meter, spirometer or by recording maxi-
mum expiratory pressure by blowing into a sphygmo-
manometer.

Remember that, provided their lungs are adequately ven-
tilated, patients with profound generalised flaccid paralysis
from neurotoxic envenomation are fully conscious. Because
their eyes are closed and they do not move or speak, they are
commonly assumed to be unconscious. They may still be able
to flex a finger or toe and so simple communication is possi-
ble.

; :

| Do not assume that patients have irreversible brain damage be-

cause they are areflexic, unresponsive to painful stimuli, or have
fixed dilated pupils

(vii) Generalised rhabdemyolysis : In victims of envenoma-
tion by sea snakes and Russell’s viper in South India
and Sri Lanka, muscles, especially of the neck, trunk
and proximal part of the limbs. may become tender
and pairful on active or passive movement and later
may become paralysed. In sea snake bite there is
pscudotrismus that can be overcome by sustained
pressure on the lower jaw. Mpyoglobinuria may be
evident 3 hours after the bite.
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(viii) Examination of pregnant women : There will
be concern about foetal distress (revealed by foetal
bradycardia), vaginal bleeding and threatened abor-
tion. Monitoring of uterine contractions and foetal
heart rate is useful. Lactating women who have been
bitten by snakes should be encouraged to continue
breast feeding.

13. (c) Specics diagnosis : If the dead snake has been brou-
ght, it can be identified. Otherwise, the species responsible can
be inferred indirectly from the patient’s description of the snake
and the clinical syndrome of symptoms and signs. This will
be important when operating under various international peace
keeping missions where monospecific anti-venoms are availk
able.

14. Investigations/laboratory tests

14. (a) 20 minute whole blood clotting test (20 WBCT) : This
is very useful and informative bedside test requires very little
skill and only one piece of apparatus—a new, clean, dry, glass
vessel (tube or bottle ).

20 minute whole blood clotting test (20 WBCT)

@ Place a few ml. of freshly sampled venous blood in a small
glass vessel,

@ Leave undisturbed for 20 minutes at ambient temperature.
@ Tip the vessel once.

@ If the blood is still liquid (unclotted) and runs out, the pa-
tient has hypofibrinogenaemia as a result of venom indu-
ced consumption coagulopathy.

@ Incoagulable blood is diagnostic of a viper bite and rules
out an ¢lapid bite.

@ If there is any doubt, repeat the test in duplicate, including
a “control” (blood from a healthy person).

—
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14, (b) Other tests
(1 Haemoglobin concentrationﬂmematocrit . A transient
increase indicates haemoconccntration resulting from
a generalised increase in capillary parmeability (e.g
in Russell’s viper bite). More often, there is a decrease,
reflecting blood loss or, in the case of Indian and Sri
Lankan Russell’s viper bite, intravasular hasmolysis.

(i) Platelet count : This may be decreased 1n victims of
viper bites.

(i) White blood cell count = An early neutrophil leuco-
cytosis is commonly seen.

(iv) Blood flm : Fragmented red cell (“helmet cell”,
schistocytes) arc seen when there is micr(mngiopathic
haemolysis.

() Plasnia/serum = May be pinkish or prownish if there
iy gross haemoglobinaemia ar myoglobinacmia.

(vi} Biochemical abnormalities : Aminotransferases and

muscle  enzymes (creatine Kinase, aldolase etc.) will

be elevated if there is severe local damage oT, parti-
cularly, if there is gc,neralised muscle damage (Sri Lankan
and South Indian Russell’s viper bites, sea snake bites).
Mild bepatic dysfunction is reflected in slight increa-
ces in other serum enZynes. Bilirubin is elevated fol-
lowing massive extravasation of blood—Rise in serum
Cretinine. Bicarbonate will be low in metabolic aci-
dosis  (e.g» cenal failure).

(vii) Arterial blood gases and pH may show eyidence of
respiratory failure (neurotoxic envenomation) and
acidaemia (vespiratory OF metabolic acidosis).

(e s e —— e

e

Warning : Arterial puncture is contraindicated in patients
with Haemostatic abnormalities (Viperidae)
B e

IR

e i s
4—26 DGAFMS/ND;02
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(viii) Desaturation : Arterial oxygen desaturation can be
assessed non-invasively in patients with respiratory
failure or shock using a pulse oximeter.

