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Abstract 
 

Background: Snake and scorpion envenomation is a common public health problem in many regions of the world. Life-threatening 

emergencies may occur in patients with snake and scorpion envenomation; therefore, these patients may be required intensive care 

unit (ICU) follow-up. Our objective was to present the demographic and clinical characteristics, treatment modalities and short term 

outcomes of patients with snake and scorpion envenomation who followed up in our tertiary hospital ICU.  

Methods: Patient records were retrospectively searched and snake or scorpion envenomation patients with ICU stay were identified 

with relevant keywords and ICD-10 codes between January 2010 and September 2019. All cases with ICU stay were included for 

study analysis, regardless of patient age. Scorpion and snake envenomation managed in outpatient clinic were excluded from our data. 

Poisoning severity score (PSS) system was used to present signs and symptoms and PSS was calculated. Primary and critical care 

treatment modalities were identified and analyzed. 

Results: Forty patients (25 with snake bites [62.5%] and 15 with scorpion sting [37.5%]) were included in this retrospective study. 

Local and systemic effects have been reported in 33 (82.5%) and in 27 patients (67.5%), respectively. Majority of patients suffered 

from pain or disturbances in sensory neural, hematological, cardiovascular or metabolic systems. Median PSS was 2 (0-4) and median 

length of stay in ICU was 2 days (1-12). Mortality rate was 2.5%. Antivenom immunoglobulins (n=32, %80.0), systemic antibacterial 

agents (n=24, 60%), and paracetamol (n=21, 52.5%) were the most common systemically administered treatments. Surgical 

interventions were performed in 4 patients (10%)  

Conclusions: We reported that snake and scorpion envenomation were mostly admitted to the ICU with local and/or systemic 

symptoms for advanced monitoring and observation. Although life treating emergencies and mortality was uncommon in our study, 

we think that these patients should be closely followed up in ICU. 

 

Keywords: Venom, poisoning, critical care, Middle East, scorpions, snakes, envenomation 
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Envenomations due to scorpion sting and snake bite 

constitute around two percent of poisoning cases.1-3 

Medically important scorpion and snake species vary 

regionally and envenomation patterns are dependent on the 

season, responsible species, and patient characteristics.4,5 In 

Turkey, Androctonus crassicauda, Leiurus quinquestriatus, 

Mesobuthus gibbous, and Mesobuthus eupeus are the 

scorpion species of medical importance related  to 

envenomations6 whereas Viperidea family is mostly 

responsible for snake envenomations.4 Southeastern Turkey 

is of special interest for snake and scorpion envenomations 

due to the specific fauna, arid climate and rural 

________________ 

socioeconomical factors of the region. These features are also 

typical for the area of Middle East.7-9 

Management of snake and scorpion envenomations in 

Turkey is guided mainly by the poisoning management 

guidelines for primary care centers and consultation with 

National Poison Information Center.2,10 While this guidance 

provides primary treatment algorithms in detail, Guidelines/ 

instructions for referral and management of patients with 

severe systemic symptoms and signs along with admission 

criteria to intensive care unit (ICU) are largely lacking.   

Our objective was to present the demographic and clinical 

characteristics, treatment modalities and short term outcomes 

of patients with snake and scorpion envenomation who 

followed up in our tertiary hospital ICU.  

 

 INTRODUCTION 

*Correspondence to: Firdevs Tuğba Bozkurt, M.D, Department of Intensive Care Medicine, University of Health Sciences, Mehmet Akif İnan Research and 

Training Hospital, Şanlıurfa, Turkey 
email: drtugbaicu@gmail.com, tel: +90 414 318 60 00 

 

FIRDEVS TUĞBA BOZKURT1, BURÇ AYDIN2, TUĞBA BINGÖL TANRIVERDI3, GÜLÇIN PATMANO3, MEHMET 

TERCAN3, AHMET KAYA3 
 

1Department of Intensive Care Medicine University of Health Sciences, Mehmet Akif İnan Research and Training Hospital Şanlıurfa, Turkey,  
2Department of Medical Pharmacology University of Health Sciences, Mehmet Akif İnan Research and Training Hospital Şanlıurfa, Turkey 
3Department of Anesthesiology and Reanimation University of Health Sciences, Mehmet Akif İnan Research and Training Hospital Şanlıurfa, Turkey 

