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Abstract
Background: Wasp sting is common in the world, and gross hematuria after wasp sting has been reported
in Asia to occur before AKI. Gross hematuria is often used by clinicians as a sign indicated for intensive
care and blood puri cation treatment. However, there is no study on the clinical characteristics and
prognosis of wasp sting patients complicated with gross hematuria.
Methods: The demographic characteristics and clinical data of 363 patients with wasp sting admitted to
Suining Central Hospital from January 2016 to December 2018 were retrospectively analyzed. At
admission, the poisoning severity score was used as the criterion for severity classi cation. According to
the presence of gross hematuria, the patients were divided into gross hematuria group and non-gross
hematuria group. Multivariate logistic regression analysis was performed to explore the risk factors for
gross hematuria.
Results: Of the 363 wasp sting patients, 219 were male and 144 were female, mean age was 55.9±16.3
years. 51 (14%) had gross hematuria, 39(10.7%) had Acute Kidney Injury(AKI), 105 (28.9%) had
rhabdomyolysis, 61(16.8%) had hemolysis, 56 (15.4%) had Multiple Organ Dysfunction Syndrome
(MODS), 13 (3.6%) had Acute Respiratory Distress Syndrome (ARDS), 45(12.4%) went on to receive renal
replacement therapy, and 14 (3.9%) died. Patients with gross hematuria group had signi cantly higher
poisoning severity scores when admitted to the hospital than those without gross hematuria group
(2.2±0.5 vs. 1.1±0.3, P<0.001).
Conclusion: Gross hematuria is one of the early clinical symptoms of severe wasp sting patients. AKI
incidence and mortality of patients with gross hematuria are signi cantly increased. Prompt treatment
should be taken for wasp sting patients complicated with gross hematuria. The poisoning severity score
can be used for early assessment of the severity of wasp sting patients.

Introduction
Wasps belong to Hymenoptera order in the Animal kingdom[1]. Currently, there are more than 6000
species of wasps in the world and more than 200 species have been recorded in China[2, 3]. Wasp stings
are common in the world. Epidemiological surveys in the United States show that wasp stings account
for 27.4%-29.7% of all animal injuries and the annual mortality rate is 0.14–0.74/million population[4, 5].
In July-October 2013, 1,675 cases of wasp stings occurred in Shanxi Province of China, resulting in 42
deaths [6]. However, this global public health problem hasn’t drawn adequate attention. There is a paucity
of existing guidelines on the diagnosis and treatment of wasp stings. Chinese Society of Toxicology has
prepared a consensus statement on the standardized diagnosis and treatment of wasp stings[7].
However a wide application of this consensus criteria is likely limited by the complex evaluation criteria.
In Europe, the poisoning severity score is usually used to guide initial assessment and appropriate
medical care assignment[8–11]. However, the poisoning severity score has not been reported speci cally
for evaluating the severity of wasp sting patients.
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Local symptoms of wasp sting include redness, swelling, and pain. Xie[12], Liu[6], Sigdel[13], reported the
occurrence rate of gross hematuria after wasp sting to be in the range of 10–55%. Gross hematuria
occurring after wasp sting often alerts clinicians to the likelihood of a serious medical condition which
may require intensive care admission, and in some cases even plasmapheresis[7, 14]. However, there has
not been any study looking at the clinical characteristics and prognosis of wasp sting patients
complicated with gross hematuria. Therefore, we undertook this study in which we looked at the 363
patients with wasp sting from January 2016 to December 2018 in Suining Central Hospital of Sichuan
Province and we analyzed the clinical characteristics of patients with gross hematuria to identify risk
factors to develop gross hematuria. In our study, we used the poisoning severity score to evaluate the
severity of wasp sting patients upon admission, and ROC curve analysis was conducted to predict the
occurrence of gross hematuria in wasp sting, so as to evaluate whether the poisoning severity score is
meaningful to predict severe wasp sting patients in patients who show hematuria.

Materials And Methods

Research subjects
The research subjects were patients with wasp sting and hospitalized from January 1, 2016 to December
31, 2018 in the inpatient department of Suining Central Hospital in Sichuan province, China. The
exclusion criteria were chronic kidney disease (CKD), age less than 14 years old, prolonged
hospitalization or referral due to other previous medical history, and death upon admission. Acute kidney
injury (AKI) was diagnosed based on the KDIGO criteria[15]. Among patients with wasp sting, we divided
and compared them into gross hematuria and non–gross hematuria group. The study was approved by
the Ethics Committee of Suining Central Hospital.

Data collection
EpiData3.1 software was used to input the following data: 363 patients' demographic indicators,
including gender, age, number of stings, the time interval between sting and admission, and previous
medical history; main symptoms and signs such as anaphylactic shock, rash, allergic reaction, gross
hematuria, oliguria (or anuria); the poisoning severity score at admission, laboratory data of patients on
admission, and on 2nd and 3rd day after admission and before discharge, severe complications such as
Acute Kidney Injury (AKI) rhabdomyolysis, hemolysis, coagulation abnormalities, liver dysfunction, MODS,
ARDS; interventions including dialysis, plasmapheresis, state at discharge (death or survival), length of
hospital stay.

