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Case Report: Acute Kidney Failure due to Massive Envenomation of a Two-Year-Old Child Caused
by Killer Bee Stings
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Abstract.

A hybrid species of Brazilian bee has proliferated on the South American continent since 1956. We describe

a “killer bee” swarm attack on a 2-year-old girl in French Guiana. The patient weighed 10 kg, and approximately hundreds
of bees’ stingers were removed, that is, 10 stings/kg. Our patient survived without long-term sequelae. The management
of her condition required admission into intensive care for renal failure due to acute tubular necrosis and severe rhab-
domyolysis. We emphasize the importance of early medical intervention, clinical surveillance, and biological monitoring at
the hospital to prevent a toxic chain reaction that could prove fatal within 72 hours.

INTRODUCTION

“Killer bees” procured their nickname because of their ex-
ceptionally strong defensive behavior and their ability to carry
out coordinated attacks involving several hundred individu-
als.” This behavioral phenotype is transmitted through the
hybridization of a relatively docile European honeybee in-
troduced in Latin America in the seventeenth century and a
more aggressive African species (Apis mellifera scutellata)
introduced in Brazil in 1956.2

The latter quickly became uncontrollable, invading the American
continent®* by killing or hybridizing with local bees. Thus, in the
1980s, several DNA studies showed that wild honeybees in most
Latin American countries were Africanized to a high degree.’

Currently, this species of bee is known to cause public health
problems*® due to the potential risk of systemic toxic reaction
from as little as 50 stings for an adult, that is, 1 sting/kg.®

In French Guiana, a French overseas region partly located in
the Amazon and bordering Suriname and Brazil, Hommel and Le
Borgne have described several massive envenomations, %!
but, to our knowledge, no attack on a child had been reported
thus far on this territory.

Here, we describe the clinical symptoms and sequelae fol-
lowing a swarm attack by Africanized honeybees on a 2-year-
old girl. The aim of this article was to explain the pathophysi-
ological mechanisms identified and to recall the particularities
for managing such a severe envenomation.

CASE

In a village along the Maroni River in French Guiana, a 2-year-old
girl was attacked by a colony of bees around 3:00 pm outside, near
her home. Within 2 hours, she was admitted to a remote healthcare
center with diffuse pain, diarrhea, vomiting, and cutaneous in-
flammation all over the body, including the face, with complete
occlusion of the eyelids. Clinical examination did not reveal any
hemodynamic, respiratory, or neurological deficits.

The patient weighed 10 kg, and approximately 100 bees’
stingers were removed, that is, 10 stings/kg, most of which
were located on her head including the eyelids and mouth,
neck, upper body, and upper limbs.
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She was immediately administered 20 mg of prednisolone,
5 mg of polaramine, 150 mg of paracetamol, and a polyionic
solution at 150 mlL/kg/24 hours by intravenous infusion.
Eighteen hours after the envenomation, she remained anuric.
The first-aid doctor did not have the resources to perform a
blood test on the spot and requested medical evacuation by
air ambulance to a pediatric intensive care unit (ICU).

On arrival at the ICU, her blood pressure was at 100/60
mmHg, heart rate at 110 beats/minute, temperature at 37°C,
oxygen saturation at 100%, and her state of consciousness
was not altered. She seemed to be in pain and remained anuric.

She continued to receive 20 mg/day of prednisolone, 5
mg/day of dexchlorpheniramine, 600 mg/day of paracetamol,
and hydration with a polyionic solution for the first 7 days. We
also introduced 10 mg/day of furosemide for 3 days.

Her gastrointestinal symptoms ceased 36 hours after
envenomation, her diuresis normalized to 5 mL/kg/hour
within 72 hours, and her facial edema persisted for the first
week.

The biochemical workup (Table 1) showed acute functional
renal failure worsening up to day four alongside hyperkalemia,
which peaked at hour 30. At the same time, increases in cre-
atine kinase (CK) and transaminases (aspartate transferase
and alanine transaminase) indicated severe rhabdomyolysis.

Her hyperkalemia improved with polystyrene sulfonate and
salbutamol, and kidney function began to improve on day four
without dialysis. Normal values of serum creatinine and CK
were reached on days 9 and 12, respectively.

Hematologically, thrombocytopenia and dilution anemia
occurred with massive hydration and improved with de-
creasing infusion rate and resumption of diuresis.

Finally, our patient left the hospital without sequelae after
18 days of clinical surveillance and biological monitoring, in-
cluding the first 6 days in the ICU.

DISCUSSION

In French Guiana, located within the Intertropical Conver-
gence Zone, all local bees have been Africanized since the
arrival of the “killer bees” in 1975."

The hybridization phenomenon did not change the composition
of their venom,'2 which is a complex cocktail of 102 proteins and
peptides.’® To date, no antivenom has been marketed despite
active research at the adult clinical trial stage.'
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TaBLE 1

Summary table of blood biochemistry results

Time after stings 19 hours 30 hours 3 days 4 days 5 days 7 days 9 days 12 days 16 days
Na135-145 mmol/L 129 130 130 133 133 142 140 141 137
K 3.5-5 mmol/L 7.4 8.1 5.6 4.8 3.9 4.6 4.6 4.8 4.8
Corrected K (pH = 7.16) - 6.7 - - - - - - -
Urea 1.8-6.0 mmol/L 15.8 18.7 26.8 28.9 23.9 14.5 2.2 3.1 3.1
Creatinine 30-70 pymol/L 135 169 255 257 125 74 33 34 34
Creatine kinase 29-168 U/L 7,206 > 20,000 > 20,000 > 20,000 19,620 2,815 797 124 77
ALT 7-35 U/L 112 228 374 513 498 271 157 77 33
AST 9-45 U/L - 3,175 1,776 1,440 510 87 40 33 28

AST = aspartate transferase; ALT = alanine transaminase; U/L = unit per liter. Normal ranges are indicated for a 2-year-old child.

