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TITLE: Comparison of Two Anti Snake Venom Protocols iantbtoxic Snake Bite: A

Randomized Trial

ABSTRACT:

The dose of Anti Snake Venom (ASV) in hemotoxickendite depends on the amount of
venom injected and species of snake. All trialSauth East Asia have studied different doses
of ASV, wherein the ASV in high dose group itselbsvlower than the dose that is
recommended in National protocol. These studiesr&al/low dose protocol, as there was no
difference in mortality and morbidity between theugps. So, this study intended to assess the
efficacy of National protocol in reducing morbidigjmd mortality in hemotoxic snake bite in
comparison to current protocol followed in instibut. This was an open label randomized
trial of 140 hemotoxic snakebite patients. Groupedeived national protocol: initial dose of
100 ml followed by 100 ml 6th hourly till 20-minut&/hole Blood Clotting Time (20WBCT)
was less than 20 minutes or 300 ml of ASV was giwehichever was earlier. Group B
received 70 ml followed by 30 ml every 6th hourhtilitwo consecutive 20WBCT were less
than 20 minutes. There was no statistical diffeeeimcthe amount of ASV required in both
the groups. Mortality and acute kidney injury wedrigher in group A (statistically not
significant), probably due to sicker patients imttigroup. There was no relapse of clotting
time abnormality in both the groups. In a significaumber of patients (12%), clotting time
was persistently prolonged till death. We found tha use of National ASV dosing protocol

did not decrease the mortality and morbidity.
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INTRODUCTION:

Snake bite is an important health problem worldwigsulting in significant morbidity and
mortality, particularly in South East Asia. Theiskence of snake bite in India was found to

be 83000/year with mortality of 11000/year (2068).

About 236 species of snakes are found in India bfclwv 17 are considered medically
important poisonous snakes by World Health Orgaitizg WHO).® The snake bite can be
hemotoxic, neurotoxic, myotoxic, nephrotoxic or etixbased on predominant manifestation.
Among them, hemotoxic snake bites constitute aroniapt group implicated in significant

morbidity and mortality.

Anti Snake Venom (ASV) is the only available spiecifeatment in snake bite. They act by
neutralizing the circulating venom constituents VA&/ailable in India is polyvalent which is
effective against four common species: Russellgerv{Daboia russelii), Common Cobra
(Naja naja), Common Krait(Bungaru caeruleus) and Saw Scaled vipgEchis carinatus).®
The appropriate dose of ASV in hemotoxic snake H#pends on the amount of venom
injected and the species of snake, but, it is malty impossible to determine both of them in
an emergency setting due to lack of rapid laboyatests. ASV must be administered as early
as possible once there is an evidence of envenomigatineutralize the circulating venom and
prevent further complications. Hence, empiricalndead dosing recommendations are

necessary for effective reduction of morbidity andrtality from the snake bite.

The appropriate protocol for ASV administratiomist well established till date. The WHO,
regional office for South East Asian Region (SEARI)delines suggest ASV dosage based on
the species of snake. It suggests initial dosed6frtil of Indian polyvalent ASV for Russel’'s
viper bite and 50 ml for saw scaled viper bitéBut, only in few cases species of snake can
be identified and thus, treatment is mainly depahda syndromic approach. There are also
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no definite guidelines on dose of ASV in case abkent coagulopathy. The Indian national
shake bite protocol consultation-meeting (2007pnmemended an initial dose of 100 ml of
ASV for cases with 20-minute Whole Blood Clottingme (20WBCT) of more than 20
minutes for hemotoxic snake biféThis is based on the study by Tun Pe et al ir6198ere
they studied the amount of venom injected by Rilisseiper snakes and found that the
average amount of venom injected by an adult smale63+ 7 mg , the maximum among the
four snakest™ So, it is better to give the first dose which cautralize the average amount of
venom injected by an adult Russell’s viper, i.€0 ifl of Indian ASV. Total amount of 250 to
300 ml is recommended as maximum dose. This is laés®d on the same study where
maximum venom injected was found to be 147 mgitl8s,recommendation was done based
on an assumption that 30 ml can neutralize the maxi venom injected. Repeat doses to be
given if there is persistent coagulopathy in thenfoof continued bleeding at 2 hours or
20WBCT of more than 20 minutes after 6 hours. 20WBG be checked after 6 hours of
antivenom administration since it takes about 6r&idor replenishing consumed clotting
factors by liver. The repeat dose can be 50 toriD@nd the exact dose recommendation was
not done because many doctors believed as timegsses the amount of unbound ASV
declines and administration of high dose like 100may be unnecessary. So, a dosing range
of 50 to 100 ml was recommended. It was also recenu®d that there is no need for
maintenance doses of antivenom once coagulopagkelsalved since ASV is F(ab)2 and has

a long half-life.