Statistical methods
The data were analyzed by SPSS software version 19.0. Results are expressed as median (IQR) for
continuous variables and as percentages for categorical variables. The enumeration data are represented
by rate, and the chi-square test was used for comparison between the two groups. The measurement data
conforming to the normal distribution are represented by mean ± standard deviation (`x ± s), and the nonPage 3/21

conforming normal distribution by median M (P25, P75). Variables of the two groups were compared by
Mann-Whitney U test. Multivariate logistic regression model was used to screen the risk factors of gross
hematuria, and then ROC curve analysis was performed on the selected risk factors. A p-value of less
than 0.05 for 95% con dence was set and used as a cut-off point to examine the statistical association
between the variables.

Results

Demographic characteristics
From January 2016 to December 2018, 390 patients with wasp sting were admitted to Suining Central
Hospital, 363 of whom were included in the study. Of the 27 patients excluded, 14 refused to be
hospitalized after admission, and 13 prolonged hospitalization due to their previous medical history such
as chronic kidney disease, chronic obstructive pulmonary disease, gastrointestinal ulcer, diabetes. 60%
patients were male with a mean age of 55.9 ± 16.3 years(Table 1). The time interval between sting and
admission was 3(0.5–144) hours, and the poisoning severity score was 1.2 ± 0.5 points on admission.
Fourteen patients died, with a fatality rate of 3.9%. Eight patients died on the rst day of admission, three
each on second and third day. Most common cause of death was ARDS (9/14) followed by MODS (4/14)
(Table 1). Monthly distribution of patients with gross hematuria, AKI, ICU and death after wasp
sting(Fig. 1.)
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Table 1
Clinical data of wasp sting patients (n = 363)
Variable

Value

Age (years)

55.9 ± 16.3

Gender (M: F)

219:144

Number of stings

9(4,15)

Interval (hours)

3(2,5)

Poisoning severity score

1.2 ± 0.5

Hospitalization Days (day)

4(3,6)

Rash n (%)

50(13.8)

Shock n (%)

20(5.5)

AKI n (%)

39(10.7)

Rhabdomyolysis n (%)

105(28.9)

Hemolysis n (%)

61(16.8)

Oliguria or anuria n (%)

27(7.4)

Coagulation abnormalities n (%)

139(38.3)

Liver damage n (%)

82(22.6)

Dialysis n (%)

45(12.4)

MODS n (%)

56(15.4)

ARDS n (%)

13(3.6)

ICU n (%)

7(1.9)

Death n (%)

14(3.9)

Note: the interval (hours) is the time interval between sting and admission

Clinical manifestations
Almost all patients (100%) had local symptoms such as redness, swelling, and pain at the sting site. 51
patients (14%) had gross hematuria, 39 patients (10.7%) had AKI, 61 patients (16.8%) developed
hemolysis, with 105 patients (28.9%) developing rhabdomyolysis. Forty- ve patients (12.4%) underwent
blood puri cation treatment, and 7 patients (1.9%) were admitted to ICU (Table 1).

Comparison of clinical data between the two groups
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There was no statistical difference in gender composition between patients with gross hematuria and
patients with non-gross hematuria (P = 0.089) (Table 2). The average age of patients with gross
hematuria was higher than that of patients with non-gross hematuria (65 years vs 54 years, p < 0.001).
The number of stings, the time interval between stings and admission, and the poisoning severity score
on admission in patients with gross hematuria group were higher than those in patients with non-gross
hematuria group, and the hospitalization days were signi cantly prolonged (p < 0.001). 13 patients
(25.5%) died in the group with gross hematuria, and 1 patient (0.3%) died in the group without gross
hematuria (p < 0.001). The patient in the non-gross hematuria group died of respiratory failure in the
setting of chronic obstructive pulmonary disease (Table 2).
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Table 2
Comparison of clinical data between non-gross hematuria group and gross hematuria group
Variable

non-gross hematuria group (n =
312)

gross hematuria
group

P

(n = 51)
Age (years)

54.4 ± 16.7

65.2 ± 9.5

<
0.001

Gender (M: F)

194:118

25:26

0.089

Number of stings

7(3,10)

30(19,33)

<
0.001

Interval (hours)

3(2,4)

6(4,12)

<
0.001

Poisoning severity score

1.1 ± 0.3

2.2 ± 0.5

<
0.001

Hospitalization Days (day)

4(3,6)

11(3,21)

<
0.001

Rash n (%)

50(16)

0(0)

0.001

Shock n (%)

19(6.1)

1(2)

0.332

AKI n (%)

3(1)

36(70.6)

<
0.001

Rhabdomyolysis n (%)

55(17.6)

50(98)

<
0.001

Hemolysis n (%)

15(4.8)

46(90.2)

<
0.001

Oliguria or anuria n (%)

1(0.3)

26(51)

<
0.001

Coagulation abnormalities n
(%)

90(28.8)

49(96.1)

