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ABSTRACT 

Snakebite is a defense mechanism of snakes and can be a medical emergency. Snake venom contains a 

mixture of protein components that affect the functional activity of the target physiology. The structure of 

the poison in snake venom has different variations for different snake species. As for snakebite,  it can be 

life-threatening if it has neurotoxic, cytotoxic, or hemotoxic toxic effects.  The purpose of this study is to 

determine the relationship between snakebite incidence to osteomyelitis and cardiogenic shock.  The results 

of this study can be used as a source of information and an objective correlation reference regarding the 

relationship between snakebite and osteomyelitis and cardiogenic shock. This research is a Systematic 

Review using the Preferred Reporting Items for Systematic Reviews and Meta-analyses method or 

commonly called PRISMA, this method is carried out systematically by following the correct research 

stages or protocols.  Antivenom neutralizes toxins in fixed quantities. Both children and adults are given the 

same amount of antivenom because snakes inject the same amount of poison into both adults and children. 

Antivenom can be effective as long as the poison is still active in the patient's body causing symptoms of 

systemic intoxication. It can last for several days or even weeks after the bite.  After a series of processes 

have been passed, based on the results of research in the Scopus-indexed journal on the systematic "The 

Relationship of Snakebite with Osteomyelitis and Cardiac shock in Pediatric and Adult Patients" a 

conclusion can be drawn, namely that the majority of journals discuss heart disorders and infections, 

necrosis of muscles and bones related to poisonous snake bites. 
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INTRODUCTION 

Snakebite is a defense mechanism of snakes and can be a medical emergency.  Snake 

venom contains a mixture of protein components that affect the functional activity of the 

physiological target.  The structure of the poison in snake venom has different variations for 

different snake species. Snakebite can be life-threatening if it has neurotoxic, cytotoxic, and 

deep hemotoxic toxic effects (Babangida et al., 2020; Slagboom et al., 2017). 

In 2009, WHO included snakebites in its list of neglected tropical diseases, and became a 

global problem. It is estimated that there are 3,500,000 cases of snakebite, 1,100,000 cases of 

poison, and about 60,000 deaths from snakebite each year.   Snakebite is a significant cause of 

morbidity and mortality worldwide, especially in South and Southeast Asia, sub-Saharan 

Africa, and Latin America (Adiwinata et al., 2015). 

In Indonesia, there are estimated to be around 120,000 snakebite cases with an estimated 

mortality rate of 20 to 11,581 in 2007. The estimate is based on many influencing factors, such 
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as the large number of snakebite cases  that occur in rural areas, improper traditional medicine, 

and treatment does not reach the hospital. (Adiwinata et al., 2015; Gutierrez et al., 2017). 

The process of spreading snakebite poison begins after the snake bite appears the condition 

of local swelling. Swelling is usually detected within 2-4 hours and can expand rapidly until it 

reaches its peak on the second or third day. Blistering/blistering appears within  2-12 hours, 

and visible tissue necrosis appears within 1 day after the bite. Peeling of necrotic tissue and 

secondary infections, including osteomyelitis, become complications of snakebite if not given 

proper treatment (Resiere et al., 2020). 

The impact of complications from snakebite includes osteomyelitis and cardiogenic shock.  

Osteomyelitis is a bacterial infection of the bones, which most often occurs in children. It is 

known that 85% of patients with osteomyelitis are under 17 years old. Chronic osteomyelitis 

is a major health problem due to its significantly high morbidity (Martin et al., 2016). 

In addition to osteomyelitis, another complication in cases of snakebite is cardiogenic 

shock. According to research in hospitals in America at the Mayo Clinic Hospital in 2016-

2018, in 1029 the highest shock cases were single shock cardiac shock cases at 65% followed 

by mixed shock at 14%,  shock sepsis at 12%, and the rest at other shocks.  

