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SNAKE BITE PROTOCOL DOCUMENT

In Pakistan Snake bites are common both in agricultural areas and mountains of Balochistan. The incidence of snakebite increases during the harvest time and in the rainy season.

Not all snakes are poisonous but poisonous snakes are found all over the Sindh province in the Badin concession area. CONTRARY TO POPULAR BELIEF.... SNAKEBITES ARE ONLY RARELY FATAL! Death after a non-treated snakebite occurs in days, not minutes. 

Types of poisonous Snakes found in Pakistan

Following are the most poisonous snakes found in the Badin concession area.

1- Cobra (Naja Naja)

2- Common Krait (Bungarus caeruleus)

3- Russell’s viper (Vipera russelli)

4- Saw Scaled viper (Echis carinatus)

How to prevent Snakebite?

A few simple precautions will prevent snakebites:

· Wear leather boots and long trousers when walking in an area known to harbor snakes. 

· Carry a lamp/torch at night.

· Avoid putting your hands or feet in places you cannot see.

· Don't sit down without first looking around.

· Wear gloves and look before placing your hands when collecting equipment, lifting pipes from ground, dislodging logs or stones, climbing rocks and trees with heavy foliage.

· Avoid sleeping on the ground whenever possible.

· Avoid swimming in water where snakes abound.

· Never handle a snake even if he looks dead or seems harmless.

· Never play with venomous snakes.

· Remain at a safe distance-no nearer than two-snake body lengths-from the snake. 

· Do not pick up a “dead” snake! It may only be injured, stunned, or playing dead.

· Even with a truly dead snake, reflex action can cause the jaws to open and close.

· A fatal envenomation from the decapitated head of a Rattlesnake has been reported.
CLINICAL FEATURES OF SNAKEBITE POISONING

Many victims are terrified and it is important to distinguish this from the symptoms of systemic poisoning. The symptoms of fright and anxiety occur immediately after the bite, whereas the symptoms of poisoning start 30-60 minutes later. Vomiting is an early sign of poisoning.

VIPER POISONING
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Saw Scaled Viper

In case of Russell's and Saw-scaled Viper poisoning, the local symptoms are prominent and severe. There is great and persistent pain and intensive swelling at the site of the bite. The venom of the viper contains several enzymes, which may possibly act synergistically to produce shock, consumption coagulopathy, spontaneous haemorrhages in the organs and tissues, acute necrosis and death. There is constant and incessant oozing of blood from the punctures. Sloughing occurs permitting other infections. The constitutional symptoms are characterized by haemorrhages, both external and internal. Haemorrhages in the abdomen are responsible for pain, tenderness and vomiting. Death is due to heart failure, there is no paralysis. 
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Russell Viper(Lundi)

· Local swelling with variable pain rapidly follows viper bites if venom has been injected. This is an important sign, since its absence after a definite viper bite suggests that systemic poisoning is unlikely to follow.

· The amount of swelling after a viper bite is proportional to the dose of venom. If it extends above the knee or elbow (after a foot or hand bite respectively), systemic poisoning is likely to follow. 

· Bleeding and blood-clotting disorders occur after the bites of viper. The commonest sites of bleeding are the gums, nose and stomach.

· Blisters extending up the limb are a sign of high venom dose.

COBRA AND KRAIT POISONING
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Black Pakistan Cobra

Incase of Cobra and Krait poisoning, constitutional symptoms are more prominent than local pain and swelling. General intoxication is soon followed by a sense of creeping paralysis beginning in the legs and ascending to the head by way of trunk. Paralysis of the muscles of the eyelids, staggering gait, in-coordination of speech, paralysis of the limbs, dropping of the head and complete paralysis of all voluntary muscles develop. Nausea and vomiting frequently occur. Breathing gets more and more difficult and finally stops. In the case of Krait poisoning, in addition there are convulsions and violent abdominal pains due to internal hemorrhages. The venoms of cobra and Krait act very rapidly if a large amount of venom is absorbed into the circulation.

· Swelling in cobra bites develops after 1 or more hours and is less marked than in viper bites.

· Neurotoxicity is first manifest by drooping of the eyelid ('ptosis') but later spreads to the swallowing and respiratory muscles.
· In untreated serious systemic venomous poisoning death may occur in hours after cobra or days in viper bites. 
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KRAIT (Sung Choor)

DIAGNOSIS OF SNAKEBITE

· Approximately 50% of people seeking medical help after snakebite will have minimal or no poisoning.

· Approximately 25% will develop severe systemic poisoning and will benefit from specific antivenin.

· It is important to try and determine what kind of snake was involved, whether a significant amount of venom was injected, whether systemic poisoning has occurred and its severity.

· Identification of the snake can help the medical authorities determine whether it was venomous or not.

Immediate first aid treatment of Snakebite

The aim of first aid treatment is to limit the spread of the venom to prevent it reaching the central circulation and causing generalized poisoning. The following are to be followed.
· Reassurance to the victim that only a small proportion of bites, even from known venomous snakes, produces serious poisoning; that any effects may take hours or days (depending on the species) to develop and that treatment in the form of antivenom is available.

· After snakebites, local mechanical suction by Extractor may be beneficial if applied to the puncture wounds within 3 to 5 minutes. Suction should be continued for at least 30 min.

· Like all puncture wounds, bites must be thoroughly cleaned, and antitetanus serum and a broad-spectrum antibiotic are often recommended. 

· Give Paracetamol (not Aspirin) for pain relief. In the case of a spitting snake, if venom has entered the eye, wash it out thoroughly and transfer to hospital.

· Keep the patient calm and still, since movement can distribute venom around the bloodstream.

· Immobilizing the whole limb with splints (or a sling) and firm, but not tight, bandaging will help to limit spread of toxin, positioning below the level of the heart.

· Immobilize the patient (don't allow him/her to walk out; best to stretcher the patient to medical help
· An alternative is the application of a crepe bandage, which should be applied firmly as for a sprain, over the bite site and up the whole length of the limb. This is more appropriate for bites from species with neurotoxin venom rather than vipers or the cobra in which it may cause more damage to the swollen limb.
· Transfer the patient to the nearest medical facility.
· If the snake has been killed it should be taken, without direct handling, to the hospital, but do not endanger anyone by trying to catch the snake if it has not.
· The decision to use antivenom should only be taken by a qualified medical practitioner and, except in specific and extreme circumstances, it should only be administered in a medical facility. Anti venom should only be given if its stated range of specificity includes the species responsible for the bite.
· The use of tight arterial tourniquets, incision around the bite, cooling with ice and suction are potentially dangerous, may make the situation worse and are not recommended.
· The mouth and venom of the snake also contain potentially pathogenic bacteria and prophylactic antibiotics and a tetanus booster are often given in the case of snakebite poisoning.

· The patient is typically observed for at least eight hours, because the onset of some symptoms (particularly those of neurotoxic venom) may occur hours after the bite.
PROTOCOL OF SNAKE ANTIVENOM

The antivenom available locally in Pakistan is manufactured by National Institute of Health (NIH) in Islamabad. It is a polyvalent serum produced from the horse serum and is claimed to be effective against the four poisonous species of snakes found in Pakistan, though it is important that the serum should be given as soon as possible after a poisonous snakebite.

· It is generally considered that it is never too late to give antivenom (good responses have been obtained 2-10 days after the bite).

· It is safe and highly desirable to wait for clear clinical evidence of systemic poisoning before giving antivenom.

· Once the clear clinical evidence is established the antisnake serum should be started without delay.

· An indication of the specific antivenom to be used may be obtained from the clinical signs: hemorrhagic signs indicate viperine poisoning; neurotoxic signs with local swelling at the site of the bite indicates cobra.

· Ideally antivenom should be diluted with saline and administered by intra venous infusion over 30-120 minutes. The usual dose of antivenom is 50-100ml over the period of next 24 hrs (usually contained in 5 or 10 ml ampoules). It may be necessary to repeat the dose in 1-6 hours. A child's dose is the same as an adult dose.