The major problem with “killer bees” is their swarm attacks
involving hundreds of individuals. This specific behavior is
explained by the release of a pheromone (2-heptanone) onto
the skin of their target, in addition to that injected via the
venom, thus emitting a powerful alarm signal."®

Children, because of their young age and low weight, are at
high risk of dangerous consequences from an attack of a bee
swarm. Their ability to flee, protect, or alert is all the more
reduced the lower their age. In addition, the lower their weight,
the more serious the envenomation will be.

Thus, in 2018, Schmidt defined a scale of morbidity and
mortality according to the weight of the victim and the number
of stings, as well as a median lethal dose of 19 stings/kg.' Our
patient received 10 stings/kg. According to Schmidt, this is a
“very high” level of envenomation.

In children as in adults, such envenomation can lead to a biphasic
systemic reaction with, at first, an immediate anaphylactic-type
reaction (involvement of the skin-mucosal tissue, respiratory
compromise, reduced BP or associated symptoms, and persistent
gastrointestinal symptoms),’”'® followed by a toxic reaction
(rhabdomyolysis), which can prove fatal because of acute renal
failure (ARF) within 72 hours (Table 2).'2%24 The pathophysio-
logical mechanisms of this ARF include, on the one hand, prerenal
hypovolemia resulting from a decrease in vascular resistance due
to anaphylaxis, as well as tubular lesions due to rhabdomyolysis
and the potential direct nephrotoxicity of melittin (approximately
50% of the dry weight of bee venom).'92>2¢

In our case, the immediate combination of clinical signs (face
edema, diarrhea, and vomiting) makes it possible to diagnose
anaphylaxis, according to the criteria put forward by Samp-
son'” and based on American and European guidelines.?’~2°

This severe reaction with no prior exposure was caused by, on
the one hand, the direct action of the biogenic amines in the venom,
and, on the other hand, the mast cell degranulation caused by
melittin and the “mast cell degranulation peptide” in the venom. %1

TABLE 2

In line with American and European guidelines, early man-
agement by intramuscular injection of epinephrine, at a dose
of 10 pg/kg for a child (repeated every 10-15 minutes until
thereis a response),30 can block the activation of mast cells,
reduce the cascade of mediators of anaphylaxis, and increase
vascular resistance.

However, epinephrine is regularly underused; according to
Worm, only around 20% of European anaphylaxis cases re-
ceive epinephrine,®' unlike corticosteroids and antihista-
mines, which do not constitute emergency treatment.%?

Our patient did not receive epinephrine. She became anuric
athour 18, and her first blood test shows ARF occurring before
the peak of CK.

As recommended, the anaphylactic reaction should be mon-
itored for at least 6 hours after the symptoms disappear.?” 223" In
the case of an envenomation of more than one bee sting/kg,® this
monitoring period will also make it possible to detect the second
phase of the reaction.

Indeed, melittin and phospholipase A2 work by altering the in-
tegrity of cell membranes,® usually causing severe rhabdomyol-
ysis, complicated by ARF.#6.10.11:19-26 According to Szugye,® the
intracellular contents of dead muscle cells being released into the
extracellular space and circulating are responsible for kidney
damage due to the following pathophysiological mechanisms:
first, the activation of the renin—angiotensin—aldosterone system,
which reduces renal blood flow; second, myoglobin (an oxygen-
binding heme protein) is released in overwhelmingly high amounts
and precipitates in the glomerular filtrate, causing damage to the
renal tubules; and third, uric acid is released and forms crystal
deposits causing tubular destruction.

In our case, the blood CK level remained very high during the
first 4 days (> 20,000 U/L). Guidelines for the management of
pediatric rhabdomyolysis do not currently exist, but, accord-
ing to the Szugye review,3? isotonic saline is the most com-
monly used for hydration.

Key points of massive envenomation by killer bees (more than 1 sting/kg)

Systemic reaction

Immediate

Delayed

Diagnosis

Treatment recommended by learned
societies

¢ Anaphylaxis:

= |Involvement of the skin-mucosal
tissue,

= Respiratory compromise,

= Reduced BP or associated symptoms,

= Persistent gastrointestinal symptoms.

o Epinephrine IM, 10 pg/kg, repeated
every 10-15 minutes until there is a
response,

o Vascular filling,

* Oxygen therapy if needed.

* Rhabdomyolysis
o Acute renal failure

o [sotonic saline hydration.
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Our patient thus experienced ARF initially because of poorly
treated anaphylaxis, which was later aggravated by rhabdo-
myolysis. She suffered a very common treatment error by not
receiving epinephrine immediately. Immediate injection of
epinephrine, while maintaining renal function during the initial
anaphylactic phase, would have prevented blood accumula-
tion of myoglobin and uric acid due to rhabdomyolysis. The
renal tubules could thus have been preserved.

CONCLUSION

In French Guiana, remote villages are only accessible by plane
or canoe. In this context, isolated physicians should be aware of
the signs of anaphylaxis. In such situations, they should ad-
minister epinephrine along with vascular filling as soon as pos-
sible to quickly halt a potentially fatal toxic chain reaction.

Then, during the first 24 hours, clinical surveillance and bi-
ological monitoring in an ICU is essential for the early detection
of hypovolemic shock and respiratory distress.

Last, even if the initial reaction appears to be clinically re-
solved, the direct toxicity of the venom at a dose greater than 1
sting/kg can lead to ARF due to rhabdomyolysis. This justifies
attentive medical surveillance for at least 72 hours.
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