Some studies report that snakebite is associated with adverse complications such as 

nephrotoxicity, kidney failure, cardiotoxicity, tissue necrosis, osteomyelitis, aspiration 

pneumonia, and endowed shock that can result in death. Understanding of the relationship 

between snakebite to osteomyelitis and cardiogenic shock is rarely known and discussed in the 

review literature,  which is why researchers are researching the correlation of these variables. 

The purpose of this study was to determine the relationship between snakebite incidence 

to osteomyelitis and cardiogenic shock.   The benefit of this study is that the results of this 

study can be used as a source of information and an objective correlation reference regarding 

the relationship between snakebite and osteomyelitis and cardiogenic shock. 

 

METHOD 

This research is a Systematic Review using the Preferred Reporting Items for Systematic 

Reviews and Meta-analyses method or commonly called PRISMA, this method is carried out 

systematically by following the correct research stages or protocols.  Systematic review is one 

of the methods that uses reviews, reviews, structured evaluations, classifications, and 

categorizations of evidence-based that have been produced previously. The steps in the 

implementation of systematic review are very planned and structured so that this method is 

very different from the method that is just to deliver a literature study.  The procedure of this 

systematic review consists of several steps, namely 1) compiling the Background and Purpose, 

2) Research Question, 3) Searching for the literature 4) Selection Criteria 5) Practical Screen 

6) Quality Checklist and Procedures 6) Data Extraction Strategy, 7   )   Data Synthesis 

Strategy. 

 

RESULTS AND DISCUSSION 

Snakebite in Pediatric and Adult Patients 

Basically, the pathophysiology, symptoms, and diagnosis of snakebites in pediatric and 

adult patients are the same. However, there are slight differences in management in treating 

snakebites in pediatric and adult patients. 
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Antivenom neutralizes toxins in fixed quantities. Both children and adults are given the 

same amount of antivenom because snakes inject the same amount of poison into both adults 

and children. Antivenom can be effective as long as the poison is still active in the patient's 

body causing symptoms of systemic intoxication. It can last for several days or even weeks 

after the bite (Babangida et al., 2020; Gutierrez et al., 2017). 

The differentiator of antinyeri administration in adults and children is given a 

differentiator. In adult doses, paracetamol size 1-4 grams is given within 24 hours, while in 

children it is 15-20 mg/kg with a maximum provision in children of 100 mg/kg/day 

(Babangida et al., 2020). 

 

Snakebite Relationship with Osteomyelitis 

In developing countries, snake bites can cause necrosis and osteomyelitis, with 

consequent deformities, especially in children (J. C. Menon & Joseph, 2015). Ganggren, 

osteomyelitis, and hypopituitarism are the only long-term complications associated with snake 

bites in victims (Gaido et al., 2017). 

After being bitten, a local swelling condition is usually detected within 2-4 hours and can 

expand quickly until it reaches its peak on the second or third day. Blistering appears in 2-12 

hours, and tissue necrosis becomes apparent within 1 day after the bite. Exfoliation of necrotic 

tissue and secondary infections (Rajan, 2017). A long-term consequence of snakebite wounds 

that are not treated properly is osteomyelitis in wounds that do not heal (Resiere et al., 2020). 

 

Snakebite's Relationship with Cardiac Shock 

According to Babangida (2020), hypotension and secondary hypovolemia result from the 

extravasation of plasma volume in bitten limbs, causing external or invisible blood loss, 

emetic symptoms due to sympathetic nerve disorders or fears such as persistent vomiting, and 

failure of adequate oral fluid intake. 

Direct cardiovascular effects of toxins such as inhibition of physiological vasomotor 

systems such as the angiotensin-renin-bradykinin system due to snake venom and sometimes 

cause anaphylactic effects triggered by antivenom. The effects of Snakebite also affect ions 

and electrolytes such as potassium which affect the rhythm and contraction of the heart.  A 

few hours after the bite can cause cardiogenic shock and cardiac arrest due to hyperkalemia 

in patients with massive general skeletal muscle damage (rhabdomyolysis) and cytotoxic 

effects that are well handled (Babangida et al., 2020). 