(ix) Urine examination : Microscopy will confirm whe-
ther there are erythrocytes in the urine. Red cell casts
indicate glomerular bleeding. Massive proteinuria is
an early sign of the generalised increased in capillary
permeability in Russell’s viper envenomation. The
urine should be tested by dipsticks for blood/haemo-
globin/myoglobin. Standard dipsticks do not distin-
guish blood, haemoglobin and myoglobin, Haemo-
globin and myoglobin can be scparated by immuno-
assays but there is no casy or reliable test.

Anti-venom treatment

15. (a) Anti-venom is the only specific antidote to snake
venom. Anti-venom is immunoglobulin (usually the enzyme re-
fined Fab?2 fragment of 1gG) purified from the serum or plasma
of horse or sheep that has been immunised with the venoms
of one or more species of snake. “Specific” anti-venom, im-
plies that the anti-venom has been raised against the venom
of the snake that has bitten the patient and that it can there-
fore be expected to contain specific antibedy that will neutra-
lise that particular venom. Monovalent or monospecific antivenom
neutralises the venom of only one species of snake. Polyvalent
anti-venom neutralises the venoms of several different species
of snakes. For example, Haffkine, Kasuali, Serum Institute
of India and Bengal “polyvalent anti-spake venom serum”
is raised in horses using the venoms of the four most impor-
tant venomous snakes in India (Indian cobra, Naza naza; In-
dian krait , Bungarus caeruleus; Russell’s viper, Daboia russelii;
saw-scaled viper, Echis camatus). 1 ml. of polyvalent ASV
in India neutralizes 0.6 mg. of Cobra and Russell Viper venom
and 0.45 mg. of Krait and saw scaled Viper venom. Antibodies
raised against the venom of one species may have cross-neu-
tralising activity against other vemoms, usually from closely
related species. This is known as paraspecific activity. For exam-
ple, the manufacturers of Haffkine polyvalent anti-snake venom
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serum claim that this anti-venom also neutralises venoms of
two Trimeresurus species (Pit vipers). Details of Indian maru-
facturers of ASV are attached as Appencix.

15. (b) Indications for anti-venom (reatment : Anti-venom
lreatment carries a risk of severe adverse react ions and in
most countries it is costly and may be in limited supply. It
should therefore be used only in paticnts in whom the
benefits of anti-venom treatment are considered to exceed
the risks.

Indication for anti-venom : Anti-venom treatment is recommen-
ded if and when a patient with proven or suspected snakebite
develops one or more of the following signs :

Systemic envenomation
Haemostatic abnormalities : spontaneous systemic  blee-
ding (clinical), coagulopathy (20 WBCT or other laboratory)
or thrombocytopenia (<100 10 litre) (laboratory)

*Neurotoxic signs : (clinical)
*Cardiovascular abnormalities (clinieal), abnormal ECG.

*Acute renal failure - oliguria/anuria (clinical), rising blood
creatinine/urea (laboratory).

(Haemog!(Jbi'rz,fm_)rr;giobin-m‘fa) . Dark brown urine (clinical)
urine dipsticks, other evidence of intravascnlar haemolysis
or generalised rhabdomyclysis (muscle aches and pains,
hyperkalaemia) (elinical, labo ratory).

Supporting laboratory evidence of sysiemic  envercma-
tion.

Local envenomation
*Local swelling involving more than half of the bitten limb
(in the absence of a tourniquet).
*Swelling after bites on the digits (toes and especially fin-
gers).
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*Rapid extension of swelling (for example, beyond the wrist
or ankle within a few hours of bites on the hand or feet).

*Development of an enlarged tender lymph node draining
the bitten limb.

15. (c) Prediction of anti-venom reaction : Skin and con-
junctival ““hypersensitivity” tests may reveal hypersensitivity
to horse or sheep proteins but do not predict the large majo-
rity of early (anaphylactic) or late (serum sickness type) anti-
venom reactions. Since they may delay treatment and can in
themselves be sensitising, these tests should not be used.

15. (d) Contraindications to anti-venom : There is no abso-
lute contraindication to anti-venom treatment, but patients
who have reacted to serum in the past (for example, after treat~
ment with equine anti-tetanus serum) and those with a strong
history of atopic diseases (especially severe asthma) should
be given anti-venom only if they have signs of systemic enveno-
mation.