· It is learned form the experience of the local doctors in Sindh Badin District treating snake bite cases that the antivenom should continued to be given if signs of poisoning and the lab evidence are present. The doctors in Liaqat Medical College Hospital Hyderabad who have great expertise in treating snakebite cases has recommended to use up to 25 vials of AVS if the signs and lab evidence of poisoning are present.

· Generally speaking, if the antivenom remains clear it can be used regardless of the date of manufacture or expiry. Cloudy antivenom should not be used since potency is decreased.

· If antivenom is used correctly systemic symptoms improve within an hour and often resolve completely within 24 hours.

· The AVS should continuously be given if signs of poisoning are present, and as the complications starts from day 1 to 3 of the bite.

 Protocol of Reaction from Antisnake Serum

Allergic reactions to antivenom may occur and adrenaline should always be available to treat them when antivenom is administered. Allergic reactions range from rash and headache to more severe symptoms of cough, wheeze, vomiting and collapse. The latter are more common in ‘atopic’ individuals (those with an allergic tendency or history of hayfever, eczema, asthma)

Testing for Anaphylactic Reaction.

The doctors in Liaqat Medical College Hospital Hyderabad has developed the method of checking the hypersensitivity to the serum by putting a few ml of blood and serum together in a test tube, if blood is haemolysed it confirms the hypersensitivity to Serum.

They recommend that in case of hypersensitivity the AVS should be given very slowly almost 3 drops/minute (slow desensitization). They also recommend giving cortisone and antihistamines together with the serum.

The doctors in Agha Khan Hospital check sensitivity by injecting 1ml of AVS interadermally.

The safest method is to dilute the 10ml of serum in 200 ml of ringers lactate and infuse over a period of 20 minutes. Watch for the reactions, if happens follow the protocol for reaction below. 

Treatment of Reaction to Serum(Anaphylaxis)

1) For mild reactions (= general itch, rash, mild wheezing, nausea and vomiting): 0.3 to 0.5 ml adrenaline 1:1000 solution given under the skin surface.  (A child should have 0.01 ml per kg; thus a 1-5 year old will have no more than 0.2 ml, a 10 year old no more than 0.4 ml, an older child never more than an adult).

2) For severe reactions (= the above plus evidence of airway narrowing and facial swelling due to fluid in tissues):

For an adult, as above plus 50-100 mg diphenhydramine IV; plus 100-300 mg hydrocortisone; plus oral antihistamine 20-50 mg / 24 hours

For children, hydrocortisone at 4 mg/kg plus promethazine at 2 mg/kg

3) For life-threatening reactions (= the above plus collapse due to heart failure): as above plus large volumes (1-3 liters) of intravenous saline by IV.

TREATMENT GUIDELINES (HOSPITAL MANAGEMENT) : 

Following are identified as better facilities than Karyo in our field locations, to take our patients in case of snakebites.

A-SOUTH ZONE

 The employees form South zone facilities will go to Civil Hospital Badin. The serum is kept in the Golarchi Camp and will accompany the patient to the Hospital in case of snakebite. The contact details of the hospital are

Civil Hospital Badin

Contact person: Dr. M. Moosa Memon (Civil Surgeon & Medical Superintendent)

Tel No: 0227-61908

Fax No: 0227 61772
The patient from South Buzdar will be taken to 

Combined Military Hospital Hyderabad

Contact person: Col Ishtiaq Ahmed (Commanding Officer)

Anti Snake Serum is kept in South Buzdar facility and will be carried along with the patient to the hospital. The patient will report at the emergency department on arrival. Our Medic will go directly to CMH along with AVS. The CMH itself has the stock of their own AVS.

B-NORTH ZONE

The employees from North Zone facilities will go to Taluka Hospital Tando Mohammad Khan. The serum is kept in Dhabi and Bukhari facilities and will accompany the patient to the hospital. Our medic will go to the hospital directly with AVS and emergency drugs and equipment. The contact details are

Taluka Hospital T.M.Khan

Dr. Agha Tariq

Medical Superintendent

Tel: 0224-42274

Mobile: 0303-7211190

Residence: 0221-781232

Evening: 0221-780041/781093

C-CENTRE ZONE

The employees from center zone can go to either facility as both are of equal distance and travel time to central Khaskheli.

OBJECTIVE: The main objective of using these facilities is to administer the anti snake serum safely as soon as possible, once it is achieved the patient will be taken to Agha Khan hospital Karachi for further management.

TREATMENT GUIDELINES (Hospital management)

In the emergency department: A detailed history--the time of bite, description of snake, type of field therapy, underlying medical condition, allergy to horse products, history of snakebites and therapy--and a complete physical examination should be performed. All cases of snakebite, whether venomous or nonvenomous, should be observed for >= 12 h. In all pit viper bites, except trivial cases, a CBC (including platelets), coagulation profile (prothrombin time, partial thromboplastin time, fibrinogen, fibrin degradation products), electrolytes, BUN, creatinine, and urinalysis should be obtained on arrival. For moderate or severe envenomations, blood typing and cross-match and CK tests should be performed, usually every 4 h for 12 h and then daily. In severe cases, an ECG and a chest x-ray are indicated. If not performed in the field, an IV infusion of normal saline or lactated Ringer's solution should be started in an unaffected extremity and the patient placed on a cardiac monitor. In coral snakebites, neurotoxic venom effects require monitoring of O2 saturation and baseline and serial pulmonary function (eg, peak flow, vital capacity).

The approach of treatment in cases of snakebites should be of a proactive rather than reactive. The attending physician should anticipate the course of events beforehand as once the patient goes into complications like DIC (Disseminated Intravascular Coagulation) the chances of survival are reduced to 10% only.

Once in the hospital, the victim should be closely monitored (vital signs, cardiac rhythm, and oxygen saturation) while a history is quickly obtained and a brief but thorough physical examination is performed. 

The level of erythema/swelling in a bitten extremity should be marked and the circumferences measured in several locations every 15 min until swelling has stabilized. 

Large-bore intravenous access in unaffected extremities should be obtained in the event that hypotension develops. Early hypotension is due to pooling of blood in the pulmonary and splanchnic vascular beds; hours later, hemolysis and loss of intravascular volume into soft tissues may play important roles. 

Fluid resuscitation with normal saline or Ringer's lactate should be initiated for clinical shock. If the blood pressure response is inadequate after the administration of 20-to 40-mL/kg body weight, then a trial of 5% albumin (10 to 20 mL/kg) is in order. If volume resuscitation fails to improve tissue perfusion, vasopressors (e.g., dopamine) should be administered. Invasive hemodynamic monitoring (central venous and/or pulmonary arterial pressures) can be helpful in such cases. Central access must be obtained with extra caution if coagulopathy is evident.

Blood should be drawn for laboratory evaluation (including determination of blood type and cross-matching) as soon as possible, before the effects of circulating venom interfere with typing. 

Also important are a complete blood count to evaluate the degree of hemorrhage or hemolysis, studies of renal and hepatic function, coagulation studies to identify signs of consumptive coagulopathy, and testing of urine for blood or myoglobin. In severe cases or in the face of significant comorbidity, arterial blood gas studies, electrocardiography, and chest radiography may be necessary.

Quick Summary of the Measures for cases of Snakebite

· Reassure the patient, keep them calm and still.

· Immobilize the bitten limb with a splint or sling.

· Transfer the patient to the nearest hospital or clinic.

· Avoid harmful measures such as incision, suction, tourniquets etc.

· Consider bandaging the limb firmly in the case of a possible neurotoxic envenoming (cobra).

· Give Paracetamol (not aspirin) for pain relief.

· Observe for signs of shock or breathing difficulty, commence emergency resuscitation if necessary.

· If the snake has been killed, bring it carefully, to the hospital or clinic for identification purposes.