Viperid snake venom induces more pronounced local signs such as (edema, blistering, 

necrosis), cardiovascular shock, and acute renal failure. Neurological engagements such as 

increased salivation, ptosis, respiration, and general paralysis are seen more in the bites of 

Elapidae (Aryal et al., 2017). 

 

Research limitations & Medical Implications 

In this study, there are limitations of research experienced by researchers. Researchers 

identified limitations including: 

There are some journals that cannot be accessed in full / Full Text so authors need a long 

time to find journals. 
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Authors need time to collect journals related to the problem to be used as reference 

sources that match the problem. 

Authors need more timeto analyze and understand the content of the journal and collect 

journals or books related to the problem to be used as appropriate reference sources. 

Limited number of journals related to research variables on the relationship of snakebite 

to osteomyelitis in pediatric and adult patients 

At least researchers found a journal that listed detailed results on the snakebite association 

with cardiac shock in pediatric and adult patients  

The results of the study showed that snakebite is associated with the incidence of 

osteomyelitis  and cardiac shock in pediatric and adult patients. Based on the results of this 

study, it is hoped that medical personnel will gain insight into the relationship between 

snakebite related to the incidence of osteomyelitis and cardiac shock in pediatric and adult 

patients.  

 

CONCLUSION 

After a series of processes have been passed, based on the results of research in the 

Scopus-indexed journal on systematic "The Relationship of  Snakebite with Osteomyelitis and 

Cardiac shock in Pediatric and Adult Patients"  a conclusion can be drawn, namely that the 

majority of journals discuss heart disorders and infections, necrosis of the muscles and bones 

associated with poisonous snake bites. And there are similarities in symptoms and 

management of poisonous snake bites in children and adults. 

 In developing countries, snake bites can cause necrosis and osteomyelitis, with 

consequent deformities, especially in children (Gaido et al., 2017). After being bitten, a local 

swelling condition is usually detected within 2-4 hours and can expand quickly until it reaches 

its peak on the second or third day. Blistering appears in 2-12 hours, and tissue necrosis 

becomes apparent within 1 day after the bite. Exfoliation of necrotic tissue and secondary 

infections (Rajan, 2017). A long-term consequence of snakebite wounds that are not treated 

properly is osteomyelitis in wounds that do not heal (Resiere et al., 2020). 

Direct cardiovascular effects of toxins such as inhibition of physiological vasomotor 

systems such as the angiotensin-renin-bradykinin system due to snake venom and sometimes 

cause anaphylactic effects triggered by antivenom. The effects of Snakebite also affect ions 

and electrolytes such as potassium which affect the rhythm and contraction of the heart.  A 

few hours after the bite can cause cardiogenic shock and cardiac arrest due to hyperkalemia 

in patients with massive general skeletal muscle damage (rhabdomyolysis) and cytotoxic 

effects that are well handled (Babangida et al., 2020). 

The results of treatment in cases of osteomyelitis with cardiogenic shock due to snakebite 

complications rely on extensive surgical debridement and adequate and effective antibiotic 

therapy. Empirical antibiotics can be given after collecting culture samples in non-septic 

patients. The duration of antibiotic therapy varies from four weeks to six months, and 

treatment should be adjusted based on the results of the cultures collected. Acute cases of 

infection can be treated with antibiotic therapy that lasts for four to six weeks. Chronic 

infections should be treated with extensive surgical debridement and removal of synthesis 

material, this can collaborate with bone surgery procedures (replacement) if according to 

(Jayawardana et al., 2016; Five et al., 2014) the indications of ortophedy. Due to the formation 
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of biofilms, the total time of administration of antibiotics in this infection is three to six 

months. Surgical treatment is mandatory when an abscess is found. Surgical drainage 

associated with debridement is performed after confirmation of the diagnosis with a bone 

biopsy in the operating room, with all the resources of asepsis and antisepsis. The surgical 

approach can be open surgery, arthroscopy or puncture/aspiration and flushing. Adequate 

debridement is the best predictor of success in the treatment of osteomyelitis (Five et al., 

2014). 
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