Though these recommendations are logical, theynatébased on strong clinical evidence.
Till date only four randomized trials involving 23€ases (two studies included both
hemotoxic and neurotoxic cases), two prospectiveias and a few observational studies
have compared different doses of Polyvalent F(ami?-snake venom in hemotoxic snake

bites Daboia russelii, Echis carinatus) in SEAR.®"



No Randomized Controlled Trial (RCT) in India hasleated the efficacy of dose of ASV as
recommended by the national committee. Few stuthee been done in the past to address
the issue comparing high versus low dose and hawadfno difference in terms of mortality
and morbidity, but the dose administered in higlsedgroup was itself lower than the

recommended dos®®'%These studies showed to have serious methodoldigioes.

This study was therefore undertaken with an objectdo assess the efficacy of the National
protocol in reducing morbidity and mortality in hetaxic snake bite in comparison to the

relatively lower dose protocol followed in our irstion.
MATERIALSAND METHODS:

This is an open label, single center, 1:1 RCT ofepés with hemotoxic snake bite treated in a
tertiary care center of south India from Septemd@t3 to July 2015. The protocol was
reviewed and approved by the Institute Ethics Subroittee on Human Research (Approval

Number JIP/IEC/2014/1/24 dated: 29/01/2014).
Inclusion criteria:
All cases of hemotoxic snake bites with a posif@¥VBCT at presentation
Exclusion criteria:
a Presence of neurotoxicity
b Patients who had received more than 200 ml of A8\ rie randomization

Since, the study was done in a tertiary care ra@fegnter; most of the cases were referred
after treatment with initial dose of ASV. The eslted sample size was 192 (sample size
estimation described later). In order to meet dgpiired sample size in limited study period a

maximum limit of 200 ml of ASV was defined.



Procedure;

All patients with snake bite admitted in hospitadres assessed for eligibility. The 20WBCT
was performed at presentation for those cases awtmbt received any amount of ASV prior
to admission. If the patient had received any amo@i\SV, 20WBCT was performed after
six hours of initial ASV administration. The 20WBGWas measured using a clean glass test
tube. One ml of venous blood sample was placedgtass test tube, left untouched for 20
minutes. At the end of 20 minutes, if blood remdifiguid and runs out, then the patient was
considered to have positive 20WBCT. If clotting éinat presentation was less than 20

minutes, test was repeated every hour up to thwaesHollowed by second hourly.

Eligible cases were randomized after taking infamewritten consent from

patient or caretakers. Simple randomization teamnigvas used for the study. We used
computer generated random number sequence. Abbocatbncealment was done by the
following method. If a case was found to be eligjlihe principal investigator used to call the
guide through telephone and inform the case numBased on the automated random
number sequence that was generated before thenbegiaf study, guide used to inform to

which group the patient had to be assigned.

Group-A was administered an initial dose of 1000MASV in 500 ml normal saline over one
hour followed by 100ml 6th hourly till 20WBCT wa®gative or till maximum of 300 ml of

ASV was given, whichever was earlier (National poat).

Group-B was administered with a protocol followednstitution i.e. initial ASV of 70 ml in
500 ml of saline over one hour followed by 30 ml1i@0 ml of normal saline over 15-30
minutes every 6th hourly until two consecutive 20@0/Bwas negative, where 20WBCT was
performed every 6th hourly prior to administratiai ASV as depicted in figure 1

(Institutional protocol).



Patients in both groups were monitored using 20WBGQTrelapse of clotting time. ASV
reactions were managed accordingly. The patient®) hiad clotting abnormality despite
ASV, were managed symptomatically with plateletsgsh frozen plasma (FFP) and
cryoprecipitate accordingly. The treating physicraade decision other than dose of ASV
administration including vasopressor support, supym transfusions, and antibiotics.
Patients were followed until discharge or death anttome measures were noted. Acute
Kidney Injury (AKI) was defined based on Kidney Bése Improving Global Outcomes
(KDIGO) criteria.® Progressive cellulitis was defined as cellulitigeexiing beyond one

joint from the initial leading edge at the timeaafministration of the first dose of ASV.