 

How to cite this article: Bozkurt FT, Aydin B, Tanriverdi TB, Patmano G, Tercan M, Kaya A. Severity and Management of patients with Snake and 

Scorpion Envenomation Admitted to an Intensive Care Unit in Southeastern Turkey: A retrospective study. Asia Pac J Med Toxicol 2021; 10(2):38-43. 

 

 

Envenomation’s Admitted to Intensive Care  
F.T. Bozkurt et al. 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

39 

ASIA PACIFIC JOURNAL of MEDICAL TOXICOLOGY 

APJMT   10;2   http://apjmt.mums.ac.ir   June 2021 

 

 

 

The design and protocol of this observational retrospective 

cohort study was approved by Harran University Ethics 

Committee (04/11/2019-04/21). Patients’ medical records of 

Sanliurfa Mehmet Akif Inan Hospital were screened for 

scorpion and snake envenomations between January 2010 

and September 2019 with relevant keywords ( scorpion, 

snake, poisoning) and ICD-10 codes(X22,T63.0, T63.2). 

Regardless of patient age, all cases with ICU stay were 

included for study analysis. Scorpion and snake 

envenomation managed in outpatient clinic were excluded 

from our data. ICU admissions were decided by the 

responsible intensivists in accord with NPIC (National Poison 

Information Center) recommendations. Variables for 

demographics, envenomation history, presenting symptoms 

and signs, treatments, and outcomes were recorded. European 

Association of Poison Centers and Clinical Toxicologists/ 

International Programme on Chemical Safety Poisoning 

Severity Score (PSS) system definitions were used for 

classification of local and systemic effects and PSS was 

calculated for each case with the most severe 

symptomatology, as recommended.11 Electrolyte and fluid 

disturbances (Hyponatremia or hypernatremia) were defined 

as serum sodium  level <135 mg/dl and hypernatremia >145 

mg/dl.12 Demographical and clinical characteristics were 

_______ 

presented as percentage and number or median (25-75.th 

interquartile range). We did not perform statistical comparisons 

between snake and scorpion envenomation patient groups as 

we aimed to provide descriptive exploratory information. Data 

analysis was performed with IBM SPSS Statistics (version 20; 

IBM Corporation, Armonk, NY) software. 

 

 

A total of forty patients were identified with a history of 

snake (n=25, 62.5%) or scorpion (n=15, 37.5%) 

envenomation and ICU stay. Median age was 30 (range: 9-

68) and all patients were adults except for one. Forty-five 

percent of the patients were female. Two patients (5%) were 

pregnant (one in the second and one in the third trimester). 

Majority of the envenomations occurred in rural areas (n=30, 

75.0%) and in summer (n=24, 60%). Lower extremities were 

the bite or sting area in 23 patients (57.5%), upper extremities 

were the bite or sting area in 13 patients (32.5), and head and 

neck were the bite or sting area in 1 patient (%2.5). Median 

duration of time to from envenomation to attendance to the 

health center was 1.0 hour (0.5-24.0). All cases were 

consulted with the National Poison Information Center yet the 

specific recommendations were missing. All patients’ 

demographic and  clinical characteristics ,anatomical site of 

sting or bite, envenomation in a rural area, length of stay 

in intensive care are presented in Table 1. 

