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eicosanoids. There is systemic vasodilation and increased vascular 
permeability that leads to an increase uptake of venom by the blood 
vessels, which quickly spreads and decreases renal perfusion causing 
ischemic renal injury. Apamin is a peptide that acts as a neurotoxin 
causing degranulation of mast cells. Histamine is mostly the 
culprit damaging the vascular endothelium, as it can cause lysis of 
leukocytes, red blood cells and platelets. It has also been described 
that the direct toxic effect of the venom on skeletal muscles can cause 
rhabdomyolysis and myocardial necrosis [6].

The resultant anaphylaxis can cause shock and systemic vasodilation 
leading to hypoperfusion of many vital organs, including the kidneys. 
Anatomically, sting is the part of the female bee abdomen situated 
posteriorly, meant for egg lying (ovipositor) [9]. Bees use it as self-
defence when the victim’s tissue is injected with the venom via the 
sting. After injecting the venom, sting is left at the site of inoculation 
by the bee [9].

Case Report
A 47-year-old male patient presented with a two day history of 

swelling of whole body with facial puffiness after multiple honeybee 
stings, passage of cola colour urine, decreased urine output and 
altered sensorium without any history of blunt trauma, fever, sore 
throat, impetigo, joint pain, smoking or alcohol drinking, There 
was no any history of NSAID abuse, type 2 diabetes mellitus or 
hypertension. On admission the patient had an altered sensorium, 
dyspneic, and a pulse rate of 112/minute. His blood pressure was 
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Abstract
There is insufficient data for honey bee sting-induced severe acute kidney injury (AKI) in the world population. A single sting can cause allergic 
reaction, but severity of prognosis is directly proportional to the number of stings. Mellitin is the principal part of honey bee venom. It is associat-
ed with phospholipase A2 (PLA2) and has vasoactive and hemolytic properties. Severe AKI may occur after a massive honey bee attack (more than 
one thousand stings) and this is because of multitude of factors, including direct toxicity of venom to the kidney tubules, hypotension, dehydra-
tion, rhabdomyolysis and intravascular hemolysis. Here, we report a 47-year-old male patient who presented with passage of cola colour urine 
and advanced azotemia after a multiple honey bee injury. Additional analyses revealed very high serum creatine phosphokinase, serum lactate 
dehydrogenase and urine myoglobin levels. The patient was treated with antihistamines, hydrocortisone, fluid infusion and hemodialysis. Renal 
failure recovered completely and the patient was discharged in a stable condition.
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Introduction
In India, honey bee combs are uniformly distributed all over the 

populated regions. There is paucity of data reported on tremendous 
honey bee sting induced toxicity and multiple honey bee sting-induced 
acute kidney injury (AKI) in the world population. Multiple bee 
stings can cause shock, hypertension, bleeding, thrombocytopenia, 
hemolysis, skin necrosis, pancreatitis and AKI [1-5].

In any community, anaphylaxis incidence caused by insect stings is 
approximately 0.3 to 3 percent [6]. It has been noticed that the direct 
toxic effect of the venom can be fatal in a person after a tremendous 
honey bee sting attack and the estimated mortality rate has been 
reported from 15 to 25 % [6,7]. Respiratory failure was the cause of 
death in one study which involved a small group of patients having 
massive honey bee sting attacks [7]. Insects having stings belong to 
the order Hymenoptera (ants, bees, wasps) [8].

The venom apparatus of hymenoptera order a species consists 
of a gland and a venom injecting system (sting). Peptides (mellitin, 
apamin), enzymes, amine and other proteins are the principal 
components of honey bee venom [8]. Out of them, mellitin is the 
most important component of honey bee venom and in association 
with phospholipase A2 (PLA2), it has vasoactive and hemolytic 
properties [6].

Arachidonic acid released from the cell membrane in the 
presence of PLA2 ultimately leads to the formation of inflammatory 
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88/58 mm Hg. On physical examination more than one thousand 
honey bee stings were found all over his back, face, chest, neck, ears 
and arms (Figures 1 and 2).

The patient’s laboratory profile was as follows: total leukocyte count: 
19,200/mm3, hemoglobin: 11.5 g/dL, platelet count: 1.32 × 105/mm3, 
urine microscopy: white blood cell count: 5-6/high-power field, red 
blood cell count: 15- 30/high-power field, urinary protein: 1+, urinary 
sugar: 0, urinary pH: -6.8, urine colour: cola, urine cast: muddy brown 
granular , serum glutamic pyruvic transaminase (SGPT): 138 U/L, 
serum glutamic oxaloacetic transaminase (SGOT): 457 U/L, serum 

bilirubin total: 0.8 mg/dL, serum albumin: 4.0 g/dL, serum lactate 
dehydrogenase level: 995 IU/L, serum creatine phosphokinase level: 
7328 IU/L, urine myoglobin: 885 ng/mL (normal 0-10). HIV I and 
II: negative, anti-HCV: negative, HBsAg: negative, random blood 
sugar: 98 mg/dL, serum creatinine: 7.8 mg/dL, blood urea: 180 mg/
dL, calcium: 8.4 mg/dL, serum PO4: 5.6 mEq/L, serum potassium: 
5.5 mEq/L, serum sodium: 143 mEq/L, serum chloride: 112 mEq/L, 
serum arterial blood gas: pH 7.30, pCO2: 28 mm Hg, HCO3: 12.9 
mEq/L, pO2: 102 mm Hg, anion gap: 18.1 mEq/L. Ultrasound of 
the abdomen was suggestive of normal-sized kidneys with bilateral 
increased renal cortical echogenicity with intact corticomedullary 

Figure 1: Multiple honey bee sting marks all over back, back of the neck and shoulders.

