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Abstract

Bee stings are common in the tropics and cause minor problems but may occasionally cause severe anaphylactoid reactions.

Summary of clinical case: We present a case of M.0.0., an 8-year-old boy who was stung three times on the face and developed severe manifestations including acute
kidney injury, cavernous sinus thrombosis and multiple convulsions but recovered without sequelae.

Discussion: There is an association between the severity of reaction and the number of bee stings but this case was unique in the sense that we had only 3 stings

reported and we developed life threatening clinical manifestations.

Introduction

Envenomation by bees is common world wide and
especially in the tropics. The commonest manifestations are
local reactions for example vomiting, diarrheoa, generalized
oedema and hypotension. On rare occasions, you may get renal,
cardiovascular and central nervous complication. We present a
case of an 8-year-old boy who developed acute kidney injury,
cavernous sinus thrombosis and multiple convulsions but
recovered without sequelae.

Case report

An 8-year-old school boy (M. O. O.) was admitted to our

unit with history of bee bite on the face one week prior to
admission at a private facility. He was reported to have been
stung x3 by bees. Child was referred and admitted to a private
facility on 14th February 2017, where he was found to have
generalized oedema, vomiting, cough but no fever.

Initial investigations done revealed normal urinalysis
results on 14™ February 2017 but a repeat done on 23 February
2017 showed: proteinuria (+++), red blood cells (+++), pus cells
11-20/hpf, positive leucocyte esterase.

UECs: see the serial levels below but all were deranged and
consistent with AKI.

Haemogram showed: Wbc 11.68 X 109/L, Haemoglobin
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level 10.8g/dL, Platelets 451 X 10°/L, Malaria Blood Film was
negative for both P. Falciparum and common malaria antigen,
LFTs: normal.

Other investigations done were CPK, LDH and coagulation
screen which were all normal.

Main findings in the initial assessment were ttemperatures
of 37°C and SPO, 92% off oxygen.

Chest had bilateral rhonchi but no crepitations.
Management

At admission, the child had not passed urine over the
preceding 48 hours.

Later, he developed fever and was started on IV ceftazidime,
IV frusemide, IV fluid challenge

Due to the severe bronchospasms, the child was done
nebulization with ventolin respirator solution, pulmicort and
normal saline with great improvement.

The temperature settled within 24 hours, PR: 67-84 beats/
min, RR: 19-24/min, SPO, 94% - 99%. He passed urine after
2/ hours but developed recurrent convulsions which did not
respond to loading and maintenance doses of IV phenytoin.

MRI scan of the brain revealed bilateral frontoparietal and
occipitoparietal laminar infarcts and venous sinus thrombosis.

Child was started on IV heparin and later transitioned to
oral warfarin.

Subsequent management: After the initiation of heparin,
warfarin, the convulsions abated, child opened up and the
general condition improved and he was eventually discharged
with no sequelae Tables 1,2.

Discussion

We describe a complicated case of a young boy who had few
bee bites and eventually developed severe manifestations with
acute kidney injury, multiple brain infarcts, venous thrombosis
and convulsions.

The prevalence of insect sting allergy is estimated to
be between 0.5% - 3%, and people who have previously
experienced generalized allergic insect sting reactions are at
increased risk for reactions from future stings [1]. The allergic

Table 1: Labaratory data on serial U/E/Cr (2017).

Date 14/2 15/2 16/2 17/2 18/2 19/2 20/2
Na+ 132 132 123 126 123 130 128
K+ 5.2 5.2 4.8 5.3 5.1 5.4 5.5
cl- 101 98 94 91 91 90 96
S-C02 18 17 16 18 16 19 19
S-anion gap 13 15 13 17 16 21 13
S-Urea 39.9 41.3 38.9 40.0 4.7 41.0 39.6
S-Creatinine 436 485 427 338 313 296 292
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reaction can be triggered by a single sting, and the greater the
number of stings, the worse the prognosis because multiple
stings lead to inoculation of a higher amount of venom [2].

This was unusual; most cases have been described after
multiple envenomation and it is reported that you need about
1500 bites for a 75 kg person to reach a threshold to give you
the manifestations we saw in this child [3]. He had mild venom
exposure (<1 sting/kg body weight) which usually has cutaneous
manifestations only, but his symptomatology was for high
venom exposure (4 - 9 stings/kg body weight) [4]. Fewer bee
stings are normally not associated with much pathology unless
a patient develops anaphylaxis, as is this case.

Bee venom contains peptides, proteins and vasoactive
amines for example histamine, acetylcholine, norepinephrine,
dopamine and 5-hydroxytryptamine which are thought to be
responsible for some of the allergic manifestations [1]. Melittin
is the main peptide, and it is the main lethal component of bee
venom [2].

The most common manifestations associated with fewer
stings include pruritis, hives, oedema, erythema, dizziness,
dyspnoea and occasionally anaphylaxis.5

Multiple bee stings may be associated with various organ
dysfunctions, namely [1,4]:

Cardiovascular (coronary vasospasm, myocardial infarction
secondary to allergic reactions [Kounis syndrome], shock,
cardiac arrhythmia and cardiac arrest.