 

 RESULTS 

 

Table 1. Patient demographics and envenomation characteristics 

Characteristics All patients (n=40) 
Scorpion envenomation 

(n=15) 

Snake envenomation 

(n=25) 

Age, median (range) 30 (9-68) 22 (15-52) 33 (9-68) 

Gender (females), n (%) 18 (45) 8 (53.3) 10 (40.0) 

Envenomation in a rural area, n (%) 30 (75) 10 (66.7) 20 (80) 

Calender season of envenomation, n (%)    

Winter 1 (2.5) 1 (6.7) 0 (0) 

Spring 5 (12.5) 1 (6.7) 4 (16.0) 

Summer 24 (60.0) 10 (66.7) 14 (56.0) 

Autumn 10 (25.0) 3 (20.0) 7 (28.0) 

Anatomical site of sting or bite, n (%) 

Head and neck 

Upper extremity 

Lower extremity 

 

1 (2.5) 

13 (32.5) 

23 (57.5) 

 

0 (0) 

4 (26.7) 

11 (73.3) 

 

1 (4.0) 

9 (36.0) 

15 (60.0) 

Time to index healthcare service (hours), median (range) 1.0 (0.5-24.0) 2.0 (0.5-6.0) 1.0 (0.5-24.0) 

Presence of pregnancy, n (%) 2 (5) 2 (13.3) 0 (0) 

Poisoning severity score, n (%) 

0 or 1 

2 

3 or 4 

 

19 (47.5) 

16 (40.0) 

5 (12.5) 

 

9 (60.0) 

6 (40) 

0 (0) 

 

10 (40.0) 

10 (40.0) 

5 (20.0) 

Presence of local effects, n (%) 33 (82.5) 11 (73.3) 22 (88.0) 

Mild or moderate pain 24 (60.0) 9 (60.0) 15 (60.0) 

Swelling 21 (52.5) 3 (20.0) 18 (72.0) 

Reddening 9 (22.5) 4 (26.7) 5 (20.0) 

Necrosis 2 (5.0) 0 (0) 2 (8.0) 

Presence of systemic effects, n (%) 27 (67.5) 11 (73.3) 16 (64.0) 
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Local and systemic effects of envenomation were recorded 

in 33 (82.5%) and in 27 patients (67.5%), respectively, 

whereas twenty-one patients (52.5%) presented with both 

local and systemic signs and symptoms. Most common local 

effects were pain (n=24, 60.0%) and swelling (n=21, 52.5%) 

while paresthesia (n=8, 20%), coagulation disturbances (n=8, 

20%), and mild acidosis (n=7, 17.5%) were the most 

commonly reported systemic effects. Echocardiography was 

performed in three patients (7.5%). Median PSS was 2 (0-4) 

with 52.5% of the patients scoring 2 or above. Median length 

of stay in the ICU was 2 days (1-12). Of the two pregnant 

patients, both were stung by scorpion, neither were 

administered with antivenom, and one developed 

trombocytopenia while the other did not develop any local or 

systemic effects. One patient (2.5%) with snake envenomation 

deceased during ICU stay due to multiple organ failure. 

Twenty-nine patients were discharged directly from ICU, 

_________ 
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three were transferred to internal medicine department and 

seven were discharged against medical advice (Table 1). 

Thirty-five patients (87.5%) received tetanus prophylaxis. 

Antivenom immunoglobulins (n=32, %80.0), systemic 

antibacterial agents (n=24, 60%), and paracetamol (n=21, 

52.5%) were the most common systemically administered 

treatments. Five patients (12.5%) required fresh frozen plasma 

(FFP) transfusion. Surgical interventions performed following 

snake bite  which were involved blister or abscess incision with 

drainage in two patients (5%), fasciotomy in one patient 

(2.5%), and fasciotomy and finger amputation in one patient 

(2.5%). Inotropic agents and mechanical ventilation were used 

for one of the snake envenomation patients who eventually 

deceased. No adverse reaction to antivenom, patient-inflicted 

incision or infection found in patients’ medical records. 

Treatment modalities employed for envenomations are 

presented in Table 2. 

 

 

Table 1. Continued. 

