
Title:
	Common krait neuroparalytic envenomation presented with locked in state masquerading as brain death.
Abstract:
	Krait (Elapid snake) bite may be painless, without evidences of flang marks and the patient is many a times unaware of the bite. This may present as unexplained neuro paralysis, deep coma with absent brainstem reflexes and it may look like brain death. We are presenting a case of such unexplained neuro paralysis who was diagnosed on clinical ground and he was completely recovered with anti-snake venom(ASV) and supportive treatment. High index of suspicious, background history of patient and timely empirical ASV therapy can save the patient of coma with unexplained neuro paralysis from definite death. 
	
Introduction:
[bookmark: _GoBack]	Snake bite is common in rural parts of India and it is agriculture related occupational hazard1. This disease is one of the most neglected disorder of tropical countries as reported by World Health Organization(WHO). Krait bite is characteristically nocturnal, sometimes with absent flang marks, painless and; innocent humans are usual victims who are sleeping on ground in open area at night. It may present as early morning neuro paralysis (EMNP) with deep coma and absent brainstem reflexes mimicking brain death2. Due to lack of snake bite history, non-availability of specific diagnostic tests, this diagnosis is challenging for critical care physician and it requires high index of suspicious. Disorders mimicking brain death should be ruled out by appropriate investigations and neuro imaging and; the patient should be treated with therapeutic dose of anti-snake venom (ASV) and other supportive measures in EMNP3. We are reporting a case of EMNP, deep coma with depressed brainstem reflexes, and it was a diagnostic dilemma of brain death for emergency care physician. The patient completely recovered with ASV and supportive measures
	

Clinical Case:
	A 35-year-old Asian male working as a labourer was brought to the emergency room at 7.00 AM in June 2017 at tertiary hospital of Ahmedabad, India. He was unconscious with frothing and excessive salivation from mouth before one hour as reported by his wife. On admission, he was comatose with GCS 3/15, temperature 98.80F, radial pulse 120 per minute, blood pressure 130/78 mm of Hg and shallow respiration (4 per minute) and Spo2 80% at room air. He was immediately intubated and supported with CMV mode mechanical ventilation and intra venous excess was established. He was not having any skin rash, external injury or bite marks. Neurological examination revealed power grade 0/5 in all limbs, soft neck muscles, hypotonia, absent superficial and deep tendon reflexes with mute plantar response. Doll’s eye movements, corneal reflexes and cough reflex were absent. Both pupils were dilated (8mm) and not reacting to light. Respiratory system examination revealed bilateral equal air entry and scattered coarse crepitations at both left infra axillary region with vesicular breathing. Cardiovascular and abdominal examination were clinically normal. On further enquiry to family members, he had history of acute colicky abdominal pain followed by vomiting at midnight during sleep and after that episode he again went to sleep. He was well before yesterday night and went to sleep in open courtyard of his house on floor bed. His house was situated at peripheral part of a small village surrounded by farms. Point of care random blood sugar was 105 mg and electrocardiogram was showing sinus tachycardia. Arterial blood gas analysis showed PH of 7.38, Po2 70 mm Hg, Pco2 54.3 mm Hg, Hco3 28.2 mEq/L, Na+ 140 mEq/L, K+ 4.2 mEq/L. His biochemical and metabolic panel investigation were within normal limit. An urgent CT head was normal and he was admitted to intensive care unit and was supported with mechanical ventilation for further management with provisional diagnosis of acute encephalopathy syndrome under investigation. His CSF report showed protein of 26 mg %, chloride 95 mg%. Sugar78 mg% and 3-4 cell (all lymphocytes)/ HPF. CSF India ink stain for Cryptococcal antigen, HSV PCR and ADA level were normal. Serological studies for HIV, HBsAg and HCV were negative. At this stage a broad differential diagnosis of poisoning of psychotropic drugs, AIDP, myasthenic crisis with hypoxia, diffuse encephalomyelitis of unknown origin, rabies or neuro paralytic snake envenomation were considered. History of colicky abdominal pain and vomiting at midnight, floor bed sleeping outside home and early morning neuro paralysis, were pointing toward common krait-snake envenomation with neuro paralysis. He was fully exposed to look for fang marks or other evidence of snake bite, but nothing positive was found. Due to high index of suspicion, bed side neostigmine challenge was decided to check reversible neuro muscular paralysis. He was given 0.5 mg Atropine injection followed by 1.5 mg Neostigmine intravenously, after few minutes the patient showed eyelid movement with cough reflex on ventilation. This strengthen the possibility of elapid snake bite with resulting severe neuro paralysis. Our literature searches for such type of cases showed similar clinical case reports of neuro paralysis with brain death type picture in common krait bite envenomation in SouthEast Asian countries. Because of no other alternate clinical diagnosis, it was decided to give therapeutic trial of Anti Snake Venom(ASV) of polyvalent type, he was given Injection ASV 100ml intravenous over one hour followed by infusion of 100ml ASV 8 hourly for 3 days along with injection atropine 0.5 mg and injection neostigmine 1.5 gm IM 8 hourly. His muscle powder, eye movements and respiration improved over next 72 hours. He was off the ventilation and gained full consciousness on sixth day of treatment. His limbs power returned to grade 4/5 after three weeks and was able to walk with supports. He denied any history of snake bite and was discharged after 25 days of admission. He was having normal motor and visual function after 6 week and was able to join his work.