Figure 2: Facial puffiness with multiple honey bee sting marks over nose, face, neck and chest.
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differentiation and a normal size prostate. Thus, a diagnosis of massive 
honey bee venom induced severe AKI (rhabdomyolysis) was made. 
The patient’s bystanders removed approximately 500 honey bee stings 
from his face, neck and ears. More than 500 stings were removed from 
the back. Two stings were removed from external auditory canal by an 
otorhinolaryngologist.

One sting was removed from the conjunctiva by an ophthalmologist. 
Tetanus toxoid injection was given. Intravenous saline solution 
infusion, antibiotics, hydrocortisone and antihistaminic were started. 
Sodium bicarbonate infusion was started in the view of high anion gap 
metabolic acidosis. After 24 hour of admission, the patient regained 
consciousness, but his urine output was only 400 mL/day, hemodialysis 
was initiated on an alternate day basis.

After three sessions of hemodialysis, his urine output improved 
to 1.8 litre/day and serum creatinine was 4.8 mg/dL. Discharge of 
the patient was done on the twelfth day of admission with a serum 
creatinine level of 3.9 mg/dL. Serum creatinine was 1.5 mg/dL after 2 
weeks of discharge which subsequently reduced to 1.1 mg/dl after one 
month of follow up.

Discussion
AKI occurs approximately after 24 hrs of the honey bee sting, 

because of the excess amount of injected poison via the stings [10]. 
Clinical presentations may be nausea, vomiting, myalgia, joint pain, 
anuria, oliguria macroscopic hematuria. The direct toxic effect of 
bee venom can lead to other clinical manifestations like generalized 
edema, restlessness, headache, hyperventilation (acid breathing), 
stupor, altered sensorium and severe respiratory failure [10]. Our 
patient presented after 48 hours of honey bees attack with oliguria, 
passage of cola colour urine, restlessness, hyperventilation and in a 
semi-comatose state.

Different studies from discrete parts of the world have reported 
that honey bees can cause massive attacks and there is a concord 
that the number of stings is directly related to severe complications 
like hemolysis, rhabdomyolysis, hepatic involvement, coagulation 
disturbance, arterial hypotension and ischemic injury to vital organs 
[5,11,12]. Our patient had low blood pressure, high serum SGOT, 
SGPT, high serum creatine phosphokinase (CPK) level, high urinary 
myoglobin level and high anion gap metabolic acidosis.

Severe AKI in our patient might be due to the low blood pressure 
because of the direct vasoactive toxic effect of honey bee venom 
and myoglobinuria was the presentation of rhabdomyolysis. 
Rhabdomyolysis was confirmed with increased serum creatine 
phosphokinase and serum LDH levels [10]. There is some clinical proof 
that renal tubules can be damaged directly by the bee venom toxins 
[10]. There is a well known association between rhabdomyolysis and 
AKI. Myoglobinuria can cause severe AKI in patients having low blood 
pressure, dehydration and increased serum creatine phosphokinase 
levels [6]. Precipitation of haemoglobin and myoglobin casts may 
cause pigment nephropathy in the renal tubules that ultimately leads 
to acute tubular necrosis [6]. Patients having more than fifty bee stings 
may show systemic toxic effects of venom [12]. Approximately five 
hundred honey bee stings have been considered as potentially lethal to 
a person and the direct systemic effect of the venom may cause death 
of the victim [11]. The number of stings seems to be directly related 
to the severity of AKI because the patients having more than one 
thousand stings had higher creatinine levels in most of the cases [10].

Our patient had more than one thousand honey bee stings all over 
his body and developed severe AKI. The removal of honey bee sting 

is the foremost point to remember. Removal of stings should be 
executed as early as possible because, more prolonged the sting to 
skin contact time, higher the venom concentration inside the tissues 
of the victim [10].

Squeezing of the sting should be avoided during removal from the 
patient’s body [10]. In our case, most of the stings were removed on 
the day of the massive honey bee attack by the patient’s attendants and 
some stings were removed after two days of attack inside the hospital. 
Two stings were removed from the external auditory canal and one 
sting was removed from the eye.

Treatment should be given as soon as possible to the patient to 
avoid severe AKI because, prognosis of the patient in terms of AKI 
can be calculated by the time interval between the massive honey bee 
attack and the initiation of treatment. Renal failure was mild and easily 
reversible in those patients where the treatment was initiated within 
half an hour of honey bee attack, while severe AKI developed in the 
patients who got conservative treatment several hours after a massive 
honey bee stings attack [6].

Our patient was brought to our hospital after 48 hours of a 
massive honey bee attack and that might be one of the reasons for the 
development of severe AKI. Till date, no specific serum is available for 
the bee venom attack [10]. Causes of death may by respiratory failure, 
severe AKI, acute myocardial infarction or anaphylactic shock [10]. 
The patients who survive after a honey bee stings attack usually have 
good prognosis and there seems to be a full renal recovery in most of 
the cases [10]. Hemodialysis corrected the high anion gap metabolic 
acidosis, eliminated the main low molecular weight bee venom toxin, 
mellitin, and played an important role in saving the life of our patient 
[10].

Conclusion
The victims of an attack of multiple honey bee stings are actually 

medical emergency patients. Stings should be removed from the 
patient’s body as soon as possible to decrease the exposure time to 
the venom. Hemodialysis can eliminate the low molecular weight bee 
venom toxin and is life-saving in severe acute kidney injury caused by 
multiple honey bee stings.
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