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ABSTRACT: INTRODUCTION: Snake bite envenomation is a frequently encountered problem
in tropical countries like India, especially in the rural areas of south India. Most of the victims are
farmers. The World Health Organization has estimated that nearly 1,25,000 deaths occur among
2,50,000 poisonous snake bites world-wide, of which India accounts for 10,000 deaths. Acute
Kidney Injury (AKI) is an important consequence of a snhake bite and its proper supportive
management after the anti-venom administration is of utmost importance, for a good patient
outcome. AIM AND OBJECTIVES: To assess the incidence of Acute Kidney Injury in patients
with hemotoxic snake envenomation. To assess the etiological factors involved in Acute Kidney
Injury on snake bite victims. METHODOLOGY: This prospective study was carried out at King
George Hospital, Visakhapatnam, Andhra Pradesh. It is a tertiary care government hospital,
attached to Andhra Medical College, Visakhapatnam. STUDY DESIGN: This was a prospective
and descriptive type of study. RESULTS: A total of 214 cases of hemotoxic snake bite were
included in this study, who were admitted in the hospital from September 2012 to August 2014.
The incidence of renal failure in hemotoxic snake bite is 23.3%. The probable etiology of AKI in
snake bite victims is DIC in 48% of cases, direct nephrotoxicity in 24% of cases. CONCLUSION:
This study concludes that Acute Kidney Injury occurs in 23.3% of cases of hemotoxic snake bite.
DIC is the most common etiologic factor for AKI in snake bite followed by direct nephrotoxicity,
hypotension, capillary leak syndrome and sepsis.
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INTRODUCTION: Snake bite envenomation is a frequently encountered problem in tropical
countries like India, especially in the rural areas of South India. Most of the victims are farmers.
Over 2.000 species of snakes are known world-wide, of which around 400 are poisonous. These
snakes belong to the families, elapidae, viperidae, hydrophidae and colubridae.™ The World
Health Organization has estimated that nearly 1,25,000 deaths occur among 2,50,000 poisonous
snake bites world-wide every year, of which India accounts for 10,000 deaths.”®] The
involvement of predominantly young, healthy and the working population in rural areas which are
compounded by poverty and the lack of access to health care services in these areas, signify the
social and economic impact of this problem.

Acute Kidney Injury is mainly observed following bites by the snakes which belong to the
viperidae group and it is seen less with sea snake bites and the bites of snakes of the colubridae
group. Most of the Indians are victims of Russell’s viper or echis carinatus, bites, which cause
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AKL™ The only specific treatment of a poisonous snake bite is antivenom. Serotherapy must be
initiated as early as possible to save the life and to avert complications, such as renal failure. A
proper supportive management after the anti-venom administration is of utmost importance for a
good patient outcome. Tubular necrosis and cortical necrosis are the main causes of AKI.[®! The
AKI which occurs after snake bite is usually reversible, but if acute cortical necrosis occurs, it may
lead to an incomplete recovery. The main cause of this unacceptable incidence of snake bite
fatalities is that people try out all kinds of “bizarre remedies” initially, instead of going to the
nearest hospital. The main object of this study is to highlight the incidence and etiology of acute
kidney injury among the patients with hemotoxic snake envenomation.

PATIENTS AND METHODOLOGY: All patients admitted to the medical wards of King George
Hospital, Visakhapatnam, Andhra Pradesh, with history of snake bite from September 2012 to
August 2014 were included in this study. The study was a prospective one. The patients of both
sexes of all age groups excluding the paediatric group were included in this study.

INCLUSION CRITERIA:

1. Patients with history of snake bite with cellulitis either with bleeding diathesis or with
prolonged clotting time or both.

2. Patients with history of snake bite with oliguria irrespective of the number of days since
time of bite.

3. AKI was defined as an abrupt (with in 48 hrs), absolute increase in the serum creatinine
concentration of > 0.3mg/d| from the base line value which was measured after admission
or else-where, after the snake bite, or a percentage increase in the serum creatinine
concentration of > 50% above the baseline, or oliguria of <0.5 mi/kg/hr for > 6 hrs or
serum creatinine > 1.5 mg/dI or oliguria (urine output < 400 ml/day)."”]

EXCLUSION CRITERIA:

1. Patients with history of snake bite with any neurological problems such as ptosis, respiratory
failure etc.

2. All patients were subjected to ultrasonography of abdomen and were excluded if it showed
bilateral small kidneys or obstructive nephropathy or loss of corticomedullary differentiation
or any other significant renal pathology.

3. They were also excluded if they had previous records suggesting serum creatinine
>1.5mg/dl or if they were exposed to nephrotoxic drugs.

