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Cutaneous hemorrhage or necrosis findings after Vespa 
mandarinia (wasp) stings may predict the occurrence 
of multiple organ injury: A case report and review of literature

Cutaneous Hemorrhage and Organ Injury After Wasp StingsYOUICHI YANAGAWA, M.D., PH.D., KENTARO MORITA, M.D., TAKAO SUGIURA, M.D., and 
YOSHIAKI OKADA, M.D., PH.D.

Department of Traumatology and Critical Care Medicine, National Defense Medical College, Saitama, Japan

Data Sources. We report one case and analyzed 15 Japanese cases concerning multiple organ failure induced by wasp stings. Data
Extraction. Thirteen of 15 cases were associated with skin hemorrhage or necrosis after wasp stings. The mean number of stings
(± standard error) in the patients who died (59 ± 12) was significantly greater than that in those who survived (28 ± 4,
p=0.01). Conclusion. The occurrence of skin hemorrhage or necrosis after wasp stings is extremely rare and multiple organ injury after
wasp stings is also a rare complication. Thus, cutaneous hemorrhaging or necrosis findings after wasp stings may suggest the development
of multiple organ injury. In addition, the number of stings may play an important role in predicting outcome.
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Introduction

In Japan, fatalities due to Vespa mandarinia (wasp) stings
are estimated to range from 30 to 50 persons each year.
Most victims appear to die from anaphylaxis or sudden
cardiac arrest (1–3), while some of them die from to multi-
ple organ failure including rhabdomyolysis, renal failure,
liver dysfunction, respiratory failure, and disseminated
intravascular coagulopathy (1). Large number of stings by
wasps may induce multiple organ failure (4). We analyzed
Japanese reports concerning multiple organ failure induced
by wasp stings and we found that most such cases were
associated with skin hemorrhage or necrosis after wasp
stings. The occurrence of skin hemorrhage or necrosis after
wasp stings is rare (5). In addition, multiple organ injury
after wasp stings is a rare complication. We report our
hypothesis that cutaneous hemorrhaging or necrosis find-
ings after wasp sings may suggest the development of mul-
tiple organ injury.

Case report

A 57-year-old man suffered multiple wasp stings (Vespa
mandarinia Japonica) while working in his backyard. He
complained of dyspnea and was transferred to our hospital.
He had no contributory past medical or family history. On
arrival, his vital signs were blood pressure 88/54 mmHg,
pulse rate 124 beats per minutes, respiratory rate 30 beats per
minutes, and temperature 36.6° Celsius. He had 38 wasp-
sting marks with cutaneous hemorrhages measuring from 5 to
12 mm in size, and redness and swelling over his whole body
surface (Fig. 1). The results of laboratory analyses of the
blood were pH 7.168, pCO2 33.3 mmHg, pO2 181.5 mmHg,
HCO3

− 11.6 mmol/L, and base excess –16.5 mmol/L (under
oxygen 8 L/minute). WBC 11700/ microl, hemoglobin
17.7 g/dl, platelets 19.0 × 104/ microl, total bilirubin 0.6 mg/dl,
aspartate aminotransferase (AST) 39 IU/L, alanine amino-
transferase (ALT) 14 IU/L, CK 178 IU/L, amylase 84 IU/L,
urea 21 mg/dl, creatinine 1.07 mg/dl, Na 142 mEq/L, K 3.1
mEq/L, Cl 104 mEq/L, c-reactive protein 0.3 mg/dl, and
glucose 188 mg/dl. His chest x-ray and electrocardiogram
findings were normal. He received intrathecal epinephrine,
intravenous epinephrine, corticosteroids and glycyrrhizin
with rapid infusion of 1 L lactated Ringer solution. Glycyr-
rhizin, an active component of licorice roots, is used in Japan
to treat hepatitis or skin lesions, including anaphylaxis; it has
anti-inflammatory, immunomodulatory and antiviral proper-
ties. His wasp stings were treated with a combination of corti-
costeroid and gentamycin ointment. After these treatments,
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both his symptoms and vital signs improved. On the second
hospital day, he demonstrated hypertension (BP 170/100
mmHg), deterioration of the swellings and cutaneous hemor-
rhaging changing into necrosis (Fig. 2). His laboratory find-
ings were creatine kinase (CK) 1600 IU/L, AST 979 IU/L,
ALT 257 IU/L, and platelets 14.8 × 104/ microl. On the third
hospital day, the swelling had improved but the laboratory
findings further deteriorated (CK 39180 IU/L, AST 1054 IU/L,
ALT 284 IU/L and platelets 8.9 × 104/ microl). A biopsy of a

skin lesion on his back was performed (Fig. 3). The patholog-
ical results demonstrated epidermal and dermal necrosis.
From the fourth hospital day, all laboratory findings and
blood pressure improved. Because the laboratory findings
were improved (CK 208 IU/L, AST 32 IU/L, ALT 116 IU/L
and platelets 18.3 × 104/ microl) and the skin lesions did not
develop any infection, he was discharged on day 10. On the
day 19 from the wasp stings, the laboratory findings returned
to within the normal limit. The skin lesions changed into
areas of dry necrosis (Fig. 4).

