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Abstract

Acute kidney injury (AKI) can develop after multiple wasp or bee stings. The etiology is the acute tubular necrosis
secondary to shock, pigment toxicity, interstitial nephritis, or direct nephrotoxicity of venom. We report a 40-year-old
female who presented with oliguric AKI after a single wasp sting on her hand. Her history, examination, and investigations
did not support any of the established causes of AKIl in such settings. She did not improve with supportive management
and dialysis, and kidney biopsy showed acute cortical necrosis (ACN). This is the first report of ACN after a single wasp

sting.
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INTRODUCTION

Wasps and bees are venomous arthropods belonging to
the order Hymenoptera. The order consists of three
families: Apidae (bees), Vespidae (wasps), and
Formicidae (ants).! Most wasp or bee sting victims do
not seek attention due to the minor, self-limiting, and
localized nature of symptoms. Acute kidney injury (AKI)
is a rare but important life-threatening complication that
forces patients to seek medical care. AKI wusually
develops after multiple stings. The usual underlying
lesion is acute tubular necrosis (ATN), and the course
is characterized by complete recovery. We report an
unusual case of AKI after a single wasp sting which
turned out to be due to acute cortical necrosis (ACN).

CASE HISTORY

A 40-year-old female was accidentally stung by a wasp
over her left hand while working in her backyard in a rural
hilly area of Himachal Pradesh, India. She noted local
pain and mild swelling. She was seen at a local healthcare
center and received oral H, blockers. The pain and swel-
ling decreased, but the urine output progressively

declined, she became anuric and developed nausea and
vomiting over the next 4 days, at which time she was
referred to our hospital. Historically, she did not have
any hypotension, respiratory distress, swelling of lips,
cutaneous allergic symptoms like wheal, urticaria or
pruritus, cola colored urine or alternative medicine
intake. On examination, she had anasarca and mild pal-
lor. The pulse rate was 80 beats/min, the respiratory rate
was 22/min and the blood pressure 134/82 mm Hg. Local
examination was unremarkable and systemic examina-
tion revealed bilateral basal rales. Initial investigations
revealed severe uremia and hyperkalemia, and she was
given urgent hemodialysis.

Hematological investigations revealed the following: a
hemoglobin level of 9.8 g/dL, a total leukocyte count of
13,000 cells/mm with 72% polymorphonuclear cells and
26% lymphocytes, a platelet count of 72,000 cells/mm?,
an erythrocyte sedimentation rate of 40 mm/h, a normo-
cytic and normochromic peripheral blood picture without
schistocytes, a corrected reticulocyte count of 0.8%, an
undetectable plasma hemoglobin, a prothrombin time of
14 s (control 14 s), an activated partial thromboplastin
time of 30 s (control 25-32 s), a serum fibrinogen level of
8.8 g/, and positive D-dimers. Levels of biochemical
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parameters were as follows: serum creatinine 8.9 mg/dL,,
blood urea 165 mg/dL, total proteins 5.7 g/dL, albumin
3.1 g/dL, total bilirubin 0.35 mg/dL, aspartate amino-
transferase 278 U/L, alanine aminotransferase 155 U/L,
lactate dehydrogenase 856 UJ/L, alkaline phosphatase
100 U/L, calcium 7.9 mg/dL, and inorganic phosphorus
5.6 mg/dL. Urinalysis showed 1+ dipstick proteinuria,
20-25 RBCs/hpf. There were no pus cells or eosinophils.
Urine was negative for myoglobin and hemoglobin.
Glucose-6-phosphate dehydrogenase enzyme levels were
within normal limits. Ultrasonography showed a kidney
size of 12.5 cm on either side.

She received alternate-day hemodialysis for 2 weeks, at
which time the urine output had improved marginally to
300 ml./day. At this time, a kidney biopsy was done.
Light microscopy (Figure 1) showed large areas of cor-
tical necrosis. The viable glomeruli showed fibrillar
material with crown of podocytes in some of them.
Hemorrhages and edema were present in the intersti-
tium. Arterioles showed subendothelial mucoid material
suggestive of subacute thrombotic microangiopathy. The
viable tubules showed regenerating tubular necrosis.
Immunofluorescence studies were negative for immuno-
globulins (IgG, IgM, or IgA), C3, C1q, or light chains (k
or A). Electron microscopy showed swollen endothelial
cells and the presence of subendothelial fluffy material.

Over the next 4 weeks, her urine output improved
gradually, and she became dialysis independent. At the
last follow-up visit after 12 weeks, the serum creatinine
had stabilized at 4.3 mg/dL. Urinalysis showed 1+ albu-
min and 3-4 leukocytes/hpf. A repeat ultrasound

Figure 1. Photomicrograph shows (A) glomerular and tubular
necrosis and (B) fibrin in the glomerular capillary loops
(H&E, x200). Both panels show interstitial fibrosis.
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examination showed 9.5 and 9.3 cm kidneys with smooth
outlines. There was no calcification.