Discussion:
                     Snake bite is one of the common medical emergencies which require intensive care admissions. It is common in rural part of India and World Health Organization has estimated 49000 deaths every year due to snake bite and this is the highest snakebite related mortality in the world. Reasons of this high mortality are poor transportation facilities, tradition of first visit to faith healers before reaching to medical facilities, depriving benefit of initial golden hours of treatment, non-availabilities of species specific and freely available ASV, poverty and lack of well-defined snakebite prevention measures2. Poisonous snakes in India are the Elapidae (cobra and common krait) and Viperidae (Russel viper, pit viper and saw scaled viper). Elapidae venom is neurotoxic, while that of Viperidae venom is cytotoxic. Krait is nonaggressive, shy, nocturnal, cold blooded snake that often enter human dwelling at night in search of hunting small animals like mouse1. Krait bites are sometime painless and occur during night, while person is in sleep and many a times history of snake bite, witness of snake seen by patient or relatives, bite mark (flang mark) over body surface are absent and victim is also unaware of the bite during the sleep. Early morning neuro paralysis with absent brainstem reflexes mimicking brain death with history of colicky abdominal pain and vomiting, but no history or any marks of snake bite over the body have been reported in some rare krait bite cases4-7. Elapid venom contains alpha and beta bungarotoxins which have phospholipase like activity and it hydrolase phospho-glycerides resulting to inhibition of acetylcholine release from presynaptic membrane of neuro muscular junction8. Krait venom neurotoxin create autonomic disturbance in form of uninhibited neurally mediated noradrenaline induced sympathetic hyper activity and it may lead to abdominal pain, vomiting, perspiration, mydriasis, tachycardia and hypertension because of reduced cholinergic activities9. Elapid envenomation acts by two ways, direct neurotoxic effect on central nervous system and it may result to various grades of altered sensorium, and presynaptic or post synaptic neuro muscular blockage as per alpha and beta bungarotoxin concentration of the venom. Krait bite cause variable duration and severity of neuro paralysis, because alpha bungarotoxin act at post synaptic membrane and beta bungarotoxin work at presynaptic membrane of motor end plate8. Neurotoxic effects manifest after 4-12 hour of snake bite with ptosis, external ophthalmoplegia, paralysis of muscle of deglutition, neck muscle, respiratory muscles and may progressed to quadriplegia or locked in status and coma.
                       Our patient was presented in locked in syndrome with absent brain stem reflexes and fixed diluted unresponsive pupils mimicking brain death. Emergency care physician should not misdiagnosis such patients as brain death. Brain death diagnosis requires clear cause of neurological insult, documentation of absent brainstem reflexes, after excluding condition which mimic brain death like metabolic disorders, sedative drug intoxication neuro paralytic snake bite and by confirming the diagnosis with the help of relevant neuro imaging and EEG study10. 
              Patient sleeping on floor bed in open area of farm house with midnight abdominal pain, perspiration, and vomiting followed by early morning locked in syndrome with absent brainstem reflexes should be diagnosed as krait bite neuroparalytic envenomation even in absence of snake bite history or absence of flang marks on body surface, if there is no alternate disorder which can support the clinical diagnosis. After stabilising hemodynamic parameters ASV treatment Should be started empirically. Neostigmine challenge test may support the diagnosis, but the ASV treatment should not be delayed even if the test is negative. Because krait venom binds at both pre and post synaptic level as per alpha and beta bungarotoxin ratio of the venom, while neostigmine reverse only post-synaptic blockage. The ASV is a lifesaving antidote of snake bite and it is generally safe with rare incidence of anaphylactic reactions, it should be started after negative test dose and by slow intravenous infusion. Most of the reactions can be managed by slowing or stopping the ASV infusion and with the help of antihistamine, adrenaline, hydrocortisone injections2.
              Our case was diagnosed as a possible krait bite neuro paralysis, because of high index of suspicion, circumferential evidences and positive neostigmine test, although it was mimicking brain death. Patient was fully recovered with ASV treatment, supportive measures and mechanical ventilation within 6 weeks of admission. 
Conclusion:
 	Early morning unexplained neuro paralysis or locked in syndrome with depressed brain stem reflexes and background history of sleeping on floor bed in open house of rural area with history of abdominal pain and vomiting 5-10 hours before presentation to the hospital should be treated as krait bite neuro paralysis syndrome in krait endemic countries and adequate dose of ASV with mechanical ventilation and circulatory support should be continued, even it mimics brain death after excluding other potential alternative diagnosis.
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