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ABSTRACT

Invasive species related to climate change and/or globalization may be associated with novel forms of kidney disease.
This is the case for wasps. Several species of Asian wasps are increasingly found in America (e.g. Asian giant hornet,
Vespa mandarinia) and Europe (e.g. yellow-legged Asian hornet, V. velutina; black shield hornet, V. bicolor; and Oriental
hornet, V. orientalis). Some of these species have been associated with human deaths and acute kidney injury. The
literature on wasps and acute kidney injury is scarce and mostly originates from Asia, so nephrologists outside Asia are
not familiar with this health problem. In a recent issue of ckj, Liu et al. describe a simple, four-item Wasp Sting Severity
Score (WSS) developed from 1131 wasp sting patients. Vespa mandarinia and V. velutina were among those causing
hospitalization, although most cases were caused by the black-bellied hornet (V. basalis). Liu et al. propose that a WSS ≥3
should guide early (<24 h after stings) plasma exchange, as plasma exchange was associated with lower mortality in
severely affected patients but continuous venovenous haemofiltration and haemoperfusion were not. The WSS will
require external validation. This manuscript should raise awareness about the potentially fatal consequences of stings
by wasp species making their way into America and Europe.
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The earliest PubMed-listed manuscript retrieved by the search
‘wasp AND (acute kidney injury OR acute renal failure)’ dates
to 1972, which is a relatively recent date for a health issue that
is likely to have existed for millennia [1]. This first report was
from Thailand, and most reports since have been from Asia
(Supplementary data, Table S1). Indeed, as of 10 January 2022,
PubMed listed 73 reports from 19 countries, 15 of them in Asia.
Thus, nephrologists in Europe and North Americamay not be fa-
miliar with a health issue that is increasingly recognized, as 2022
was the year on record with the most reports on wasp stings
and acute kidney injury (AKI) (Fig. 1). Most reports emerged
from South and East Asia and involved mainly Vespa magnifica
and V. orientalis (India), V. basalis (China and Taiwan) and V.
affinis (Southeast Asia) (Fig. 2). However, nephrologists may be
more familiar with news bulletins on invasive wasp species in

America and Europe. News such reports as ‘Murder Hornets’ in
the USA referring to the Asian giant hornet, V. mandarinia, and
‘Spain tourist warning as killer wasp spreads at unstoppable
rate’ referring to the yellow-legged Asian hornet (V. velutina) may
have drawn their attention [1–3]. Indeed, V. mandarinia has been
detected since 2019 in western British Columbia, Canada and
Washington State and the USA, and constitutes a problem for
honeybees and humans [4]. In Europe, V. velutina arrived in Bor-
deaux in 2005 and has since expanded to Italy, Germany, Bel-
gium, the Netherlands, the UK and Portugal, where it kills hon-
eybees [5]. Both species can induce AKI and/or be lethal [5, 6].
Additionally, the black shield hornet (V. bicolor) and Oriental hor-
net (V. orientalis) have also been detected in Spain [6]. However,
nephrologists should be familiar with local wasp species and
with the kidney and extrarenal complications of wasp stings, as
they may be involved in care for wasp sting patients early on in
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FIGURE 1: Number reports per year found by the PubMed search ‘wasp AND
(acute kidney injury OR acute renal failure)’ on 10 January 2022.

the course of the disease, when they are requested to provide
blood purification services, or after wasp sting patients develop
AKI.

In a recent issue of ckj, Liu et al. describe their experience at
Suining Central Hospital (Sichuan Province, southwest China)
where they treat 100–200 wasp sting patients per year and

now report the experience with 1284 patients from 2011 to
2020 [7]. Consistent with other reports from China, most cases
were due to V. basalis stings (Fig. 2). However, stings by species
found to be invasive in America (V. mandarinia) and Europe
(V. velutina) were also involved. The manuscript provides im-
ages of these species that may be helpful for physicians unfa-
miliar with this health issue. Given the frequency of the diagno-
sis, Suining Central Hospital developed a protocolized approach
consistent of antiallergic or antishock treatment (adrenaline,
corticosteroids and antihistamines), local treatment (removal of
stingers, local dexamethasone and lidocaine), toxin elimination
and prevention of AKI caused by rhabdomyolysis and haemoly-
sis (hydration, diuretics and urine alkalinization), analgesia and
tetanus antitoxin. Additionally, in severe patients with multiple
stings, they have used continuous venovenous haemofiltration
(CVVH), haemoperfusion (HP) or plasma exchange to improve
the prognosis of severe wasp sting patients. The rationale for the
extracorporeal blood purification is to remove toxins that may
lead to organ failure.