· If required, antivenom should usually only be given in a hospital or clinic.
IMMEDIATE FIRST AID for bites by Kraits

 (Bungarus species)
In the event of an actual or probable bite from a Krait, execute the following first aid measures without delay. 

Snake: 

1. Make sure that the responsible snake or snakes have been appropriately and safely contained, and are out of danger of inflicting any additional bites. 

Transportation: 

1. Immediately call for transportation. 

Telephone: 

Victim: 

1. Keep the victim calm and reassured. Allow him or her to lie flat and avoid as much movement as possible. If possible, allow the bitten limb to rest at a level lower than the victim's heart. 

2. Immediately wrap a large crepe bandage snugly around the bitten limb starting at the site of the bite and working proximally up the limb (the full length if possible). The bandage should be as tight as one might bind a sprained ankle. Secure the splint to the bandaged limb to keep the limb as rigid and unmoving as possible. Avoid bending or moving the limb excessively while applying the splint. 

3. DO NOT remove the splint or bandages until the victim has reached the hospital and is receiving Antivenom. 

4. Give them the following: 

1. the available antivenom (at least 10 vials) 

2. the accompanying instruction (Protocol) packet 

3. the victim's medical packet (if available) 


DO NOT cut or incise the bite site
DO NOT apply ice to the bite site 



Summary for Human Bite
by 
Kraits
(Bungarus species)

The bite of the Krait species with envenomation is capable of delivering one of the most lethal venoms compared to other Asian snakes. Species are found from southeast Asia and Thailand to China and south Indonesia. Prior to the development of adequate antivenom, reported mortality rates of Indian Kraits were as high as 77%. One may expect, depending on the species, the onset of neurotoxic symptoms from minutes to hours after envenomation. 

A. First Aid: 

1. Bandage and Immobilize the bitten limb with crepe bandages and splint. Rest the extremity below the level of the patient's heart (if practical). 

2. Transport to a medical center emergency or trauma service. 

B. Medical Management 

1. Observe for Signs and Symptoms of Envenomation. 

2. If signs or symptoms are present, perform the following: 

a. Administer Lactated Ringers Solution at 200 to 250 mls per hour. 

b. Draw samples and collect initial laboratory data. 

c. If signs or symptoms are present, dilute serum in one of Lactated Ringers Solution, this makes a 1:10 dilution. Administer INTRAVENOUSLY (2.0 ml/minute). 

d. Remove the splints and crepe bandage slowly over a period of 5 minutes. If symptoms progress rapidly, reapply the bandage, and administer an additional vial of antivenom. Again attempt to remove the bandage. 

e. Allergic or untoward reactions to the antivenom should be treated with Corticosteroids, Epinephrine, and/or Antihistamines as appropriate. 

f. Monitor Signs, Symptoms, and Laboratory data, and administer 1-3 additional vials of antivenom as needed to neutralize the signs and symptoms. 

Medical Management
for bites by
Kraits
(Bungarus species)

This person has received a bite and probable envenomation from a Krait (Bungarus species). These are very lethal snakes with a high mortality rate if not treated with antivenom. They are generally nocturnal snakes whose symptomatology is similar to the cobra's neurotoxic effects, but without local symptoms (ie. necrosis, bleeding). Symptoms of envenomation include drowsiness, neurologic/neuromuscular manifestations, and abdominal pain which may develop; proximal limb paralysis, ventilatory failure and/or coma can ensue rapidly. 

Please read and execute the following procedures without delay. 

1. A crepe bandage and splint have been applied as immediate first aid adjuncts to retard the absorption of the venom. DO NOT remove until the patient has arrived at the hospital and is receiving the antivenom. 

2. Make sure that at least 10 packages Serum Laboratory Snake Antivenom are present with the patient. This antivenom contains the appropriate fractions necessary to neutralize the components of Indian Krait venom. 

3. Envenomation is diagnosed by the presence of characteristic signs and symptoms. Necessary information follows and is organized in sections: 

Signs and Symptoms of Envenomation

Medical Management

General Considerations

Special Considerations

Consultants

References

Signs and Symptoms of Envenomation: 

A. Neurologic/Neuromuscular: These signs and symptoms will usually manifest earliest. Not all of these will necessarily develop, even with severe envenomation. 

Ptosis

Glossopharyngeal palsy (dysphagia)

Ophthalmoplegia

Strabismus, blurring vision

Pupils dilated

Proximal limb paralysis

Intercostal & diaphragmatic paralysis (respiratory failure)

Increased oral secretion

Ataxia

Headache

Drowsiness

Coma

Facial paralysis (Malayan kraits)

Decreased tendon reflexes (Malayan kraits) 

B. General: These symptoms typically manifest within one to three hours, though for Kraits it can be up to 12 hours following the bite. 

Abdominal pain is usually moderate to severe and confined to the epigastrium, but can be generalized. 

Diffuse muscle tenderness rarely occurs. 

C. Hematology: One may expect a polymorph leucocytosis ranging up to 22x103 WBC with 90% polys. 

D. Cardiotoxicity: A small amount of cardiotoxin is present in Indian Krait snake venom, but usually demonstrates no heart manifestations. A transient (5-15 minutes) decrease in arterial pressure without further changes has been reported. 

E. Local Symptoms: In Krait bites, rarely if ever does local tissue destruction and necrosis appear. One can find minimal edema and pain at the bite site. 

F. Fang Marks: Fang marks may be present as one or more well defined punctures, as a series of small lacerations or scratches, or there may not be any noticeable or obvious markings where the bite occurred. The absence of fang marks does not preclude the possibility of a bite (especially if a juvenile snake is involved). In general, the fang marks from a Krait are made from a quick, snapping motion. Multiple bites inflicted by a single snake or by more than one snake are also possible, and should be noted if present (See Special Considerations below). The presence of fang marks does not always imply that the injection or deposition of venom into the bite wound (envenomation) actually occurred. 

Medical Management: 

A. Admit patient to an emergency or trauma service and notify the consultant identified.

B. Begin a peripheral intravenous infusion (16 gauge catheter) of Lactated Ringers Solution at a rate of 250 cc/hour. 

C. Draw blood from the unbitten extremity, and collect urine for the following laboratory tests. Mark STAT. 

1. Type and Cross Match TWO units of Whole blood. 

2. CBC with differential. 

3. Coagulation Parameters: 

a. Prothrombin Time (PT)

b. Partial Thromboplastin Time (PTT)

c. Platelet Count

d. Fibrinogen levels

e. Fibrin Degradation Products

4. Serum Electrolytes, BUN/Creatinine, Calcium, Phosphorus. 

5. Lactate Dehydrogenase (with Isoenzyme analysis). Isoenzyme analysis may indicate multiple targets of the venom components which may dictate further management. 

6. Urinalysis (Macroscopic and Microscopic Analysis). Must include analysis for: 

a. Free Protein

b. Hemoglobin

7. Electrocardiogram (Place the patient on continuous monitoring). 

8. Additional Tests as needed or indicated by patient's hospital course. 

9. It may be necessary or practical to repeat some or all of the above serum and urine tests periodically over the hospital course to monitor the effects of antivenom therapy or to detect late changes in parametric values. 

10. Obtain an arterial blood gas, especially if the patient is beginning to experience respiratory difficulty. 

D. OBSERVE PATIENT CLOSELY for signs and symptoms of envenomation which usually manifest between 15 minutes and two hours following the bite. 

1. If NO signs or symptoms have been noted after TWELVE hours, there is the possibility that the patient received a dry bite (no venom injected). 

2. VERY SLOWLY begin to remove the bandages and splint watching carefully for any changes in the patient's status. If any changes occur, assume the patient has been envenomed and prepare to give antivenom immediately (as directed below). 