Fig. 1. Skin lesions after 30 minutes from a wasp sting. The patient
demonstrated a cutaneous hemorrhage as a wasp sting mark.

Fig. 2. Skin lesions on second hospital day. The cutaneous
hemorrhage changes into a necrotic lesion.

Fig. 3. Histopathological findings after wasp stings on second
hospital day (Haematoxylin and eosin stain x 200). Histopathological
examination revealed dermoepidermal coagulative necrosis with
vesiculation and dermal neutrophilic infiltration.

Fig. 4. Skin lesions on day 19 from wasp stings. The necrotic lesion
changes into dry necrosis.
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Analysis of Japanese reports

An Ichushi search (Japana Centra Revuo Medicine), which col-
lects summaries of Japanese medical articles, was undertaken to
identify articles from 1983 to 2006 using the key words “wasp
stings” and “insect stings.” Additional articles were identified by
a manual search of the references from the key articles. We
found 47 articles about wasp stings. Of these, there were 17 epi-
demiology studies, five articles about ophthalmic injury, four
articles about biochemical analyses of IgE or histamine, and four
articles concerning treatment; these 30 articles were excluded
from the analysis due to lack of patient data or cutaneous find-
ings. Three articles described unusual complications after wasp
stings: nephrosis, Bell’s palsy, and Guillain-Barre syndrome. All
three cases reported no other organ injury, or cutaneous hemor-
rhage or necrosis. The remaining 14 cases described individuals
with organ injury after wasp (Vespa mandarinia) stings. We
summarized these cases, including the present case, in Table 1
(6–19). All cases had rhabdomyolysis and liver dysfunction.
Three of fifteen cases did not develop anaphylactic shock and
ten of fifteen cases suffered fewer than 50 sings. Thirteen of fif-
teen cases developed skin hemorrhage or necrosis. Six of the
fifteen died due to multiple organ failure. The average number
of stings (± standard error) in the patients who died (59 ± 12)
was significantly greater than that in those who survived (28 ± 4,
p=0.01) when analyzed using the chi-square test.

Discussion

The venom of Vespa mandarinia is composed of amines,
peptides and enzymes. The amines are histamine, serotine

and acetylcholine; the peptide are mastoparan and hornet
kinin; and the enzymes are phospholipase A, hyalulonidase,
and protease (20–22). Mastoparan, phospholipase A, and
hyalulonidase can each damage cell membranes directly
(21,23,24) and, as a result, rhabdomyolysis could result
(24,25). In addition, acute renal failure or hepatic injury may
occur due to the direct nephrotoxicity or hepatotoxicity of the
venom (26).

Reactions by humans to the venom of wasps are mainly
divided into two types. One is IgE-mediated anaphylaxis and
the other is the direct toxic effect of venom (4). The allergic
reaction can be induced by only one sting while direct toxic-
ity depends on the amount of venom. Accordingly, a larger
number of stings by wasps can induce more severe intoxica-
tion in the human body (23). The Good Samatarian Regional
Poison Center recommends that pediatric, older patients, and
patients with underlying medical problems should be admitted
for 24 hours after an envenomation of 50 or more stings (23).
In our research, the average number of stings in the patients
who died was significantly greater than that those observed in
the surviving patients. As a result, the number of stings may
therefore play an important role in predicting the outcome.
However, ten of fifteen cases suffered fewer than 50 stings
yet they still demonstrated multiple organ injury. Case num-
ber 11 in the table suffered only three stings and did not show
even anaphylactic shock but did demonstrate liver dysfunc-
tion, rhabdomyolysis and acute renal failure which required
temporary hemodialysis. As a result, the number of stings is
not always a reliable predictor of multiple organ injuries.