The number of wasp stings was associated with mortality
(Fig. 3), but there were other factors related to the impact of the
stings on each patient. Thus, Liu et al. developed a simple Wasp
Sting Severity Score (WSS) from 1131 wasp sting patients from
2011 to 2019 and validated it in 153 patients from 2020. TheWSS
has four items: tea-coloured urine, number of stings, lactate

FIGURE 2: Geographical distribution and wasp species identified in reports found by the PubMed search ‘wasp AND (acute kidney injury OR acute renal failure)’ on
10 January 2022. Details provided in Supplementary data, Table S1. The Asian wasp V. mandarinia has been found in America, while V. velutina and V. orientalis have
been found in Europe. The location of Suining Central Hospital (Sichuan Province) and the species reported by Liu et al. to be associated with hospitalization are also

indicated [7].
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FIGURE 3: Relationship between number of stings and mortality. This conceptual figure summarizes data presented in Fig. 1D from [7]. Fewer than 20 stings were not
associated with mortality, but mortality increased with a higher number of stings and peaked with 50 or more stings. The size of each square represents mortality,
which ranged from <10% for 20–29 stings to >60% for 50 or more stings. Each circle represents one sting and the number of circles within each mortality square
represents the start number for the category (i.e. 20 circles represent 20–29 stings).

dehydrogenase and total bilirubin. Severe cases were defined as
those that required blood purification due to haemolysis, rhab-
domyolysis or manifested organ dysfunction (Sequential Organ
Failure Assessment score ≥2). A high (≥3)WSS value had an area
under the curve of 0.918 (95% confidence interval 0.873–0.962) to
predict the need of blood purification in the prospective valida-
tion cohort.

The authors suggest that the WSS should guide the early in-
stitution of plasma exchange. As soon as the WSS value is ≥3,
plasma exchange should be initiated—at the latest, within 24 h
of the wasp stings. The rationale for such suggestion is that
in their observational study, plasma exchange was associated
with lower mortality, but CVVH and HP were not. Thus, the ef-
fect of blood purification within 24 h after admission on mor-
tality was explored in patients with >30 wasp stings. Among
these patients, mortality was 35–45%, but among those receiv-
ing plasma exchange within the first 24 h, mortality was 14%.
Indeed, the introduction of plasma exchange in 2017 was asso-
ciated with a drop in mortality. However, comparing older with
more recent cases has an implicit bias regarding factors such as
improved overall medical technology, resources and knowledge.
A further observation was a numerical trend to higher mortal-
ity when blood purification as started after 6 h (Fig. 3). While
differences were not statistically significant, these data should
serve as guidance for a potentially lethal disease for which infor-
mation is scarce. This underlies the suggestion to start plasma
exchange as soon as possible after the WSS hits 3.

There is some debate as to what constitutes a severe case of
wasp stings and what numbers of stings are potentially lethal.
The wasp species is a key factor. Native American and European
species are considerably less toxic than Asian species. As exam-
ples referenced by Liu et al., the USA reports of a lethal dose of 20
stings/kg [8, 9] do not apply to Asian wasps that may kill with as
few as >20 stings per person [7]. As Asian wasps invade Amer-

ica and Europe, the report by Liu et al. on how to identify severe
wasp sting cases very early in the course of the disease and how
to proceed thereafter becomes of universal interest.

While we have focused our comments on wasp stings, bee
stings may also cause AKI and death, and the geographical dis-
tribution differs from that of wasp stings, as Africa and Amer-
ica are overrepresented. Cases have mostly involved the East
African lowland honeybee (Apis mellifera scutellata) in Africa, and
Africanized honeybees, resulting from the crossbreeding of the
East African lowland honeybee with European subspecies of the
western honeybee (A. mellifera). African and Africanized honey-
bees are more aggressive towards humans and other animals,
and attacks can result in hundreds to over a thousand bee stings,
i.e. almost a degree of magnitude higher number than for se-
vere wasp stings. Initial reports of AKI came from Africa [10].
However, since the introduction of the East African lowland
honeybee to Brazil in the 1950s, Africanized honeybees spread
throughout SouthAmerica and arrived inNorthAmerica in 1985,
leaving a string of reports of cases of AKI and deaths, frequently
in Spanish and Portuguese [11, 12]. In fact, one of those attacks
in Colombia leading to AKI in a 17-year-old woman arouses the
interest in nephrology for one of the authors of the present
manuscript (S.C.).

SUPPLEMENTARY DATA

Supplementary data are available at ckj online.
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