3. If signs and symptoms still fail to manifest, continue CLOSE observation of the patient for an additional 24 hours. 

E. IF ANY SIGN OR SYMPTOM becomes apparent or has been noted during the course of evaluation, begin Antivenom Therapy as follows: 

1. Dilute the contents of ONE vial of Snake Antivenom 200 ml of Lactated Ringers (Hartmann's solution) a 1:10 dilution. 

2. Administer the diluted antivenom intravenously over a period of 30 minutes at a rate of about 2.0 ml/ minute

3. Should any signs of ALLERGY/ANAPHYLAXIS (e.g., coughing, dyspnea, urticaria, itching, increased oral secretions, etc.) develop, immediately discontinue the administration of antivenom, and treat symptoms with epinephrine, steroids and antihistamines. As soon as the patient is stabilized, continue the antivenom infusion at a slower rate. 

4. After the first vial of antivenom has been administered, the splint and the bandages may be removed. This should be done VERY SLOWLY over a FIVE minute period to prevent a bolus release of venom. If the patient's condition worsens: 

a. Reapply the crepe bandage. 

b. Prepare a second vial of antivenom (1 vial in 60 mls of Lactated Ringers Solution) as directed above. 

c. Infuse this dose at 2.0 ml per minute over 30 minutes. 

d. Release the bandage again, slowly, over a 5 minute period. 

F. Antivenom Therapy is the mainstay of treatment for krait envenomation. Many of the symptoms are ameliorated or entirely eliminated by the antivenom alone. Other symptoms will require additional modalities of therapy to correct. Local symptoms if any, may take several days to weeks to completely resolve; their progression, however, may be treated with antivenom therapy. 

1. Neurological Symptoms (especially respiratory obstruction or failure) are usually the most immediate cause of dangerous problems. Often, these are improved by the antivenom. If breathing becomes impaired, provide respiratory assistance. Secretions may become copious necessitating suctioning. 

2. If severe muscle paralysis develops and persists, administer 0.6 mg of Atropine IV. Follow by giving 0.5 mg of Neostigmine IV every 30 minutes for a maximum of FIVE doses. 

G. It is important to keep venom neutralization current and continuous. The best method to accomplish this is to keep a close watch on the patient's status. If the present condition does not improve, or should it worsen for any reason, additional antivenom should be administered. The antivenom should ideally be diluted 1 to 10 in Lactated Ringers Solution, and always given by intravenous infusion at a rate of One vial per 30 minutes (2.8 mls per min). Give all additional antivenom in one vial doses. 

H. It is advisable to perform periodic serum and urine analyses during therapy (as outlined above). 

I. It is always best to keep the patient in an Intensive Care setting until free of major symptoms for 24 hours. The patient should be observed in the hospital for at least 24 hours after symptoms are stabilized. 

General Considerations: 

A. It is important that the patient be placed at rest, kept warm, and avoid unnecessary movement. 

B. The onset of dangerous Neurotoxic symptoms can be rapid and subtle. In addition, they are more rapidly reversed in their early stages than when fully developed. It may be necessary to wake the patient and perform a brief neurologic check every hour or so to assure that breathing and other neurological functions are not impaired. Carefully note the progress of any paralysis which maybe present. 

C. Respiratory obstruction and failure are the greatest immediate concerns. Should the patient develop difficulties in breathing or airway management, respiratory support will be required. If the tongue, jaw or pharynx become paralyzed, insert an oral airway; intubation may be required. Make sure adequate suction equipment is available and operative. 

D. Fluid management is very important in snake bite cases. The patient should be well hydrated and a brisk urine output maintained. 

E. If any signs of Oropharyngeal paralysis or impaired swallowing exist, give NOTHING BY MOUTH, and keep patient on his side with head down. Watch for airway compromise and aspiration. 

F. Morphine is CONTRAINDICATED because of its tendency to suppress respiration. Alcohol should also be avoided. 

G. In cases in which Circulatory Shock remains uncorrected by antivenom therapy, plasma volume expanders and/or vasopressor agents may be given with appropriate considerations. 

H. Tetanus prophylaxis should be current. 

I. Antibiotics are NOT recommended prophylactically. 

Special Considerations: 

A. Multiple Bites: 

1. It is possible for a Krait to deliver more than one bite in a single attack, and thus may inject a larger volume of venom. If there is evidence that such an attack occurred (i.e., history or multiple bite sites), twice (2X) the initial dose of antivenom should be given: (i.e., two vials in 120 mls of Lactated Ringers solution delivered over 60 minutes at a rate of one vial per thirty minutes). Always watch closely for signs of allergic response; if they occur, treat appropriately and slow infusion rate. Give all subsequent doses in One vial increments at 1 vial per 30 minutes as necessitated by the presence of continued signs and symptoms. 

B. Severe Envenomation: 

1. If the patient shows severe signs of envenomation particularly if early after the bite, treat as a multiple bite, administering two vials of antivenom over the first 60 minutes. Give all subsequent doses in ONE vial increments at a rate of one vial per 10 minutes as necessitated by the presence of continued signs and symptoms. 

C. Testing for Equine Protein Sensitivity: 

1. It is NOT ADVISABLE to utilize subcutaneous or intradermal testing for sensitivity to equine products in that such testing may be unreliable, and may unnecessarily delay antivenom therapy which must be used if any signs of envenomation are present. 

2. If there is reason to believe that the patient may be sensitive to equine protein products (e.g., previous snake bite treated with antivenom in which a sensitivity reaction was noted, multiple previous snakebites): 

a. Administer 1 gram of Solumedrol I.V. push. 

b. Wait 15 minutes before administering the antivenom. 

c. Administer the antivenom at a rate of one vial per thirty minutes, but be prepared to infuse more slowly if allergic symptoms manifest. 

d. Be prepared to treat for anaphylaxis with epinephrine and other vasoactive medicines. 

IMMEDIATE FIRST AID
for bites by
Russell's Viper

(Vipera russelli pulchella 
&
Vipera russelli siamensis)
In the event of an actual or probable bite from a Vipera russelli, execute the following first aid measures without delay. 

Snake: 

1. Make sure that the responsible snake or snakes have been appropriately and safely contained, and are out of danger of inflicting any additional bites. 

Transportation: 

1. Immediately call for transportation. 

Telephone: 

Victim: 

1. Keep the victim calm and reassured. Allow him or her to lie flat and avoid as much movement as possible. If possible, allow the bitten limb to rest at a level lower than the victim's heart. 

2. Identify the bite site, looking for fang marks, and apply the Sawyer Pump extractor with the largest cup possible over the bite site. If there are two or more fang marks noted on the limb, apply the pump extractor over at least one fang mark. If more than one pump extractor is available, they may be applied to the additional fang marks. 

3. Immediately wrap a large constricting band snugly about the bitten limb at a level just above the bite site, ie. between the bite site and the heart. The constricting band should be as tight as one might bind a sprained ankle, but not so tight as to constrict blood flow. 

4. DO NOT remove the constricting band until the victim has reached the hospital and is receiving antivenom. 

5. Have the Polyvalent Antivenom ready for the emergency crew to take with the victim to the hospital. Give them the following: 

1. the available antivenom (at least 10 vials)

2. the accompanying instruction (Protocol) packet

3. the victim's medical packet (if available) 

DONOT cut or incise the bite site.

DO NOT apply ice to the bite site. 



Summary for Human Bite by Russell's Viper

 (Vipera russelli pulchella &
Vipera russelli siamensis)
The bite of Vipera russelli can be fatal. In Sri Lanka, Burma and India it is responsible for the majority of snakebite incidents. It is a very dangerous snake. Large members of some species can easily deliver a lethal dose in humans. Victims will usually complain of pain at the bite site, and swelling may be evident. Substantial coagulopathy and acute renal failure may ensue. Unique to certain subspecies, there has been reported symptoms indicative of a neurotoxic and myotoxic venom including ptosis, dysarthrias, and generalized weakness. Prompt medical therapy avoids these problems. Please read the attached and respond appropriately. 