15. (e) Prevention of anti-venom reactions : Recent studies
have indicated that, while intramuscular Promethazine is in-
effective, subcutaneous epinephring (adrenaline) (0.19; so-
lution, adult dose 0.25 mg. given immediately before the start
of anti-venom treatment) reduces the incidence of early anti-
venom reactions. In asthmatic patients, prophylactic use of
inhaled bronchodilators such as Salbutamol may prevent bron-
chospasm.

15. (f) Selection of anti-yenom : If the biting species is known,
the ideal treatment is with monospecific/monovalent anti-venom,
as this involves administration of a lower dose of anti-venom
protein than with polyspecific/polyvalent anti-venom. How-
ever at present only polyspecific/polyvalent anti-venoms are
available in India. This is useful because of the difficulty in
identifying species responsible for bites.

16. (a) Administration of anti-venom : Polyvalent anti-snake
venom is available as a lyophilised powder. It is reconstituted
by shaking the contents with 10 ml. of sterile water taking due
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care not to create any froth. The resultant fluid should be clear
with no suspended particles. Two methods of administration
are recommended —

{1

(i)

Intravenous infusion : Reconstituted freeze-dried or neat
liquid anti-venom is diluted in approximatcly 5—10
ml. of isotonic fluid per kg. body weight (i.e. 250=500
ml. of isotonic saline or 5% dextrose in the case of an
adult patient) and is infused at a constant rate over
a pericd of about one hour. This method has the ad-
vantage that intravenous access is available for the
emergency treatment of reaction.

kniravenous “push’  injection : Reconstituted freeze-
dried anti-venom or neat liquid anti-venom is given
by slow intravenous injection (not more than 2
ml./minute), This method has the advantage that the
doctor/nurse/dispenser giving the anti-venom must re-
main with the patient during the time when some early
reactions may develop. It is also economical, saving
the use of intravenous fluid, giving sets, cannulae etc.
Paticnts must be closely observed for at least one hour
after starting intravenous anti-venom administration, so
that early anaphylactic anti-venom reactions can be de-
tected and treated early with epinephrine (adrenaline).

16. (b) Dese of anti-venom : Snakes inject the same dose
of venom into children and adults. Children must therefore
be given exactly the same dose of anti-venom as adults. The
initial dose of ASV for Viper bites depends on clinical mani-
festations of envenomation :—

(a)

Progressive local swelling—50 ml.

(b) Mild systemic envenomation or mild coagulagram

abnormalities—] 00 ml.

5—26 DGAFMS,;ND/02
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(c) Severe poisoning, rapidly progressive or overt haemo-
lysis or coagulopathy—150—200 ml.

16. (c) Higher doses are indicated in elapid bites since the
elapid venom is less antigenic and its absorption is faster. An
initial dose of 100—200 ml. is indicated depending on the seve-
rity of manifestations. The dose should be repeated atter 6
hours if clotting parameters are deranged. If there are signs
of severe neurotoxicity the dose may be repeated more frequen-
tly (even as early as 30 minutes) till a satisfactory response is
obtained.

16. (d) How long te treat with ASV : In viper bites ASV
should be repeated till the coagulation profile returns to nor-
mal and progression of local swelling ceases. In elapid bites
this is continued till there is no progression of weakness. The
following parameters may be considered :—

() General—The patient feels better. Nausea, headache
and generalised aches and pains may disappear very
quickly. This may be partly attributable to a placebo
effect.

(ii) Spontaneous systemic bleeding (e.g. from the gums)
usually stops within 15—30 minutes.

(iii} Blood coagulability (as measured 20WBCT) is usually
restored in 3—9 hours. Bleeding from new and partly
healed wounds usually stops much sooner than this.

(iv) In shocked patients, blood pressure may increase
within the first 30—60 minutes and arrhythmias such
as sinus bradycardia may resolve.

(v) Neurotoxic envenomation of the post-synaptic type
(cobra bites) may begin to improve as ecarly as 30
minutes after anti-venom, but usually takes several
hours. Envenomation with pre-synaptic toxins (kraits
and sea snakes) is unlikely to respond in this way.
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(vi) Active hacmolysis and rhabdomyolysis may cease within
a fow hours the urine returns to its normal cclour.

(vii) Intramuscular ASV may be used when 1V access is
not available. It should be given at multiple sites in
divided amounts. Generally it should be avoided be-
cause bio-availability is poor and it is painful, requires
large volumes and may result in hematoma formation.