Characteristics All patients (n=40) 
Scorpion envenomation 

(n=15) 

Snake envenomation 

(n=25) 

Paresthesia 8 (20.0) 8 (53.3) 0 (0) 

Coagulation disturbances without bleeding 7 (17.5) 3 (20.0) 4 (16.0) 

Mild acidosis 7 (17.5) 1 (6.7) 6 (24.0) 

Sinus tachycardia 6 (15.0) 0 (0) 6 (24.0) 

Thrombocytopenia 5 (12.5) 1 (6.7) 4 (16.0) 

Mild electrolyte and fluid disturbances (Hyponatremia or 

hypernatremia) 
5 (12.5) 3 (20.0) 2 (8.0) 

Sinus bradycardia 4 (10.0) 1 (6.7) 3 (12.0) 

Hypertension 4 (10.0) 1 (6.7) 3 (12.0) 

Myocardial ischaemia suspected by elevated serum 

troponin levels 
2 (5.0) 1 (6.7) 1 (4.0) 

Compartment syndrome 2 (5.0) 0 (0) 2 (8.0) 

Othersa 5 (12.5) 1 (6.7) 4 (16.0) 

Lenght of stay in intensive care (days), median (range) 2 (1-12) 2 (1-5) 2 (1-12) 

aVisual disturbance (double vision) (n=1), coagulation disturbances with bleeding (hematemesis) and hypotension (n=1), hyperthermia 

(n=1), hypothermia (n=1), minimal rise in liver enzymes (n=1) 

 
 

 

Table 2. Treatment modalities employed for envenomations 

Treatment modality, n (%) 
All patients  

(n=40) 

Scorpion envenomation 

(n=15) 

Snake envenomation 

 (n=25) 

Tetanus prophylaxis 35 (87.5) 13 (86.7) 22 (88.0) 

Antivenom 32 (80.0) 11 (73.3) 21 (84.0) 

Systemic antibacterial agents 24 (60.0) 5 (33.3) 19 (76.0) 

Paracetamol 21 (52.5) 5 (33.3) 16 (64.0) 

Histamine antagonists 16 (40) 9 (60.0) 7 (28.0) 

Systemic corticosteroids 13 (32.5) 5 (33.3) 8 (32.0) 

Nonsteroidal anti-inflammatory drugs 9 (22.5) 5 (33.3) 4 (16.0) 

Opioid analgesics 3 (7.5) 0 (0) 3 (12.0) 

Proton-pump inhibitors 5 (12.5) 2 (13.3) 3 (12.0) 
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Epidemiological studies conducted by the National Poison 

Information Center of Turkey indicate that scorpion 

envenomations are twice as common as snake bites2 whereas 

snake envenomations constituted almost two thirds of 

admissions to the ICU in our study cohort. This finding might 

reflect that a higher proportion of snake envenomations tend 

to present with severe morbidity. Patient demographics, 

seasonality, and anatomical site of bites and stings were 

similar to epidemiological studies and case series from 

Southeastern Turkey.4,5,7,9  

19 patients (47.5%) were detected as an initial PSS of 0 

and1, 16 (40%) patients a score of 2, and 5 (12.5) patients a 

score of 3-4 in our study. While PSS is formally calculated 

retrospectively,11 Casey et al prospectively has validated the 

PSS system and has indicated that the initial PSS at the time 

of admission predict poorer outcome. Less than one percent 

of poisoned patients with an initial PSS of 0 or 1 (absence of 

symptoms or mild effects) developed PSS 2 (moderate 

effects) over the course of their follow-up with no 

deterioration to severe symptomatology.13 The findings of 

this study however should be examined carefully as 

responsible poisoning agents are not presented and observed 

predictive power of PSS system do not apply for snake and 

scorpion envenomations.  