A. First Aid: 

1. Apply a constricting band if not already present, proximal to the bite site on arms, legs, hands, or feet. Apply suction with the Sawyer Pump extractor for 10-20 minutes. Rest the extremity below the patient's heart. 

2. Transport to a medical center emergency or trauma service. 

B. Medical Management: 

1. Observe for Signs and Symptoms of Envenomation. 

2. If signs or symptoms are present, perform the following: 

a. Apply intradermal skin test. 

b. Administer Lactated Ringers intravenously at a rate of 200 cc/hour. Obtain appropriate blood and urine laboratory data. 

c. Wait 20 minutes. 

d. Reconstitute the contents of 2 vials of Polyvalent Antivenom with Lactated Ringers solution (10 cc/vial). 

e. If there is no reaction to the intradermal skin test, administer antivenom by intravenous infusion over 20 minutes at a rate of 1 vial (10 cc) per 10 minutes. The constricting band can be removed after the first two vials have been infused. One should anticipate using 2-8 vials or more for minor to severe bites. 

f. Monitor signs, symptoms, and laboratory data and administer additional antivenom in 1 vial (10 cc) increments at a rate of 1 vial per 10 minutes (1 cc/min) as necessary to control the progression of symptoms. Ideally one should wait 2 hours or less from the first two vials before giving the third vial. 

g. If the patient is allergic to horse serum, administer 1 gram Solu-Medrol IV push, wait 30-45 minutes, and then begin intravenous antivenom. Be prepared to administer Benadryl and epinephrine. 



MEDICAL MANAGEMENT
for bites by
Russell's Viper

(Vipera russelli pulchella & Vipera russelli siamensis)

This person has received a bite and probable envenomation from a Vipera russelli. This is a dangerous snake, as it can strike with great force and speed, and deliver greater than the lethal dose in humans. This snake accounts for the majority of snakebites in southeast Asia. Envenomation presents predominately with edema, pain, and hematologic manifestations. Unique to a certain subspecies (Vipera russelli pulchella), there has been reported symptoms indicative of neurotoxic and myotoxic venom including ptosis, dysarthrias, and generalized weakness. Vomiting, drowsiness, and epigastric pain can also be present. In severe envenomations, peripheral circulatory collapse and acute renal failure may manifest. 

Please read and execute the following procedures without delay. 

1. A constricting band should be in place proximal to the bite site. If present, leave in place, if not apply a penrose drain as if for venipuncture. This retards venom absorbtion. DO NOT remove until the patient has arrived at the hospital and is receiving the antivenom. 

2. Make sure that at least 10 vials of Polyvalent Antivenom are present with the patient. This antivenom contains the necessary fractions to neutralize the venoms of all southeast Asian subspecies of Vipera russelli. 

3. If the patient has been envenomated, the initial treatment is 2 vials of intravenous antivenom. Envenomation is diagnosed by the presence of characteristic signs and symptoms. Necessary information follows and is organized in sections: 

Signs and Symptoms of Envenomation

Medical Management

General Considerations

Special Considerations

Consultants

References 

Signs and Symptoms of Envenomation: 

A. These signs and symptoms will usually manifest earliest, though their development will vary considerably from case to case. Not all of these will necessarily occur, even with severe envenomation. 

Symptoms: 

	Local pain at bite site 
	80% 

	Pain in regional lymph nodes 
	55% 

	Vomiting 
	26% 

	Bleeding from distant sites 
	24% 

	Drowsiness 
	14% 

	Epigastric pain 
	8% 

	Lower back pain 
	7% 

	Dizziness/impaired consciousness 
	2% 


Signs: 

Local 

	Local swelling 
	68% 

	Tender, enlarged lymph nodes 
	54% 

	Bleeding at bite site 
	31% 

	Local blistering and necrosis 
	2% 


Systemic envenomation 

	Spontaneous systemic bleeding 
	46% 

	Hypotension 
	35% 

	Conjunctival edema 
	24% 

	Bleeding from gums 
	20% 

	Bleeding from venipuncture sites 
	15% 

	Hematemesis 
	11% 

	Melena 
	7% 

	Bleeding from incisions 
	6% 

	Subconjunctival hemorrhage 
	6% 

	Epistaxis 
	2% 


B. General: The above symptoms can manifest within 5 hours after envenomation. Pain and local bleeding (if present) usually begins within the first few minutes after the bite. Pain may persist for two weeks or longer. Swelling is usually greatest 1-4 days after the bite. Unlike the rattlesnakes and other New World pit vipers, tissue necrosis and local blister formation is rarely seen. 

Neurological muscle signs: 

	External ophthalmoplegia 
	(up to 86%) 

	Bilateral ptosis 

(up to 86%) 
	

	Generalized muscle pain & tenderness 

(up to 77%) 
	

	Dysphagia 
	

	Dysarthria 
	


Neurological signs generally occur during the first 24-48 hours. Neurological manifestations gradually improve and disappear by 5-7 days. Myalgias disappear usually within a few days. 

C. Hematology: Generally Vipera russelli venom shows both procoagulant (Factor V, IX, & X activation) enzyme activity and direct fibrinolytic activity. This presents as a DIC-type coagulopathy, and results in non coagulating blood and hemorrhage. 

Fibrinogen, platelet counts, and hemoglobin levels are generally decreased. Fibrin microthrombi to renal glomeruli is seen, along with a greater than 50% occurrence of leucocytosis (11,000-29,000) with 70-90% PMNs. A fall in albumin may also be expected secondary to a generalized increase in capillary permeability. 

D. Urinary Symptoms and Renal Failure: 

	Hematuria 
	72% 

	BUN range 
	14 - 68% 

	Proteinuria (>1 gm/liter) 
	55% 

	RBC casts 
	55% 

	Oliguria 
	44% 

	Renal-angle tenderness 
	39% 


E. Oliguria develops rapidly; usually after 1-3 days in systemic envenomations. Renal-angle tenderness precedes the onset of oliguria in greater than 85% of the patients, and can be used as a valuable clinical sign of impending renal failure. Renal failure is usually secondary to acute tubular necrosis (from fibrin microthrombi), and is often the main cause of death in Russell's Viper snake bites in Burma. 

F. Fang Marks: Fang marks may be present as one or more well defined punctures, as a series of small lacerations, or scratches, or there may not be any noticeable or obvious markings where the bite occurred. The absence of fang marks does not preclude the possibility of a bite (especially if a juvenile snake is involved). The presence of fang marks does not always imply that envenomation occurred. Multiple bites inflicted by a single snake are also possible, and should be noted if present. WATCH THE PATIENT CLOSELY. 

G. Severe Envenomation: One or more of the following clinical pictures can occur: 

1. Hypotension and increased heart rate secondary to peripheral circulatory collapse. 

2. Acute Renal Failure secondary to acute tubular necrosis. 

3. Internal bleeding secondary to DIC. 

4. Neurological symptoms including ptosis, external ophthalmoplegia, and dysphagia. 

Medical Management: 

A. Admit patient to an emergency or trauma service, and call the consultant identified by the Poison Control Center. 

B. Begin a peripheral intravenous infusion (18 gauge catheter) of Lactated Ringers Solution at the rate of 250 cc/hr. 

C. Draw blood from the contralateral arm, and collect urine for the following laboratory tests. Mark STAT. 

1. Type and Cross Match TWO units of whole blood. 

2. CBC with differential and platelets. 

3. Coagulation Parameters: 

a. Prothrombin Time (PT)

b. Partial Thromboplastin Time (PTT)

c. Fibrinogen levels

d. Fibrin Degradation Products 

4. Serum Electrolytes, BUN/Creatinine, Calcium, Phosphorus. 

5. Lactate Dehydrogenase (with Isoenzyme analysis). Isoenzyme analysis may indicate multiple targets of venom components which may dictate further management. 