We used polyvalent Snake Venom Antiserum |. P. rfaotured by VINS bio products
limited, Hyderabad, India. Multiple batches of A8¥re used over a period of 2 years, based

on the availability in the institution.

The primary outcome was a composite outcome inetudumber of patients developing AKI
and mortality. Secondary outcomes included indi@ldocomponents of primary outcome,
renal replacement therapy (RRT) and duration, tieqgiired for clotting time normalization,
amount of ASV required, proportion of adverse neacto ASV, duration of hospital stay,

proportion of patients developing shock, cellulgrsd severity.

A subgroup analysis of treatment naive cases wae dwluding those who didn’t receive

any dose of ASV before randomization.

The incidence of AKI among the patients with hematsnake bite was reported to be 64%
in our hospital, where the protocol followed wamsaas the protocol used for control group
in this study. A sample size of 192 was estimatétl an expectation that National protocol
for treating patients with hemotoxic snake bite igdole able to reduce the AKI by 20% at

5% level of significance and 80% power.



The distribution of categorical data related toigudt gender, signs and symptoms at
presentation, clinical characteristics, clinicaldatreatment outcome were expressed as
frequency and percentage. The comparison of thasables between the groups was carried
out by using chi square or fisher's exact test. Taga for age, duration of dialysis, the
amount of ASV, duration of hospital stay, renaldiion parameters and routine biochemical
parameters were expressed as mean with standaatioe\(SD) or median with range. The
comparison of the continuous variables between grmips was carried out by using
independent student t test or Mann-Whitney U test laetween the signs and symptoms and
clinical characteristics was carried out by indefestt student t test or Mann-Whitney U test
or one way analysis of variance or Kruskal Waléisttwhichever was appropriate based on
distribution of data and number of groups. The cangon of the treatment and clinical
outcome in relation to signs and symptoms and adinicharacteristics at the time of
presentation was carried out by using chi squarEisiier's exact test. Comparison of the
values of continuous variables at the time of pregt@n in relation to clinical and treatment
outcome was carried out by using independent stutldest or Mann-Whitney U test
whichever was appropriate. All statistical analyses carried out at 5% level of significance
and p value <0.05 was considered as significanta B&as entered in Microsoft Excel and
analyzed using IBM SPSS version 20. The trial heenlregistered in clinical trial registry of

India, and the registration number is CTRI/2015005826.

RESULTS:

A total of 263 patients who presented to mediciasualty with history of snake bite and
positive 20WBCT, were assessed for eligibility. rijzstwo patients also had neurotoxic
features and thus, were excluded. Fifty-six pasield not show any features of toxicity. So,
20WBCT was rechecked with the proper method andfahem were found to have negative

20WBCT, hence were excluded. Thirty-three patidais received more than 200 ml of ASV
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before presentation to institution and thus, wetelugled. Two patients had cardiac arrest
before randomization, and thus, were excluded. Ele@d0 patients were eligible for the
study. After taking written consent from patients relatives’ randomization was done.
Seventy-four cases were randomized to group A,6&ntb group B. Three patients in Group
A didn't receive complete dose of ASV due to theeasle reaction and 71 were treated as per
protocol. In group B, there was protocol violationtwo cases, and one patient didn't receive
complete dose of ASV due to an adverse reactioBroup B. Hence, 63 were treated per

protocol. The data is summarized in figure 2.

The meantSD age of patients presented to the labsyais 38.8+14.2 years. Snake bite was
more common among males (~74%). Majority of snake fatients were either farmers or
daily laborers. Most of the patients (~75%) werttebi at workplace in concordance with
WHO considering snake bite as an occupational daa&ost of the patients (~85% of cases)
had bite in lower extremity. Among 140 cases, 8 %) cases were referred from other
hospitals and approximately 50% of those casesvet@&SV before referral. Only 11 among
140 patients brought the snake, and of them eigne iRussell's viper and three were saw
scaled viper as identified at our hospital. Fewegpas [16 (11.4%)] had history of bite but had
not witnessed the snake, but based on presencellolits and coagulopathy, a syndromic
diagnosis of hemotoxic snake bite was made andetteaith ASV and were classified as
presumed snake bite. Baseline data among the gegpsnmarized in table 1. There was no
significant difference in the baseline parametardoth the groups. Although, patients with
elevated creatinine at presentation was higheraomgA, 19 of 74 (25.7%) compared to 11 of
66 (16.7%) in group B and patients with hypotensabmpresentation was higher in group A

(9.5%) than in group B (6.1%), but these differenaere not statistically significant.