Majority of envenomation patients suffered from pain or 

disturbances in sensory neural, hematological, cardiovascular 

or metabolic systems. Given the fact that only a third of the 

patients required respiratory or cardiovascular support, 

transfusion or surgical intervention, the majority of the 

patients with envenomation effects were admitted to the ICU 

mainly for advanced monitoring with a median follow-up of 

two days. These findings of envenomation symptomatology 

and management are similar to the results of previous reports 

of snake or scorpion envenomations followed up in an ICU in 

Turkey.14,15 Predictive value of Poisoning Severity Score for 

further course of envenomation could be also more useful to 

determine ICU stay duration to better allocate critical care 

resources. A similar conclusion was reached for scorpion 

envenomations and ICU admission was recommended only 

for patients with systemic effects by Tutak et al in 2018 .16 

However, these conclusions could only be applied  for adult 

patients  as envenomation of children results in  

disproportionately more severe presentations and clinical 

courses, which require more intense monitoring and treatment 

approaches.17-19 

 

 

 

 

 

 

 

 

 

 

 

 

 

Eighty percent of the patients were administered 

antivenom immunoglobulins as part of envenomation 

treatment. Similar or higher rates of antivenom use, 

sometimes given to all as routine prophylaxis, in adults or 

children were reported previously within the same 

geographical region of Turkey.7,9,14-16,18-21 Due to lack of 

prospective controlled clinical trials of antivenoms 

corresponding to Middle East fauna, recommendations vary 

regarding the use, posology, and administration route of 

snake and scorpion antivenoms.22 Poisoning management 

guidelines of Turkey recommend snake or scorpion 

antivenom only for the cases developing severe or 

progressive local or systemic effects.10  Product 

characteristics of snake and scorpion antivenoms available in 

Turkey (ACSERA, POLISERA, ALVENOAC, 

ALVENOBAL) also recommend the antivenom use for mild 

to severe cases or only in the presence of systemic effects 

with safety cautions of potential acute reactions, delayed 

serum sickness, and viral exposure related to antivenom 

administration. However, these product information do not  

provide any clinical efficacy or safety data. In a prospective 

study conducted by Açıkalın et al., the systemic 

administrations of snake antivenom were only applied to 

moderate and severe envenomations and complete recovery 

of all cases  were reported.23 While antivenom use for snake 

or scorpion envenomation in Turkey has been generally 

regarded as safe with no adverse events reported in several 

case series,8,9,18-20,24 allergic reactions and severe anaphylaxis 

to snake antivenom have been reported in prospective studies  

at the rates of 4.1% and 17.8% respectively .21,23 While no 

specific adverse effects related to antivenom administration 

were mentioned in our patient medical records , we cannot 

exclude the possibility of histamine antagonists and 

corticosteroids use for aversion or treatment of antivenom-

related reactions in some patients. Large nationwide 

randomized and controlled clinical trials and prospective 

observational studies are needed to determine the safety, 

efficacy, and optimal use of available antivenom 

preparations. Guideline recommendations of World Health 

Organization for the Clinical assessment required for 

antivenom application/administration and its considerations 

could be consulted considered for study designs and 

determining their endpoints.25 

An unexpected finding of our study was the common use 

of systemic antibacterial agents for envenomations. Since 

there is no report of infection found in our patients medical 

records, it has been concluded/can indicate that the antibacterial 

_________ 

Table 2. Continued. 

Treatment modality, n (%) 
All patients  

(n=40) 

Scorpion envenomation 

(n=15) 

Snake envenomation 

 (n=25) 

Plasma transfusion 5 (12.5) 2 (13.3) 3 (12.0) 

Surgical intervention 4 (10.0) 0 (0) 4 (16.0) 

Othersa 6 (15.0) 0 (0) 6 (24.0) 

aRed blood cell transfusion (n=1), metoclopramide (n=1), enoxaparin sodium (n=1), vitamin K (n=1), atropine (n=1), inotropic agents and 

mechanical ventilation (n=1) 
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agents were mainly administered for prophylaxis. While 

poisoning guidelines do not recommend routine use of 

antibacterials for prophylaxis after snake bite or scorpion 

sting, previous studies in Turkey also found a similar pattern 

of widespread antibacterial agents use in 

envenomations.7,15,16,19,23,24,26 A possible explanation for 

prophylactic use of systemic antibacterial agents could be the 

potential for infection due to incisions inflicted by the 

poisoned patients on the bite or sting sites  under non-sterile 

conditions, as addressed before.7,23,27 World Health 

Organisation guidelines for management of snake bites 

recommend the use of systemic antibacterial prophylaxis in 

case of tissue breakdown and self-inflicted incisions.27  The 

appropriate use of antibacterial agents in envenomation cases 

should be thoroughly examined  in controlled trials to reduce 

the chance of antibiotic exposure and resistance developing 

as a result. Public education campaigns could also be 

organised to prevent the practice of self-incision in 

envenomations. 