Respiratory (bronchospasm, pulmonary haemorrhage,
acute respiratory distress syndrome and respiratory failure.

Haematological (Immune Thrombocytopaenic Purpura
(ITP), immune mediated haemolytic anaemia, Disseminated
Intravascular Coagulation (DIC) and Henoch-Schonlein
purpura

Renal (rhabdomyolysis, nephrotic syndrome and Acute
Kidney Injury (AKI)

Hepatobiliary (acute autoimmune hepatitis)
Pancreas (haemorrhagic pancreatitis)

Neurological manifestations (encephalitis, acute
disseminated encephalomyelitis [ADEM], peripheral neuritis
and cerebral infarction.

21/2 22/2 23/2 25/2 26/2 1/3 2/3 3/3 4/3
128 129 124 121 135 137 139 139 136
5.2 4.8 4.4 37 4.6 3.5 3.3 3.9 4.1

92 95 93 95 100 104 107 107 107
19 21 15 23 22 26 28 25 20
15 13 15 3 13 7 4 7 9

40.3 37.5 34.5 253 241 12.7 11.8 9.9 9.3
269 273 244 176 184 148 155 161 172
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Table 2: Serial PT, PTl and INR.

Date 16/2/17 25/2/17 2/3/17 3/3/17
Prothrombin Time 131 12.6 12.6 141
Control Time 11.8 11.8 11.8 11.8
Prothrombin Index (%) 90 93 93 83
INR 1.1 1.07 1.07 1.19

Musculoskeletal (myasthenia gravis and Guillain-Barre
syndrome (GBS)

Others manifestations include serum sickness and Reye-
like syndrome.

Acute kidney injury

AKI caused by bee stings are often accompanied with
multiple organ dysfunction syndrome (MODS), with the
mortality rate ranging from 9.3% to 60%. It is usually observed
48-72 hours after the accident, just like it happened in this
case [6].

The mechanism through which renal damage occurs
following bee venom inoculation is not fully understood
[2,6]. Multiple factors, such as intravascular hemolysis,
rhabdomyolysis, hypotension, low cardiac output, and direct
toxicity of the venom components to the renal tubules by
possible melittin-induced apoptosis, may contribute to the
pathophysiology [7].

Intravascular haemolysis and rhabdomyolysis: peptides
such as melittin, apalim and phospholipase A can provoke
these processes, and they are demonstrated by elevated serum
levels of indirect bilirubin and creatine kinase.

Rhabdomyolysis causes renal vasoconstriction, formation
of intratubular deposits of myoglobin, direct cytotoxicity of
myoglobin to the renal tubule cell and DIC, which leads to the
release of thromboplastin, thus formation of microthrombi in
the glomeruli. All these consequently cause reduced Glomerular
Filtration Rate (GFR).

Hypotension: The same peptides mentioned above, amongst
others, can induce the release of several other mediators, such
as histamine, serotonin, bradykinin and prostaglandins, which
are vasoactive and may lead to a reduction in systemic blood
pressure.

In addition, melittin has depressive and cardiotoxic effects;
in large quantities, it causes cardiac spasm and cardiovascular
collapse. Apamin acts as a neurotoxin with motor action,
causing systemic vasodilation. Both these substances generate
severe hypotension and increased heart rate.

Renal hypoperfusion activates the renin-angiotensin-
aldosterone system, leading to vasoconstriction of both afferent
and efferent arterioles, worsening the GFR; thus, ischaemia
and development of Acute Tubular Necrosis (ATN).

Brain infarcts

An MRI scan of the brain, done when the child
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began convulsing, revealed bilateral frontoparietal and
occipitoparietal laminar infarcts. Neurological manifestations
of bee stings are rare [8]. The exact pathophysiology explaining
strokes due to honey bee bite is still unknown. Possible causes
include hypotension inducing cerebral ischaemia, exogenous
adrenaline, and thromboxane and leukotrienes within the
venom, causing vasoconstriction, platelet aggregation
secondary to various compounds released, cerebral embolism,
hypertensive haemorrhage and DIC [8,9].

Cavernous Sinus Thrombosis (CST)

The MRI scan also showed venous sinus thrombosis.
Unfortunately, there is paucity of data in the incidence and
possible pathophysiology that may lead to this following bee
venom inoculation. One previous case of a 58-year-old man
who was bitten by a bee on his left upper lip, and subsequently
developed CST 48 hours later, is found in literature [10]. Possible
reasons for formation of the CST included: thrombophlebitis
of the facial vein induced by thrombogenic substances of the
venom, direct inoculation of bacteria from the insect’s body or
the surface of the victim’s skin, into the epidermis, scratching
due to itching thus further epidermal injury and intra-dermal
implantation of pathogenic bacteria, impaired lymphatic
drainage due to local oedema, thus reduced clearance of the
infection by the immune system.

Immediate management

This should consist of epinephrine 0.01mg/kg of 1:1000.
Repeat every 5-15 minutes, Antihistamine, H, receptor

antagonist, Inhaled bronchodilators, Glucocorticoids, and in
severe cases, intubation.

Consent to publish

Verbal informed consent was obtained from the parent of
the patient for publication of this case.
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