Outcomes of thetrial:



Overall 79 patients among 140 had AKI i.e. 56.4% a0 out of 140 patients died in the
study with the mortality rate of 14.3%. All the fgaits who died also had AKI. The primary
outcome (AKI, death) was higher in Group A [60.8% group A, 51.5% in group B].
However, it was not statistically significant (p0s268). Mortality was higher in group A
(18.9% in group A, 9.1% in group B), but it wasaal®t statistically significant (p = 0.097).
This data is as summarized in table 2 and 3. Antbagases enrolled in the study, 30 cases
had serum creatinine more than 1.5 mg/dl at praent Among the rest 110 patients 49
patients developed AKI (44.5%). The difference ke AKI among these patients was also

not statistically significant. (47.3% in group Al.8% in group B, p = 0.565).

In the trial, 45 patients required RRT as decidgdhle treating physician i.e. 57% of patients
among those with AKI (n=79) and 32.1% of the tstaidy population (n=140). There was no
significant difference in number of patients reqgr RRT between both the groups [18
(25.7%) in group A, 15 in group B (22.7%) p = 0.p8%ot all the patients who required RRT
were dialyzed because few patients had signifibgpbtension and were not possible to be
taken for RRT and few died of other complicatiore$ooe they could be dialyzed. A total of
24 patients received RRT i.e. 53.3% of those wlynired RRT (n=45) and 17.1% of total
study population (n=140). There was no differeneevieen the groups [13 (17.6%) in group

A, 11 in group B (16.7%), p = 0.888].

Among these patients, three (two in group A, ongrioup B) patients received Slow low
efficiency dialysis (SLED) in initial sessions folled by hemodialysis (HD) once blood
pressure stabilized. Ten cases (3 in group A,gtanp B) received HD alone. 11 (8 in group

A, 3 in group B) patients received SLED alone.

The median duration of SLED in group A was six [spuanging from four to 19 hours and in

group B was six hours ranging from four to eightitso This was not statistically significant



(p = 0.883). The median duration of HD in group Asal6 hours, ranging from eight to 58
hours and in group B was nine hours ranging froor fo 22 hours. This was not statistically

significant (p = 0.162).

The time required for clotting time normalizatiomsvdefined as the time from the first dose
of ASV administered after randomization to the timeen 20WBCT was negative, that was
measured every 6th hourly. In a significant nundfgratients 17 among 140 (12.1%) clotting
time was persistently prolonged till death. Amohg 17 patients, complete dose of ASV (i.e.,
300 ml or more) was administered to 11 patientssarmtumbed to the disease within one to
two days. Five patients died within a short pewdéddmission so that total dose of ASV was
not administered. One patient was not given fueddue to severe anaphylactic reaction to
ASV. This number was higher in group A though natistically significant. [11 (14.9%) in
group A, 6 in group B (9.1%), p = 0.296]. The losigéme taken was 48 hours. Since 17
cases had persistent prolongation of clotting tiitedeath, survival analysis for time to
clotting time normalization was done to statistiaabessment, which showed no significant

difference as shown in figure 3.

There was no relapse of clotting time abnormatityhie form of prolongation of clotting time
once it was less than 20 min. The amount of AS\Wireq was lower in group B but not
statistically significant. Though group B receiviedver dose every 6th hourly, time required
for clotting time normalization was longer and, adative dose requirement was comparable

to group A.

The median duration of hospital stay was five daith inter quartile range of 3 to 7 days.
The longest duration of stay was 30 days. There maasignificant difference between the

groups (4.5 and 5 days in group A and group B raspady).
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Hypotension was documented with the need for vassor support in 35% of patients (49 of
140 patients). Among them, 11 patients had evidehcapillary leak syndrome. Six patients
died of the capillary leak and five patients impedy Two patients had documented evidence

of adrenal insufficiency.

Though all the patients with evidence of coagulbpate. with positive 20WBCT were

enrolled in the trial, only 69 patients (49.3%) ftidical bleeding from at least one site. Most
common was mucosal bleed from gums; one patientifteacranial bleed in the trial. The
proportion of patients with clinical bleeding waiger in group B in concordance with the

longer time required for clotting time normalizatithough it was not statistically significant.

Seventy-three patients (52.1%) had progressiveultil with no significant difference

between the groups. Nine patients had severe tacabsis requiring debridement.