A clinical history taking and a complete physical examination were done in each case. The
laboratory investigations included hemoglobin, total and differential leucocyte counts, platelet
counts, red cell counts, peripheral smear for fragmented RBCs, fibrinogen, reticulocyte count, the
coagulation profile which included the prothromtin time, the activated partial thromboplastin time
and the international normalised ratio (INR), urine microscopy, urine albumin, kidney and liver
function tests and serum electrolytes. The radiological investigations included x-ray of the chest,
ultrasonography of the abdomen and CT scan brain whenever needed.
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All patients received the tetanus toxoid. A 20 minute whole blood clotting test is
performed to determine if any coagulopathy is present and 10 vials of ASV is administered, over 1
hr. After 6 hrs, a further coagulation test is performed & another 10 vials of ASV should be
administered in the event of continued coagulation defect. Antibiotics and diuretics were
administered, as indicated. Transfusion of blood and blood products were given to the indicated
patients. Renal replacement therapy (either peritoneal or hemodialysis, depending upon the
availability of resources) was given to 22 patients. The patients were followed up till they were
discharged or till they died.

OBSERVATION AND RESULTS: A total of 214 cases of hemotoxic snake bite were included in
this study, who were admitted to medical wards of King George Hospital during the period from
September 2012 to August 2014.

The incidence of Acute Kidney Injury in hemotoxic snake bite is 23.3% and it has been
provided in table I. In our study the sex wise distribution of the study subjects was clarified,
based on whether they had AKI, and among males it was 34 (22.6%) and among females it was
16 (25%). It is provided on table II.

The distribution of probable etiology of AKI has been shown on table III. Out of 50 cases
of AKI, 24 patients (48%) had DIC, 12 cases (24%) had direct nephrotoxicity.

DISCUSSION: Of the 214 patients included in this study with hemotoxic snake envenomation,
AKI occurred in 50 patients. The exact pathogenesis of AKI following snake bite is not well
established. However, a number of factors contribute to it, like bleeding, hypotension, circulatory
collapse, intravascular hemolysis, disseminated intravascular coagulation, microangiopathic
hemolytic anemia and the direct nephrotoxicity of venom.®!

In this study, the incidence of AKI in snake bite is found to be 23.4% (50/214). A study in
PGI Chandigarh by Dr. Chugh et al 1984, it was 28.6%. A study in Sardarjang Hospital in New
Delhi by Banerjee and Siddiqui 1976, it was observed as 16.9%.5%

The study by verma et al 1982, Mather and Raja Rathnam 1987, it was
13-32%. A study from JIPMER by Vijeth, Dutta 1997 it was observed as 32.5% (B). A study in
Seth G.S. Medical College by Mitral B.V. 1994 it was 16.2%. Patil et al, noted that AKI developed
in 20.48% cases of snake bite, whereas Ali et al., observed that 17% cases of viper bite were
complicated by AKIL.1*2 Sp, the incidence of renal failure in our hospital in this study was 23.3%
and when compared to other studies was neither very high nor low.

A study on Chen JB et al 1997, Factor contributing to acute renal failure following viperine
bite are hemorrhage, hypotension, DIC, hemolysis and Rhabdomyolysis. Intravascular hemolysis
and DIC contributed to the development of Acute Kidney Injury.™*®! DIC is the important cause of
renal dysfunction in most cases of ARF.' Coagulation and bleeding abnormalities are strongly
associated with development of AKI in patients of snake bite. Sharma et al.,[**! studied 142 cases
of snake bite, of which 52 were viper bites having hemostatic abnormalities. Of these 27
developed AKI. Various procoagulant enzymes are found in viper venoms which activate different
steps of clothing cascade resulting in a state of DIC. Bleeding tendencies can also cause severe
blood loss resulting in hypotension, further adding to renal insult or causing one when none
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existed. Fibrin thrombi in renal microvasculature, glomerular capillaries, microangiopathic
hemolytic anemia and thrombocytopenia in patients with cortical necrosis suggests that DIC plays
a major pathogenic role in snake bite induced cortical necrosis. Thus, bleeding tendencies
secondary to DIC are a major factor in development of AKI in patients of snake bite, especially
those involving vipers. The above studies strongly support the present study.

CONCLUSION: This study concludes that acute kidney injury occurs in 23.3% of victims of
hemotoxic snake bite. The etiology of AKI in snake bite is multifactoral. DIC was the most
common etiologic factor. Other etiologic factors are direct nephrotoxicity, circulatory failure, DIC
with capillary leak syndrome and DIC with sepsis.

Total No. of cases | Renal Failure | Percentage
14 50 23.3

Table I: Incidence of renal failure in hemotoxic snake bite

Sex | Total no. of Patients Renal Failure

No. of patients | Percentages
Male 150 34 22.66
Female 64 16 25
Total 214 50 23.4
Sl. No. Probable Etiology No. of cases | %
1. DIC 24 48
2. DIC with hypotension 8 16
3. DIC with shock and capillary leak syndrome 4 8
4, DIC with shock and sepsis 2 4
5. Direct nephrotoxicity 12 24
Total 50 100

Table III: Distribution of probable etiology of AKI in snake bite
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