Local administration of anti-snake venom serum has no role
and is not recommended.

16. (€) Even after all signs and symptoms of envenomation
have abated the patient should be kept under observation for
recurrence of signs of systemic envenomation for a minimum
period of 48 hours. They should be re-treated in the same way
if apy evidence of envenomation is observed.

17. (a) Anti-venom reactions : A proportion of patients,
usually more than 209 develop a reaction either early (within
a few hours) or late (5 days or more) after being given anti-
venon.

Farly anaphylactic reactions : usually within 10-180 mi-
nutes of starting anti-venom, the patient begins to itch (often
over the scalp) and develops urticaria, dry cough, fever,
nausea, vomiting, abdominal colic, diarrhoea and tachy-
cardia. A minority of these patients may develop severe
life-threatening anaphylaxis : hypotension, bronchospasm
and angic-oedema. Fatal rcactions have probably been
under-reported as death after snake bite is usually attri-
buted to the venom, In most cascs, these reactions are not
truly “allergic”. They are not 1gE-mediated type 1 hy-
persensitivity reactions to horse or sheep proteins as there
is no evidence of specific 1gE, either by skin testing or ra-
dioallergosorbent tests (RAST). Complement activation by
G aggregates or residual Fc fragments or direct stimula-
tion of mast cells or basophils by anti-venom protein are
more likely mechanisms for these reactions.
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In pyrogenic reactions :the patient must also be cooled
physically and with antipyretics (for example, paracetamol
by mouth or supposiiory). Intravenous fluids should be
given to correct hypovolaemiy.

8. Supgortive treatmeni :—
Tetanus prophylaxis,
Antibiotics,
Dialysis for renal iailure.
Surgical debridement of dead tissue/ampuiation,
Fasciotomy for intracompartment syndromes,

Patients with respiratory paralysis should be given IV neo-
stigimine 0,5 mg. slow IV with [V atropine 0.6 mg, 1/2 hrly
for 5 doses and repeated thereafter at increasing intervals
if' required,

Endotracheal intubation and artificial ventilation may be
needed.

[8. (a) Treatment of DiC : In a situation of viper bite the
manifestations of primary tibrinolysis and DIC are  reversible
by administration of ASY. However, if a person has severe
bleeding  manifestations despite A8V administration, fresh
frozen plasma, cryoprecipitate and platelet concentrates can
be given. I these blood constiluents are not available fresh
blood can be transfused. Heparin does not have any role in
the treatment of DIC in the setting of snake bite because af]
coagulation abnormalities are reversible after ASV adminis.
tration,

18. (b) Dangers of veoepunciure in patients with heaemostatic
abnormalities : In patients with incoagulable blood, any ip-
jection (subcutaneouys, intramuscular) and particularly vene-
punciure, carries a risk of persistent bleeding and haematoma
formation. Arterial punciure is contraindicated in sych patients.
Repeated venepuncture can be avoided by using an indwel.
ling cannula and three-way tap system. When blood coagy-
lability has been restored, the dead space should be filled with
6—26 DGAFMS/ND/02
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heparinised saline, but beware! If this is not flushed out be-
fore blood sampling, misleading results will be obtained in clot-
ting tests, including the 20 WBCT. In patients with coagulo-
pathy, sites of venous access and placement of intravenous
cannulac or cathers should be chosen where haemostasis by
external pressure is most likely to be effective, (eg the antecu-
bital fossa). If possible, avoid jugular, subclavian and femoral
vein and femoral vein puncture. A pressure pad must be ap-
plied at the site of any venepuncture.

19.  Conservative treatment when no anti-venom is available :
This will be the situation in many parts of the regions, where
supplies of anti-venom run out or where the bite is known to
have been inflicted by a species against whose venom there is
no available specific anti-venom : for example for bites by the
Malayan krait (Bungarus candidus), coral snakes (genera Cal-
liophis and Maticora), seca snakes, the mangrove/shore pit
viper (T purpureomaculatus) and the mountain pit viper
(Ovophis  monticola).

The following conservative messures are suggested

Neurotoxic envenomation with respiratory paralysis : assis-
ted ventilation. This has proved effective, and has been fol-
lowed by complete recovery, even after being maintained
for perieds of more than one month. Manual ventilation
(anaesthetic bag) by relays of doctors, medical students,
relatives and nurses has been effective where no mechanical
ventilator was available. Anticholinesterases should always
be tried.