Patients with indication for blood and blood produitansfusions were transfused
accordingly, and there was no difference betweergtbups. The numbers mentioned doesn’t
represent those numbers which required transfusemause few patients though required
transfusion, died before transfusion was done.olatg number of patients mentioned in
Intensive Care Unit (ICU) admission was given ICare; and this is not only based on
requirement but also on availability at given poaittime. Since, exact criteria for ICU

admission is not available, the number of patieadsiring ICU admission is not available.

Major adverse reaction to ASV including anaphylasthock and severe bronchospasm was
seen in 5.7% of cases. All the reactions developewitial 50 ml of ASV administration. So
higher dose of ASV, may not be an issue with reisfgethe adverse reaction. Alimost 82.1%
had a minor adverse reaction in the form of chplsiritus, and fever. Analysis of secondary
outcome was also done based on per protocol andlifference was found. Data is
summarized in table 2 and 3. There were few rameptications in the study. Two patients
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had acute angle closure glaucoma; these patiests held capillary leak syndrome. Two
patients had clinical and laboratory evidence affyygopituitarism. Two patients had definite
evidence of adrenal insufficiency. Four patientsl fzcute respiratory distress syndrome

(ARDS) and required ventilator support.
Subgroup analysis.

Subgroup analysis was done excluding those patievit® received ASV before
randomization. Total of 97 patients, 50 in groupAd 47 in group B were analyzed. The

results were similar to the main group. The databsilated in Table 4
DISCUSSION:

In this study use of National protocol did not redunorbidity and mortality from hemotoxic

shake bite, compared to relatively low dose prdtoco

All the randomized trials in India till date havaudied different dosing protocols in ASV,
where the ASV administered in high dose group fiteeds lower than the dose that is
recommended in National protocol. No trial has cared the National protocol with 100 ml
of ASV as initial dose and 100 ml as repeat dofbBemas et al administered 4 ampoules (40
ml) as initial dose in high dose group); Tarring et al administered 20 ml of ASV as initial
dose in high dose grouf}®) Repeat doses of ASV were administered after 2 kmuts in
these studies. Among these studies Tarring etdaPal et al also included neurotoxic snake
bites in the stud$® Only one prospective study from the same instibytéSrimannarayana
et al has compared 100 ml of ASV as initial doseg 8@ ml as repeat doses versus 70 ml as
initial doses and 30 ml as repeat doses in the fofninfusion® These studies have
concluded that there was no significant benefiterms of mortality and morbidity in high
dose group compared to low dose. But, amount of A&ylirement is significantly less in

low dose group. Hence, they preferred low dosdnémnotoxic snake bite. But, the ASV dose
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in high dose group was less than recommended. nrstady we studied whether the use of

high recommended dose can decrease the mortatitynarbidity.

In the study by Tarring et al there was no mostaditd no AKI. In the study by Thomas et al.
mortality was 4% and AKI was 22%. This is signifitig less when compared to our study.
Bite to needle time in the study by Tarring et alsvless than 6 hours in around 90% of cases
and mean bite to needle time in the study by Thoeatas is 4 to 6 hours. This is almost
similar to our study where median bite to needieetis 6 hours. Therefore, this significant
difference in mortality and AKI cannot be explaingg delay in administration of ASV. The
probable explanation is, this study is done in @egoment referral institute catering needs of
rural areas around this place, where the populasanore prone for snake bites and more
sick cases are being referred to this center. &sed on these observations it may be
considered that our study had cases with severenenvation compared to other studies and

it is impractical to use so low doses of ASV irsthlinical setting.

Mortality in both the groups is significantly higheompared to other studies. Mortality rate
of hemotoxic snake bite in our institution was 2B%&n observational study done by Maya et
al in 2012 The ASV protocol used in most of the cases inghisly was same as that used
in group B. This is even higher than our study.sWas one of the reasons to conduct this
trial. Moreover, in study by Srimannarayana et attality was 23%, which was also
conducted in the same institution. The instituiea tertiary referral government center and it
is likely that more severe cases were referredtregun higher mortality. Being a referral
center, it is possible that duration for patieotseach the institution was longer and venom
could have extravasated into extravascular commanttieind even the higher dose of ASV
might not have neutralized it. It is also knownttA&V is not alone sufficient to prevent and

treat all the manifestations of snake Hit&.
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Oxidative stress and inflammation are also consill@s one of the pathogenesis of snake
bite, which persist despite treatment with ASW.Geographic variability in response to
antivenoms may also be a reason for relative icet§j of ASV in our study'®