6. Urinalysis (Macroscopic and Microscopic Analysis). Must include analysis for: 

a. Free Protein

b. Hemoglobin

c. Myoglobin

d. Casts 

7. Electrocardiogram. Place patient on continuous cardiac monitoring. 

8. Intermittent or indwelling Foley Catheter to monitor urine output may be necessary in the conscious impaired patient. 

9. Additional tests as needed or indicated by the patient's hospital course. 

10. It may be necessary or practical to repeat some of the above serum and urine tests periodically over the hospital course to monitor the effects of antivenom therapy or to detect late changes in laboratory values. 

D. OBSERVE PATIENT CLOSELY for signs and symptoms of envenomation which usually manifest between 15 minutes and two hours after the bite occurred. 

1. If NONE of the signs or symptoms have been noted after two hours, there is a possibility that the patient received a dry bite (no venom injected). 

a. Remove the constricting band, watching carefully for any changes in the patient's status. If any changes occur, assume the patient has been envenomed, and prepare to give antivenom immediately (as directed below). 

2. If signs and symptoms still fail to manifest, continue CLOSE observation of the patient for an additional 12 to 24 hours. 

E. IF ANY SIGN OR SYMPTOM becomes apparent or has been noted during the course of treatment, begin antivenom therapy as follows: 

1. Patients manifesting severe symptoms or are suspected of having an intravenous injection of venom should be treated immediately with antivenom and should not undergo skin testing. Corticosteroid adjuncts may facilitate the delivery of rapid infusion. 

2. If the patient is exhibiting minor to moderate signs of envenomation, or has a prior history of anaphylactic or anaphylactoid response to antivenom, inject intracutaneously the skin test sample included in the antivenom package, sufficient to raise a small weal. 

3. The skin test should be read after 15 minutes, but it is wise to check the test area and observe the patient constantly during the period following the injection. If there is no evidence of erythema or vesicular response, the test should be considered negative. 

4. A positive test IS NOT a contraindication to giving antivenom, but should alert the clinician that the rate at which the antivenom is delivered and/or the use of corticosteroids may need to be adjusted to control potential untoward responses. 

5. Assuming that the above skin testing precautions have been done, reconstitute the contents of 2 vials of Polyvalent Antivenom. Each vial is packaged as a lyophilized dry preparation in a glass vial with an accompanying vial of sterile water (to reconstitute the antivenom). It is preferable to reconstitute the antivenom in Lactated Ringers solution. The contents of TWO vials of antivenom are to be used as the initial dose. CAREFULLY score both vials and break open. Withdraw 20ml of room temperature Lactated Ringers solution into a sterile syringe, and then transfer 10ml to each antivenom vial. 

6. Carefully mix and reconstitute the antivenom in each vial by covering the open ends with several thicknesses of sterile gauze sponges, and then shaking each vial vigorously for one minute or longer. Allow the vials to stand still for one minute to clear. Withdraw the CLEAR solution into a clean sterile syringe (leaving froth and undissolved particles behind), and prepare to transfer to an intravenous piggyback set-up. 

7. Administer the reconstituted antivenom intravenously over a period of 20 minutes at a rate of 1 vial per 10 minutes (1cc/minute). 

8. Should any signs of ALLERGY/ANAPHYLAXIS develop (e.g. coughing, dyspnea, urticaria, itching, increased oral secretions, etc.), immediately discontinue the administration of antivenom and treat symptoms with Corticosteroids, Epinephrine, Benadryl, Atarax, and/or other Antihistamines as necessary. As soon as the patient is stabilized, continue the antivenom infusion at a slower rate. 

9. After 20 minutes of antivenom administration, the constricting band may be slowly removed. 

a. If the patient's condition worsens, reapply the constricting band and immediately infuse a third vial at 1.0cc/minute for 10 minutes. Additional vials can be administered as above until symptoms/signs are stabilized. 

b. If the patient's condition persists but is not worsening, a third dose at 1.0cc/minute can be administered 1-2 hours after the initial two vial dose. Additional vials can be administered as above until the patient's condition is stabilized. The dose range for mild to severe bites is 2-8 vials. 

F. Antivenom Therapy is the mainstay of treatment for Vipera envenomation. Many of the symptoms are ameliorated or entirely eliminated by the antivenom alone. Other symptoms will require additional specific therapy to correct. 

1. Acute Renal Failure is seen in systemic envenomation. It may necessitate Peritoneal Dialysis. 

2. Cardiovascular symptoms are usually seen only in systemic envenomation. They usually present as hypotension and increased heart rate. Patients should be treated for peripheral circulatory collapse by continuing peripheral I.V. infusion of Lactated Ringers at 250 cc/hr and administering vasopressors and volume expanders. 

3. Hematologic symptoms may present as a Disseminated Intravascular Coagulopathy, and are treated as other DICs. 

4. Neurological symptoms are usually mild and transient. Often these are improved by the antivenom. If breathing becomes impaired, provide respiratory assistance. Secretions may become copious, necessitating suctioning. 

5. If severe muscle paralysis develops and persists, administer 0.6 mg of Atropine IV. Follow by giving 0.5 mg of Neostigmine IV. 

6. If significant limb swelling occurs, orthopaedic evaluation with intracompartment and subcutaneous tissue pressure measurements can be obtained. Surgical debridement or fasciotomy is very rarely if ever indicated. 

G. It is important to keep venom neutralization current and continuous. The best method to accomplish this is to keep a close watch on the patient's status. If the present condition does not improve, or should it worsen for any reason, additional antivenom should be administered. Give all additional antivenom in 1 vial increments. Again, dilute the antivenom 1 to 10 in Lactated Ringers, transfer the solution to an IV piggyback setup, and deliver over a period of 10 minutes per vial. One should anticipate using 2-8 vials for minor to severe bites. 

H. It is advisable to check periodic serum and urine analyses during therapy as outlined above. 

I. It is always best to keep the patient in an Intensive Care setting until free of major symptoms for 24 hours. The patient should be observed in the hospital for at least 24 hours after the major symptoms abate. 

General Considerations: 

A. It is important that the patient be placed at rest, kept warm, and avoid unnecessary movement. 

B. Symptom variability: As noted above, the variability of symptoms in viper envenomation can be great. It is important to note the continual progression of symptoms throughout the course of therapy, and give additional antivenom as necessary to titrate these symptoms. 

C. Fluid management is very important in snakebite cases. The patient should be well hydrated and a brisk urine output maintained. 

D. Morphine is CONTRAINDICATED because of its tendency to suppress respiration. Alcohol should also be avoided. 

E. In cases where Circulatory Shock remains uncorrected by antivenom therapy, plasma volume expanders and/or vasopressor agents may be given with appropriate considerations. 

F. If the patient remains oligoanuric, peritoneal dialysis should be considered early. 

G. Tetanus prophylaxis should be current. 

H. Antibiotics are NOT recommended prophylactically. 

Special Considerations: 

A. Local Necrosis: Prompt delivery of antivenom following the bite may lessen the extent of local tissue damage, although some evidence suggests that certain antivenoms have less efficacy in ameliorating or protecting against the local action of Vipera venom. This latter statement should not be held as a contraindication to the use of antivenom in those Vipera bites in which local symptoms predominate. 

B. Multiple Bites: It is possible for Vipera to deliver more than one bite in a single attack and thus may inject a large volume of venom. If there is evidence that such an attack occurred (i.e. history or multiple bite sites), twice the initial dose of antivenom should be given (i.e. 4 vials over 40 minutes at the rate of one vial per 10 minutes). Always watch closely for signs of allergic response; if they occur, treat appropriately and with a slower infusion rate. Give all subsequent doses in one vial increments at a rate of 1 vial per 10 minutes as necessitated by the presence of continued signs and symptoms. 

C. Severe Envenomations: If the patient shows severe signs of envenomation, particularly if early after the bite, treat as a multiple bite, administering 4 vials of antivenom over the first 40 minutes. Give all subsequent doses in one vial increments at a rate of 1 vial/10 minutes as necessitated by the presence of continued signs and symptoms. 