Haemostatic abnormalities : strict bed rest to avoid even
minor trauma; transfusion of clotting factors and platelets;
ideally, fresh frozen plasma and cryoprecipitate with plate-
let concentrates or, if these are not available, fresh whole
blood. Intramuscular injections should be avoided.

Shock, myocardial damage : hypovolaemia should be cor-
rected with colloidfcrystalloids, controlled by observation
of the central venous pressure. Ancillary pressor drus
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(dopamine or epinephrine-adrenaline) may also be needed.
Patients with hypotension associated with bradycardia should
be treated with atropine.

Renal failure : conservative treatment or dialysis.

Dark brown urine (myoglobinuria or haemoglobinuria) :
correct hypovolaemia and acidosis and consider an infu-
sion  of mannitol,

Severe local envememation : local necrosis, intracompart-
mental syndromes and even throumbosis of major vessels
is more likely in patients who cannot be treated with anti-
venom. Surgical intervention may be needed but therisks of
surgery in a patient with consumption coagulopathy, throm-
bacytopenia and enhanced fibrinclysis must be balanced
against the life-threatening complications of local enveno-
mation. Prophylactic broad spectrum antimicrobial treat-
ment is justified,

Recent Advances :

(a) purification of 1gG by immunosorbent affinity chro-
matography have yielded purified polyvalent anti-
bodies with high affinity for crotalid venom. This be-
longs to a subglass of enquine 1gG called 1gG (T).

(b) F(ab) fragments of 1gG wusing papain digestion are
also being studied. These retain the aflinity for the venom
of the large 1gG molecules. They also enhance the renal
clearance of the venom melecules and are less immu-
nogenic than the whele antibody.

(c) Antisnake vaccines are also under trial at the Tro-
pical School of Medicine, Kolkata. These newer treat-
ment modalities are still in the experimental stages
and neced to be developed further before wuse in
clinical practice.

(a) Neurotoxic envenomation : Anti-venom treatment alone

cannot be relied upon to save the life of a patient with bulbar
and respiratory paralysis, Death may result from aspiration,
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airway obstruction or respiratory failure. A clear airway must
be maintained. Once there is loss of gag reflex and pooling of
secretions in the pharynx, failure of the cough reflex or res-
piratory distress, a cuffed endotracheal lube should be inser-
ted. If this is impossible for any reason, a tracheostomy should
be performed and a snugly-fitting or cuffed tracheostomy tube
inserted. Anticholinesterase drugs have a variable, but poten-
tially very useful effects in patients with neurotoxic enveno-
mation, especially those bitten by cobras.

21. (b) Trial of anticholinesterase

Anticholinesterase ‘eg “Tensilon’’/edrophonium)
test

*Baseline observations

*(Give atropine intravenously
*Give anticholinesterase drug
*Observe effect

*[f positive, institute regular atropine and (long acting) an-
ticholinesterase.

Idealiy, a shori acting anticholinesterase, such as edropho-
nium (“Tensilon™), be used. Baseling observations or measure-
ments are made against which to assess the effectiveness of the
anticholinesterase. Atropine sulphate (adults 0.6 mg., children
50 mg./kg. body weight) or glycopyrronium  bromide
(adults 200 mg. children 4 mg./kg., body weight) is given by in-
travenous injection (to prevent the undesirable muscarinic
effects of acetylcholine such as increased secieation, sweating,
bradycardia and colic) followed immediately by edrophonium
chloride (adults 10 mg., children 0.25 mg./kg. body weight)
given intravenously over 3 or 4 minutes. The patient is
observed over the next 10—20 minutes for signs of improved
neuromascular transmission. Ptosis may, disappear and ventila-
tory capacity (peak flow, FEV or maximum expiratory pressure)
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may improve. If edrophonium chloride is not available,
any other anticholinesterases (neostigmin—“}’rosLigmine”, dis-
tigmine, pyridostigmine, ambenomium) can be used for this
assessment but a longer period of observation will be needed
up to | hour. Patients who respond convincingly can be main-
tained on a longer-acting anticholinesterase such as neostig-
mine methylsulphate combined with atropine, Maintenance
doses are atropine sulphate 50 mg,/kg. neostignmine methyl-
sulphate 50—100 mg./kg. both by subcutaneous injection every
four hours. Patients able to swallow tablets may be maintained
on atropine 0.6 mg. twice each day, neostigming 15 mg. four
times each day or pyridostigmine 60 mg. four times each day
(initial adult doses).