 

 

We reported that snake and scorpion envenomation were 

mostly admitted to the ICU with local and/or systemic 

symptoms for advanced monitoring and observation. 

Antivenom and antibacterial agent use was common 

administered treatments. Although life treating emergencies 

and mortality was uncommon in our study, we think that 

these patients should be closely followed up in 

ICULimitations 
 The inclusion of only envenomation cases admitted to a 

referral ICU in Sanliurfa can be the strength of this study as 

this population was representative of the southeastern 

Turkey as part of the Middle East region where high 

morbidity is associated with snake or scorpion 

envenomations. The retrospective nature of the study, 

reliance only on available medical records and the relatively 

small study cohort are considered the limitations of our 

study. However, we were able to study a well-defined and 

specific group of envenomations and interpret findings to 

identify unmet needs in the critical management of snake 

bites and scorpion stings in Turkey. 

 

Author Contributions: Conception and design of the 

study (FTB, BA, TBT, GP, MT, AK); acquisition of the data 

(FTB, BA, TBT, GP); data analysis (FTB, BA); writing of 

the manuscript (BA, MT, AK); critical revision of the 

manuscript (FTB, BA, TBT, GP, MT, AK). All authors read 

and approved the manuscript. 

 

Funding and support: None 

Disclosures: None. 

 
 

1. Yildiztepe E, Aksay NH, Demir O, Arıcı A, Oransay K, Evcim 

S, et al. Analysis of the year 2007 data of Dokuz Eyluul 

University Drug and Poison Information Center, Turkey. 

Turkiye Klinikleri J Med Sci. 2010;30(5):1622–30. 

2. Ozcan N, Ikinciogulları D. Summary working report of 

National Poison Information Center 2008. Turk Hij Den Biyol 

Derg 2009;66(ER-3):29–58 [Article in Turkish]. 

 

42 

3. Gummin DD, Mowry JB, Spyker DA, Brooks DE, Beuhler 

MC, Rivers LJ, et al. 2018 Annual report of the American 

Association of Poison Control Centers' National Poison Data 

System (NPDS): 36th annual report. Clin Toxicol (Phila). 

2019;57(12):1220-413. 

4. Cesaretli Y, Ozkan O. Snakebites in Turkey: epidemiological 

and clinical aspects between the years 1995 and 2004. J Venom 

Anim Toxins incl Trop Dis. 2010;16(4):579-86. 

5. Ozkan O, Uzun R, Adiguzel S, Cesaretli Y, Ertek M. 

Evaluation of scorpion sting incidence in Turkey. J Venom 

Anim Toxins incl Trop Dis. 2008;14(1):128-40. 

6. Ozkan O, Karaer KZ. Scorpions in Turkey. Turk Hij Den Biyol 

Derg. 2003;60(2):55-62 [Article in Turkish]. 

7. Al B, Orak M, Aldemir M, Güloğlu C. Snakebites in adults 

from the Diyarbakir region in southeast Turkey. Ulus Travma 

Acil Cerrahi Derg. 2010;16(3):210-4. 

8. Kose R. The management of snake envenomation: evaluation 

of twenty-one snake bite cases. Ulus Travma Acil Cerrahi 

Derg. 2007;13(4):307-12. 

9. Yilmaz F, Arslan ED, Demir A, Kavalci C, Durdu T, Yilmaz 

MS, et al. Epidemiologic and clinical characteristics and 

outcomes of scorpion sting in the southeastern region of 

Turkey. Ulus Travma Acil Cerrahi Derg. 2013;19(5):417-22. 