Typical skin lesions after wasp stings are redness and
swelling, which subside within a few days (27, 28). The
occurrence of skin hemorrhage or necrosis after wasp stings

Table 1. Wasp stings in Japan

No., Reporter Age, Gender
Duration from 
stings to arrival

Cutaneous 
hemorrhage 
or necrosis

Number 
of stings Complication Outcome

Present case 57, M 30 minutes + 38 LD, T, R, S Survival
1. Iwamura 80, M 62 minutes + 78 RF, LD, ResF, DIC, RF, S Death
2. Shioshita 80, M < 24 hours – 30 RF, LD, P, F, S Survival
3. Konishi 61, M 60 minutes + 17 LD, R, S Survival
4. Ishii 55, F 30 minutes + 100 RF, LD, ResF, DIC, R, S Death
5. Fujibayashi 74, M 24 hours + 50 RF, HepF, RF, HF, DIC, R Death
6. Touno et 76, M unknown – 20 RF, LD, R, S Survival
7. Mourie 39, F < 8hours + > 50 RF, LD, ResF, DIC, R, S Survival
8. Yamaguchi 57, M 48 hours + 27 RF, HepF, HF, R, S Survival
9. Nishimura 86, F 1 hour + 30 LD, R, S Survival
10. Kanehisa 78, M 2 hours + 30–40 RF, LD, ResF, T, R Death
11. Fujiwara 79, M 7 days + 3 RF, LD, R Survival
12. Yoshida 71, M 5 hours + 70 RF, HepF, ResF, HF, DIC, R, S Death
13. Ohashi 62, M <24 hours + 17 RF, LD, ResF, DIC, R, S Death
14. Tsujimura 36, M 4 days + 30–40 RF, LD, R, S Survival

F: female; M: male; DIC: disseminated intravascular coagulopathy; LD: liver dysfunction; HF: heart failure; HepF: hepatic failure; R: rhabdomyolysis; RF:
renal failure; ResF: respiratory failure; P: pancreatitis; S: shock; T: thrombocytopenia.
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is rare (5). Ando reported 1,711 cases of hymenoptera (70%
wasp attacks) stings but did not describe any hemorrhagic or
necrotic cutaneous changes; 3% demonstrated anaphylactic
shock, but none had multiple organ failure (29). Ogawara
reported 1,541 cases of hymenoptera stings with neither hem-
orrhagic nor necrotic cutaneous changes; 1% had anaphylac-
tic shock but none had multiple organ failure (30). However,
all the reports we could find concerning skin necrosis after
wasp stings in Japan since 1983 were also associated with
multiple organ injury. Hence, the occurrence of cutaneous
hemorrhagic or necrotic change after wasp stings may sug-
gest that the toxicity of the venom is stronger than usual
(average wasp) or the individual ability to neutralize or inac-
tivate the venom is weak. A strong toxicity or weak neutral-
ization of venom may induce multiple organ injury.

The hemorrhagic or necrotic cutaneous changes that occur
after wasp stings may only be induced by Japanese wasp
stings, because the strength of venom differs from species to
species (31). We, therefore, performed a Medline search to
identify any related articles from 1983 to 2006 using the key
words “wasp stings” and “multiple organ failure” or “renal
failure.” We could not find any case reports with photo-
graphic figures depicting cutaneous findings. We summa-
rized the case reports which described the cutaneous findings
after wasp stings, excluding case reports which described
cutaneous findings only on the first day because the sting
mark was easy to find on first day (Table 2) (32–42). Most
cases described the injured area as sting marks or sting
lesions even after two days or more from wasp stings when
sting marks are usually hard to recoginize (28). Some of them
described the injured area as violaceous skin patches or
punched out lesions or distinct sting marks. These expres-
sions may apply to our case. Chao et al. described lesions as
“scars” nine days from sting, similar to our case (34). As a

result, cutaneous hemorrhaging or necrosis findings after
wasp stings may be associated with multiple organ injury
even in other countries. In addition, concerning bee stings,
Tumwine (Zimbabwe), Bresolin (Brazil), and Franca (United
Kingdom) in other countries have also reported cases of bee
stings with findings of both cutaneous hemorrhages or
necrotic lesions and multiple organ injury (43,44).

An analysis of Japanese wasp stings cases revealed that
fewer than 50 wasp stings could induce multiple organ injury
and most such cases were associated with cutaneous hemor-
rhaging or necrosis. Both multiple organ injury and cutane-
ous hemorrhage or necrosis were rare complications after
wasp stings. As a result, cutaneous hemorrhaging or necrosis
findings after wasp stings may be useful for predicting the
occurrence of multiple organ injury.
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