DISCUSSION

Wasp or bee stings are reported from all parts of the
world as accidents or after occupational exposure, espe-
cially in rural areas. No significant morbidity apart from
mild local reaction is seen in an overwhelming majority.
Rarely, severe anaphylaxis or the involvement of organ
systems may develop. Fatalities after venomous stings
are uncommon,”® with severe anaphylaxis rather than
toxic effects of venom being the cause of mortality.?
Therefore, all victims should be monitored for local or
systemic allergic events after wasp or bee stings. In this
regard, detailed guidelines addressing diagnosis, obser-
vation, and management including the use of venom
immunotherapy have been published.*

Wasp or bees are the most common stinging insects in
the hilly areas of North India.” Systemic manifestations
usually develop when the victim is attacked by a swarm of
insects and may include hemolysis, rhabdomyolysis,
thrombocytopenia, disseminated intravascular coagula-
tion, hepatocellular damage, hypotension, AKI, myocar-
ditis, myocardial infarction, or neurotoxic effects.*° By
contrast, a single sting can lead to anaphylaxis in a pre-
viously sensitized individual.

AKI is a well-recognized complication of wasp or bee
stings. This form of AKI has been reported, especially
from tropical and subtropical areas possibly due to the
unique geographical and socioeconomic circumstances.
At a tertiary care teaching hospital in Nepal, 11 patients
with wasp stings were seen over a 21-month period, 9 of
whom had AKI.!®!'"13 In a series of five patients with
AKI after hornet stings seen over 12 years at our institute,
all patients had suffered multiple stings, ranging from 22
to 63.'* In one of the largest series of victims of swarming
hornet attacks who reported to a large city hospital in
Vietnam, AKI was seen in 38 out of 65 victims, with
almost three-fourths requiring renal replacement ther-
apy.® Patients who died, or who had AKI, or who had
shock exhibited higher sting burdens (>50 stings).
Delayed hypotension was seen in some patients and
was attributed to the possible vasodilatory effects of the
large amount of injected venom rather than anaphylaxis.

The mechanism of AKI ranges from tubular injury
that is secondary to hemolysis or rhabdomyolysis, hypo-
volemic or anaphylactic shock, venom-induced acute
interstitial nephritis, direct nephrotoxicity of venom,
or a combination of the above.'!>!*° This is supported
by biopsy evidence in humans and by experimental
evidence in rats where vasoconstriction, rhabdomyoly-
sis, and a direct nephrotoxic effect on tubules were seen
after exposure to Africanized bee venom.!” Enzymes
like phospholipase A, and hyaluronidase; active pep-
tides like melittin, amines like histamine and serotonin;
and others like mastoparan, kinins, acetylcholine, and
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antigen 5 have been identified as pathogenic agents in
the venoms.'®2! In addition to AKI, wasp or bee stings
have also been associated with reports of nephrotic syn-
drome and type 1 renal tubular acidosis.?* 2°

Our patient had a single wasp sting on her hand and
went on to develop AKI without any evidence of hypo-
tension, severe allergic manifestations, hemolysis, or
rhabdomyolysis. As the recovery of renal function was
delayed and the cause of renal failure was unclear, a renal
biopsy was done. Surprisingly, the biopsy revealed ACN
with some features suggestive of thrombotic microangio-
pathy. There is one previous report of AKI secondary to
thrombotic microangiopathy and patchy cortical necro-
sis in a young man with over 50 wasp stings.>” Unlike in
our case, the clinical course of this patient was marked by
disseminated intravascular coagulation, rhabdomyolysis,
hepatic necrosis, and acute respiratory distress syn-
drome. Our patient showed thrombocytopenia, but
there were no fragmented cells. A literature search did
not reveal any other report of ACN following insect
stings. Therefore, we presume that our patient is the
first case where ACN has been seen after a single wasp
sting. The possible cause for this is unclear, but a direct
effect, where the renal endothelium bore most of the
brunt of injury may be responsible.

This case also highlights the need of renal biopsy in a
patient where the cause of renal failure is unclear. The
need for early diagnosis of allergic interstitial nephritis, so
that it can be promptly treated with steroids without
delay, also justifies an early renal biopsy in selected aty-
pical cases.’®!® The prognosis for AKI in wasp sting
victims is very good.®® The recovery was incomplete in
our patient in view of the patchy ACN.

In conclusion, ACN can develop rarely even after a
single wasp sting. A renal biopsy should be considered if
no cause for AKI is apparent or recovery is delayed in
wasp sting victims.

Declaration of interest: The authors report no con-
flicts of interest. The authors alone are responsible for the
content and writing of the paper.
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