10. Tuncok Y, ed. Guidelines for diagnosis and treatment of 

poisonings. 1st ed. The Ministry of Health of Turkey, 2007. 

11. Persson HE, Sjöberg GK, Haines JA, Pronczuk de Garbino J. 

Poisoning severity score. Grading of acute poisoning. J Toxicol 

Clin Toxicol. 1998;36(3):205-13. 

12. Harring TR, Deal NS, Kuo DC. Disorders of sodium and water 

balance. Emerg Med Clin North Am. 2014;32(2):379-401.  

13. Casey PB, Dexter EM, Michell J, Vale JA. The prospective 

value of the IPCS/EC/EAPCCT poisoning severity score in 

cases of poisoning. J Toxicol Clin Toxicol. 1998;36(3):215–7. 

14. Koca E, Öztürk Ö. Our Experience in 108 patients with 

scorpion envenomation who were followed in intensive care 

unit. KU Tip Fak Derg. 2015;17(3):14-20. 

15. Aydogan MS, Erdogan MA, Konur H, Ucar M, Gedik E, Togal 

T, et al. Retrospective evaluation of intensive care treatment on 

snake bites. Turkiye Klinikleri J Anest Reanim. 2012;10(2):89-

93. 

16. Tutak AS, Celiker M, Findikli HA, Karakaya B, Tutak A, 

Uluadag O. Should all scorpion stings be followed up in the 

intensive care unit? Arch Clin Biomed Res. 2018;2(1):7-14. 

17. Cavari Y, Sofer S, Bilenko N, Beck G, Lazar I. The intensive 

care management of children with scorpion envenomation. J 

Clin Toxicol. 2015,5(4):1000263. 

18. Bosnak M, Ece A, Yolbas I, Bosnak V, Kaplan M, Gurkan F. 

Scorpion sting envenomation in children in Southeast Turkey. 

Wilderness Environ Med. 2009;20(2):118-24. 

19. Aktar F, Aktar S, Yolbas I, Tekin R. Evaluation of risk factors 

and follow-up criteria for severity of snakebite in children. Iran 

J Pediatr. 2016;26(4):e5212. 

20. Sönmez BM, Yılmaz F, Yılmaz MS, Kavalcı C, Gökhan Ş, 

Akbulut AS, et al. Clinical aspects and emergent management 

of snake bites presented to emergency department. J Clin Anal 

Med. 2015;6(5):558-61. 

21. Türkmen A, Temel M. Algorithmic approach to the prevention 

of unnecessary fasciotomy in extremity snake bite. Injury. 

2016;47(12):2822-7. 

22. Sahin A, Arici MA, Hocaoglu N, Kalkan S, Tuncok Y. 

Antivenom use in bite and sting cases presenting to a public 

hospital. Ulus Travma Acil Cerrahi Derg. 2018;24(4):343-

50. 

23. Açikalin A, Gökel Y, Kuvandik G, Duru M, Köseoğlu Z, Satar 

S. The efficacy of low-dose antivenom therapy on morbidity 

and mortality in snakebite cases. Am J Emerg Med. 

_____________ 

 REFERENCES 

 

 CONCLUSION 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

43 

ASIA PACIFIC JOURNAL of MEDICAL TOXICOLOGY 

APJMT   10;2   http://apjmt.mums.ac.ir   June 2021 

 

2008;26(4):402-7. 

24. World Health Organization. Guidelines for the production, 

control and regulation of snake antivenom immunoglobulins. 

WHO Technical Report Series 2017, No. 1004, Annex 5. 

25. Şahan M, Taşın V, Karakuş A, Özcan O, Eryiğit U, Kuvandık 

___________ 

G. Evaluation of patients with snakebite who presented to the 

emergency department: 132 cases. Ulus Travma Acil Cerrahi 

Derg. 2016;22(4):333-7. 

26. Warrell DA. Guidelines for the management of snake-bites. 

World Health Organization, 2010. 

 