D. Neurological Manifestations: The onset of neurotoxic symptoms can be rapid and subtle, but usually mild and transient. It may be necessary to wake the patient and perform a brief neurological check every hour or so to assure that breathing and other neurological functions are not impaired. Carefully note the progress of any paralysis which may be present. 

If the patient should develop difficulties in breathing or airway management, respiratory support will be required. If the tongue, jaw, or pharynx become paralyzed, insert an oral airway; intubation may be required. Make sure adequate suction equipment is available and operative. 

If any signs of Oropharyngeal paralysis or impaired swallowing exist, give NOTHING BY MOUTH, and keep patient on his side with head down. Watch for airway compromise and aspiration. 

COMMON COBRA (Naja naja naja)
In the event of an actual or probable bite from an Cobra, execute the following first aid measures without delay. 

Snake: 

1. Make sure that the responsible snake or snakes have been appropriately and safely contained, and are out of danger of inflicting any additional bites. 

Transportation: 

1. Immediately call for transportation. 

Telephone: 

Victim: 

1. Keep the victim calm and reassured. Allow him or her to lie flat and avoid as much movement as possible. If possible, allow the bitten limb to rest at a level lower than the victim's heart. 

2. Immediately wrap a large crepe bandage snugly around the bitten limb starting at the site of the bite and working proximally up the limb (the full length if possible). The bandage should be as tight as one might bind a sprained ankle. 

3. Secure the splint to the bandaged limb to keep the limb as rigid and unmoving as possible. Avoid bending or moving the limb excessively while applying the splint. 

4. DO NOT remove the splint or bandages until the victim has reached the hospital and is receiving Antivenom. 

5. Have the Polyvalent Antivenom ready for the emergency crew to take with the victim to the hospital. Give them the following: 

1. the available antivenom (at least 10 vials)

2. the accompanying instruction (Protocol) packet

3. the victim's medical packet (if available)

DO NOT cut or incise the bite site

DO NOT apply ice to the bite site 



Summary for Human Bite 
by 
Indian or Common Cobra

(Naja naja naja)

The bite of the Common Cobra with envenomation can be rapidly fatal (possibly as early as 60 minutes). Please read the attached Medical Management Protocol and respond appropriately. 

A. First Aid: 

1. Bandage and Immobilize the bitten limb with crepe bandages and splint as described in the Immediate First Aid section. Rest this extremity below the level of the patient's heart (if practical). 

2. Transport to a medical center emergency or trauma service. 

B. Medical Management: 

1. Observe for Signs and Symptoms of Envenomation. 

2. If signs or symptoms are present, perform the following: 

a. Administer Lactated Ringers Solution at 200 to 250 mls per hour. 

b. Draw samples and collect initial laboratory data. 

c. Reconstitute the contents of 2 vials (20 mls) of Polyvalent Antivenom with Lactated Ringers Solution (10 mls/vial). Administer the antivenom I.V. piggyback over 20 minutes at a rate of 1 vial (10 mls) per 10 minutes. 

d. Remove the splints and crepe bandage slowly over a period of 10 minutes. If symptoms progress rapidly, reapply the bandage, and administer an additional vial of antivenom. Again attempt to remove the bandage. 

e. Allergic or untoward reactions to the antivenom should be treated with Corticosteroids, Epinephrine, Benadryl, Atarax and/or Antihistamines as appropriate. 

f. Monitor Signs, Symptoms, and Laboratory data, and administer additional antivenom in 1 vial (10 mls) increments at a rate of 1 vial per 10 minutes as necessary to control the progression of symptoms. 

g. The required amount of antivenom will vary with the severity of envenomation. One should anticipate using (including the initial dose): 

3-5 vials total for a minor bite with envenomation. 

10-15 vials or more may be necessary for moderate or severe bites. 



. This is a very venomous and dangerous snake. In this particular species, envenomation usually presents predominately with local necrosis and systemic manifestations. Drowsiness, Neurological and Neuromuscular symptoms may develop early; paralysis, ventilatory failure or death could ensue rapidly. 

Please read and execute the following procedures without delay. 

1. A crepe bandage and splint have been applied as immediate first aid adjuncts to retard the absorption of the venom. DO NOT remove until the patient has arrived at the hospital and is receiving the antivenom. 

2. Make sure that at least 10 Polyvalent Antivenom are present with the patient. This antivenom contains the appropriate fractions necessary to neutralize the components of Indian Cobra venom. 

3. If the patient has been envenomated, the treatment is 3 to 10 vials of intravenous antivenom. Envenomation is diagnosed by the presence of characteristic signs and symptoms. Necessary information follows and is organized in sections: 

Signs and Symptoms of Envenomation

Medical Management

General Considerations

Special Considerations

Consultants

References 

Signs and Symptoms of Envenomation: 

A. Neurological and Neuromuscular: These signs and symptoms will usually manifest earliest. Not all of these will necessarily develop, even with severe envenomation. 

	Drowsiness 
	(>90%) 

	Eyelid drooping (Ptosis) 
	(75-85%) 

	Respiratory paralysis or Dyspnea 
	(70-80%) 

	Ophthalmoplegia 
	(35-45%) 

	Palatal paralysis 
	(30-40%) 

	Glossopharyngeal paralysis 
	(30-40%) 

	Limb paralysis 
	(20-30%) 

	Convulsions 
	(10-20%) 

	Head drooping (Cervical muscle paresis or paralysis) 
	

	Headache 
	

	Sudden loss of consciousness 
	

	Stumbling gait (Ataxia) 
	


B. General: These symptoms typically manifest within one to four hours following the bite if envenomation occurred. 

Nausea and Vomiting 

Hypotension 

Flushing of the face

Warm skin 

Pain around bite site

Abdominal Pain 

C. Cardiotoxicity: Increased Blood Pressure and increased Cardiac Output followed by Myocardial Depression and Asystole. Mortality approaches 100% if cardiotoxic complications occur. 

D. Local Symptoms: In some Cobra bites, local tissue destruction and necrosis can dominate the clinical presentation. Gangrene requiring amputation can occur. Local tissue damage appears to be less frequent and less severe in most cases of Indian Cobra (Naja naja naja) envenomation, but may include: 

Localized discoloration of skin 

Vesiculation (usually small and localized) 

Necrosis (can be extensive, but is characteristically localized to the bite site) 

Local edema (usually minimal) 

E. Fang Marks: Fang marks may be present as one or more well defined punctures, as a series of small lacerations or scratches, or there may not be any noticeable or obvious markings where the bite occurred. The absence of fang marks does not preclude the possibility of a bite (especially if a juvenile snake is involved). In general, the fang marks from an Indian Cobra tend to be small, but deep. The snake in delivering the bite may hold on and chew savagely, and may inject up to 60% of its venom. Multiple bites inflicted by a single snake or by more than one snake are also possible, and should be noted if present (See Special Considerations below). The presence of fang marks does not always imply that the injection or deposition of venom into the bite wound (envenomation) actually occurred. 

Medical Management: 

A. Admit patient to an emergency or trauma service and call the consultant identified by the Poison Control Center. 

B. Begin a peripheral intravenous infusion (16 gauge catheter) of Lactated Ringers Solution at a rate of 250 cc/hour. 

C. Draw blood from the unbitten extremity, and collect urine for the following laboratory tests. Mark STAT. 

1. Type and Cross Match TWO units of Whole blood. 

2. CBC with differential. 

3. Coagulation Parameters: 

a. Prothrombin Time (PT)

b. Partial Thromboplastin Time (PTT)

c. Platelet Count

d. Fibrinogen levels

e. Fibrin Degradation Products 

4. Serum Electrolytes, BUN/Creatinine, Calcium, Phosphorus. 

5. Lactate Dehydrogenase (with Isoenzyme analysis). Isoenzyme analysis may indicate multiple targets of the venom components which may dictate further management. 