In our study, time for clotting time normalizatieras higher in low dose group, hence though
low dose was administered every 6th hourly cumgatdose requirement was not
significantly different in both the group. This miavor administration of higher doses at the
earliest particularly in those with active bleedmegjuiring early hemostasis. Though clotting
time normalized earlier in high dose group, motya#ind proportion of patients with renal
failure was found to be higher in high dose grostat{stically not significant). This may be
due to higher proportion of patients with clinigaievere disease, in terms of hypotension,
creatinine of >1.5 mg/dl at baseline (statisticatigt significant). Clotting time failed to
normalize in 8 patients in high dose group, evearaidministration of 300 ml of ASV as
compared to only 3 patients in low dose group.tdise patients had AKI and succumbed to
bite. This may be due to envenomation by diffesg@cies of snake that is not neutralized by
polyvalent ASV*"1819This might be another explanation for higher métstaind morbidity

in high dose group.

In our study, no patient had relapse of clottingetiabnormality in both the groups even
though no maintenance dose was administered impglourhis is in concordance with the

results of RCT by Sean. P. Bush et al comparingafabF(ab)2 antivenonmé® This finding

is discordant with the results by Srimannarayanal.ethis supports the fact that there is no

need for maintenance dose when F(ab)2 antivenarsed, which has a longer half-life.

Eleven patients even after receiving 300 ml or ner®unt of ASV had persistent elevated
clotting time. This phenomenon raises two issue® @ these patients can be envenomed by
other hemotoxic snakes which are not neutralizethtyan polyvalent ASV and studies to be

done to identify these snakes and development &f. ABe other entity to be considered is

14



whether the upper limit of 300 ml of ASV is relevam all the cases and in these it may be
better to administer additional doses particulavlyen snake has been identified to be one

among the “big four”.

The median amount of ASV required in group A wa8 i versus 130 ml in group B. Since
the difference was not statistically significantg wan’'t conclude that group B had similar
outcomes despite lower dose of ASV used. But it lsarsuggested that in those with no
hemodynamic instability and active bleeding, lowlese may suffice. This is important in
developing countries since it is economically bex&f and in scarcity of ASV supply, this

strategy may be helpful.

This is the largest trial comparing different dagprotocols of ASV in hemotoxic snake bite
in India. This is the first RCT to evaluate the ASMsing recommendation of National
Protocol of 2007. This is a pragmatic trial whiclakiated the efficacy of National Protocol
in routine clinical practice. There is less charfoe bias in study because allocation
concealment was done properly and patients frorthalimedicine units were included in the

study.

There were few limitations in the study. This is apen label trial. We used simple
randomization for the study that led to dispantysample size. We were not able to complete
the calculated sample size of 192 since the stedwpg was limited. So, this study was under
powered to detect difference in mortality and maitgi Patients who received ASV before
admission to hospital were also included becausdinoted availability of cases. So,
subgroup analysis was done excluding those casesdésign of the study didn’t allow to
compare high dose versus dose of ASV. The 20WBCS wsad in the study, the sensitivity
and specificity of which is questioned. But in viest non-availability of an alternative

bedside test it remains the test of choice.
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CONCLUSION:

Use of National ASV dosing protocol did not deceedlse mortality and morbidity from
hemotoxic snake bite compared to relatively lowedpsotocol. So, further studies with a
higher sample size may be required to evaluateffieacy of different protocols of ASV in
reducing morbidity and mortality in patients witkrhotoxic snake bite. There is no need of
maintenance dose of ASV after clotting time norzatlon since there was no relapse of
clotting time abnormality in both the groups. Saslimay be required to identify other
medically important snakes in this geographicahaaad development of appropriate ASV
because overall mortality and AKI was higher coregato any other studies and significant
number of patients had persistent clotting time calmality despite adequate ASV

administration.
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Fig 1: Methodology of thetrial.
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Fig 2: Flow chart of study design and enrollment of participants
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Cumulative Survival

Fig 3: Survival analysisof duration for clotting time nor malization.
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Highlights:

1. Comparison: National Protocol versus low dose ASV for hemotoxic snake
envenomation

2. Nodifferencein mortality or AKI between groups

3. Norelapse of clotting abnormality in both groups

4. Clotting time persistently prolonged till death in 12% of study population
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