25. (a) Treatment of the bitien part : The bitten limb, which
may be painful and swollen, should be nursed in the most com-
fortable position, preferably  slightly clevated, to encourage
reabsorption of oedema fluid. Bullae may be large and tense
but they should be aspirated only if they seem likely to rup-
ture.

25. (b) Bacterial infections : Infection at the time of the bite
with organisms from the snake’s venom and buccal cavity is
a problem. Appropriate antibiotics covering poly microbial
flora including anaerobes should be used, Sepsis syndrome
may complicate the course of the illness and should be sufta-
bly combated.

25. (c) Necrosis (gangrenc) : Once definite signs of necro-
sis have appeared (hype!‘;‘hypo-pigmcntcd, anaesthetic, de-
marcated area of skin with putrid odour or signs of sloughing},
should be approached with caution in snake bite patients.

25. (d) Compartmental syndromes and faseigtomy : The appea-
rance of an immobile, tensely-swollen, cold and apparently
pulseless snake-bitien limb may suggest to surgeons the poiss-
bility of increased intracompartmental pressure, especiaily
if the digital pulp Spaces or the anterior iibial compartment
are involved. Swelling of cnvenomed muscle within such tight
fascial compartments could result in an increase in tissue pres-
sure above the venous pressure.
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Clinical features of a compartmental syndrome
Disproportionately severe pain.
Weakness of intracompartmental muscles.
Pain on passive stretching of intracompartmental muscles.

Hypoaesthesia of areas of skin supplied by nerves running
through the compartment.

Obvious tenseness of the compartment on palpation.

Detection of arterial pulses, by palpation or Doppler ul-
trasound probes, does not exclude intracompartmental ischae-
mia, The most reliable test is to measure intracompartmental
pressure directly through a cannula connected to a pressure
transducer or manometer. However, fasciotomy should not
be contemplated until haemostatic abnormalities have been
corrected, otherwise the patient may bleced to death. Muscle
sufficiently envenomed and swollen to cause intracompart-
mental syndromes, may already be irreversible damaged by the
direct effects of the wvenom.

Farly treatment with anti-venom remains the best way of pre-
venting irreversible muscle damage.

Criteria for fasciotomy in snake-bitten limbs

All three must be prescent :—

Haemostatic abnormalities have been corrected (anti-
venom with or without clotting factors).

Clinical evidence of an intracompartmental syndrome,

Intracompartmental pressure>40 mmHg (in adults).

25. (e) Rehabilitation : Restoration of normal function in
the bitten part after the patient has been discharged from hos-
pital is not usually supervised. Conventional physiotherapy
may well accelerate this process. In patients with severe local
envenomation, the limb should be maintained in a functional
position. For example, in the leg, equines deformity of the
ankle should be prevented by application of a back slab.
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26. Conclusions and main recormmendations

(a) Diagnosis of the species of snake responsible for the
bite is important for optimal clinical management.
This may be achieved by identifying the dead
snake or by inference from the “clinical syndrome”
of envenomation. Thercfore, a syndromic approach
should be developed for diagnosing the species respon-
sible for snake bites in different parts of the region.

(b) Anti-venom is the only effective antidote for snake
venom. However, it is usually expensive and in short
supply and its use carries the risk of potentially dan-
gerous reactions.

(c) It is recommended that anti-vemom should be used
only in patients in whom the benefits of the treatment
are considered to exceed the risks. Indications for anti-
venom include signs of systemic andfor severe local
envenomation.

(d) Skin/conjunctival hypersensitivity testing does not re-
liably predict early or late anti-venom reactions and
is not recommended.

(¢) Tt is recommended that whenever possible anti-verom
should be given by very slow intravenous infusion,
-before starting full dose.

(f) Epinephrine (adrenaling) should always be drawn up
in readiness in case of an early anaphylactic anti-venom
reaction.

(8) When ASV is not available, judicious conservative
measures cain be life saving.

(h) In neurotoxic envenomation, ASV alone may not be
enough and ventilatory support is essential.

(1) Dialysis may be required for management of renal
failure.
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