6. Urinalysis (Macroscopic and Microscopic Analysis). Must include analysis for: 

0. Free Protein

1. Hemoglobin 

1. Electrocardiogram (Place the patient on continuous monitoring). 

1. Additional Tests as needed or indicated by patient's hospital course. 

1. It may be necessary or practical to repeat some or all of the above serum and urine tests periodically over the hospital course to monitor the effects of antivenom therapy or to detect late changes in parametric values. 

1. OBSERVE PATIENT CLOSELY for signs and symptoms of envenomation which usually manifest between 15 minutes and two hours following the bite. 

1. If NO signs or symptoms have been noted after TWO hours, there is the possibility that the patient received a dry bite (no venom injected). 

1. VERY SLOWLY begin to remove the bandages and splint watching carefully for any changes in the patient's status. If any changes occur, assume the patient has been envenomed and prepare to give antivenom immediately (as directed below). 

1. If signs and symptoms still fail to manifest, continue CLOSE observation of the patient for an additional 24 hours. 

1. IF ANY SIGN OR SYMPTOM becomes apparent or has been noted during the course of evaluation, begin Antivenom Therapy as follows: 

1. Administer the Antivenom intravenously over a period of 20 minutes at a rate of 1 vial per 10 minutes (i.e., 1.0 mls per minute). 

1. Should any signs of ALLERGY/ANAPHYLAXIS (e.g., coughing, dyspnea, urticaria, itching, increased oral secretions, etc.) develop, immediately discontinue the administration of antivenom, and treat symptoms with epinephrine, steroids and antihistamines. As soon as the patient is stabilized, continue the antivenom infusion at a slower rate. 

1. After the first two vials of antivenom has been administered, the splint and the bandages may be removed. This should be done VERY SLOWLY over a FIVE minute period to prevent a bolus release of venom. If the patient's condition worsens: 

. Reapply the crepe bandage. 

a. Prepare a third vial of antivenom (1 vial in 10 mls of Lactated Ringers Solution) immediately as directed above. 

b. Infuse this dose at 1.0 ml per minute for 10 minutes. 

c. Release the bandage again slowly over 5 minutes. 

a. In any case, an additional vial of antivenom should be prepared and allowed to dissolve fully. Anticipate giving this next dose approximately Two hours after the first two vials has been delivered. If the patient's symptoms should persist or worsen, administer this dose 60 or 90 minutes following the first dose or doses. 

a. Antivenom Therapy is the mainstay of treatment for cobra envenomation. Many of the symptoms are ameliorated or entirely eliminated by the antivenom alone. Other symptoms will require additional modalities of therapy to correct. Local symptoms may take several days to weeks to completely resolve; their progression, however, may be treated with antivenom therapy. 

a. Neurological Symptoms (especially respiratory obstruction or failure) are usually the most immediate cause of dangerous problems. Often, these are improved by the antivenom. If breathing becomes impaired, provide respiratory assistance. Secretions may become copious, necessitating suctioning. 

a. Hematological symptoms may present as a Disseminated Intravascular Coagulopathy, and are treated as are other DICs. This, however, is uncommon with cobra envenomation. 

a. Renal symptoms are rare in cobra envenomation, but may complicate the situation, and if severe (i.e., Acute Renal Failure) may necessitate Peritoneal Dialysis. 

a. If severe muscle paralysis develops and persists, administer 0.6 mg of Atropine IV. Follow by giving 0.5 mg of Neostigmine IV every 30 minutes for a maximum of FIVE doses. 

a. It is important to keep venom neutralization current and continuous. The best method to accomplish this is to keep a close watch on the patient's status. If the present condition does not improve, or should it worsen for any reason, additional antivenom should be administered. The antivenom should ideally be diluted 1 to 10 in Lactated Ringers Solution, and always given by intravenous infusion at a rate of One vial per 10 minutes (1.0 mls per min). Give all additional antivenom in one vial doses. One should anticipate using Three to Five vials for a minor bite. Ten to Fifteen may be necessary for moderate or severe bites. 

a. It is advisable to perform periodic serum and urine analyses during therapy (as outlined above). 

a. It is always best to keep the patient in an Intensive Care setting until free of major symptoms for 24 hours. The patient should be observed in the hospital for at least 24 hours after symptoms are stabilized. 

General Considerations: 

A. It is important that the patient be placed at rest, kept warm, and avoids unnecessary movement. 

B. The onset of dangerous Neurotoxic symptoms can be rapid and subtle. In addition, they are more rapidly reversed in their early stages than when fully developed. It may be necessary to wake the patient and perform a brief neurologic check every hour or so to assure that breathing and other neurological functions are not impaired. Carefully note the progress of any paralysis which maybe present. 

C. Respiratory obstruction and failure are the greatest immediate concerns. Should the patient develop difficulties in breathing or airway management, respiratory support will be required. If the tongue, jaw or pharynx become paralyzed, insert an oral airway; intubation may be required. Make sure adequate suction equipment is available and operative. 

D. Fluid management is very important in snake bite cases. The patient should be well hydrated and a brisk urine output maintained. 

E. If any signs of Oropharyngeal paralysis or impaired swallowing exist, give NOTHING BY MOUTH, and keep patient on his side with head down. Watch for airway compromise and aspiration. 

F. Morphine is CONTRAINDICATED because of its tendency to suppress respiration. Alcohol should also be avoided. 

G. In cases in which Circulatory Shock remains uncorrected by antivenom therapy, plasma volume expanders and/or vasopressor agents may be given with appropriate considerations. 

H. Tetanus prophylaxis should be current. 

I. Antibiotics are NOT recommended prophylactically. 

Special Considerations: 

A. Local Necrosis: 

1. The degree of local necrosis appears to be less with Indian Cobra (Naja naja naja) envenomation than with other Naja naja subspecies. Prompt delivery of antivenom following the bite may lessen the extent of local tissue damage, although some evidence suggests that certain antivenoms have less efficacy in ameliorating or protecting against the local action of certain cobra venoms. This latter statement should not be held as a contraindication to the use of antivenom in those cases of cobra bite in which local symptoms predominate. 

B. Multiple Bites: 

1. It is possible for a cobra to deliver more than one bite in a single attack, and thus may inject a larger volume of venom. If there is evidence that such an attack occurred (i.e., history or multiple bite sites), twice (2X) the initial dose of antivenom should be given: (i.e., four vials in 40 mls of Lactated Ringers solution delivered over 40 minutes at a rate of one vial per ten minutes). Always watch closely for signs of allergic response; if they occur, treat appropriately and slow infusion rate. Give all subsequent doses in One vial increments at 1 vial per 10 minutes as necessitated by the presence of continued signs and symptoms. 

C. Severe Envenomation: 

1. If the patient shows severe signs of envenomation, particularly if early after the bite, treat as a multiple bite administering four vials of antivenom over the first 40 minutes. Give all subsequent doses in ONE vial increments at a rate of one vial per 10 minutes as necessitated by the presence of continued signs and symptoms. 

D. Testing for Equine Protein Sensitivity: 

1. It is NOT ADVISABLE to utilize subcutaneous or intradermal testing for sensitivity to equine products in that such testing may be unreliable, and may unnecessarily delay antivenom therapy which must be used if any signs of cobra envenomation are present. 

2. If there is reason to believe that the patient may be sensitive to equine protein products (e.g., previous snake bite treated with antivenom in which a sensitivity reaction was noted, multiple previous snakebites): 

a. Administer 1 gram of Solumedrol I.V. push. 

b. Wait 15 minutes before administering the antivenom. 

c. Administer the antivenom at a rate of one vial ten minutes, but be prepared to infuse more slowly if allergic symptoms manifest. 

d. Be prepared to treat for anaphylaxis with epinephrine and other vasoactive medicines. 
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