<
0.001

Liver damage n (%)

35(11.2)

47(92.2)

<
0.001

Dialysis n (%)

5(1.6)

40(78.4)

<
0.001

Dialysis time (day)

3.8 ± 2.4

11.9 ± 11.8

0.268

MODS n (%)

8(2.6)

48(94.1)

<
0.001

ARDS n (%)

0(0)

13(25.5)

<
0.001
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Variable

non-gross hematuria group (n =
312)

gross hematuria
group

P

(n = 51)
ICU n (%)

0(0)

7(13.7)

<
0.001

Death n (%)

1(0.3)

13(25.5)

<
0.001

Note: the interval (hours) is the time interval between sting and admission

Comparison of complications between the two groups
No rash was seen in hematuria group (p = 0.001) (Table 2). One patient developed shock in hematuria
group compared to 19 in non-gross hematuria group (p = 0.332). The incidence of oliguria (or anuria),
rhabdomyolysis, hemolysis, coagulation abnormalities, liver damage, MODS, ARDS in the gross
hematuria group was higher than that in the non- gross hematuria group. 7 patients (13.7%) in the gross
hematuria group were admitted to ICU, while no patients in the non- gross hematuria group were admitted
to ICU (p < 0.001). 36 (70.6%) patients with gross hematuria developed AKI, compared to 3 (1%) patients
with non-gross hematuria. (p < 0.001). Forty patients (78.4%) in the gross hematuria group received
dialysis compared to 5 (1.6%) in the non-gross hematuria group (p < 0.001) (Table 2).

Comparison of laboratory examination results between the
two groups
At the time of admission and the 2nd-3rd day after admission, the serum creatinine (CREA), creatine
kinase (CK), aspartate aminotransferase (AST), indirect bilirubin (IBIL), alanine transaminase (ALT),
prothrombin time (PT), activated partial thromboplastin time (APTT), lactate dehydrogenase (LDH),
leukocyte(WBC) values in the gross hematuria group were higher than those in the non- gross hematuria
group (p < 0.001). Serum CREA and LDH tested before discharge were still signi cantly higher in the gross
hematuria group than that in the non-gross hematuria group (p < 0.001) (Table 3).
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Table 3
Comparison of laboratory examination between non-gross hematuria group and gross hematuria group
Variable

non-gross hematuria group
(n = 312)

gross hematuria
group

P

(n = 51)
Creatinine

On
admission

68.8 ± 50.1

153.9 ± 181.0

<
0.001

(59-104umol/l)

The 2nd-3rd
day

74.5 ± 56.4

222.1 ± 189.7

<
0.001

Predischarge

66.9 ± 25.6

236.0 ± 237.4

<
0.001

Creatine kinase

On
admission

235.7 ± 562.6

5222.0 ± 8867.4

<
0.001

(40-200U/l)

The 2nd-3rd
day

1620.7 ± 3479.1

10781.6 ±
11103.8

<
0.001

Predischarge

263.6 ± 392.0

1438.1 ± 6562.4

0.603

Aspartate
aminotransferase

On
admission

51.4 ± 90.9

922.3 ± 1574.1

<
0.001

(13-35U/l)

The 2nd-3rd
day

87.1 ± 133.1

1134.7 ± 2138.3

<
0.001

Predischarge

36.9 ± 23.8

246.3 ± 1296.2

0.332

Indirect bilirubin

On
admission

11.0 ± 10.3

45.8 ± 26.4

<
0.001

(0-18.0umol/l)

The 2nd-3rd
day

7.6 ± 11.2

33.2 ± 29.7

<
0.001

Predischarge

7.0 ± 7.7

10.9 ± 24.9

0.947

Alanine transaminase

On
admission

32.4 ± 52.0

310.1 ± 459.5

<
0.001

(7-40U/l)

The 2nd-3rd
day

48.8 ± 52.4

275.5 ± 405.6

<
0.001

Predischarge

46.7 ± 39.5

87.1 ± 201.6

0.576

Prothrombin time

On
admission

13.9 ± 1.4

14.9 ± 1.7

<
0.001

(11-14.5s)

The 2nd-3rd
day

13.2 ± 1.0

14.8 ± 2.4

<
0.001
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Variable

non-gross hematuria group
(n = 312)

gross hematuria
group

P

(n = 51)
Predischarge

12.8 ± 0.9

12.7 ± 0.9

0.091

APTT

On
admission

64.2 ± 38.4

121.2 ± 47.7

<
0.001

(26-40s)

The 2nd-3rd
day

37.6 ± 17.9

90.8 ± 62.4

<
0.001

Predischarge

33.0 ± 4.3

40.2 ± 16.0

0.003

Lactate
dehydrogenase

On
admission

233.54 ± 110.0

1580.2 ± 1447.6

<
0.001

(120-250U/l)

The 2nd-3rd
day

306.0 ± 266.0

2012.9 ± 1929.6

<
0.001

Predischarge

241.2 ± 146.8

720.5 ± 1359.0

<
0.001

Leukocyte

On
admission

11.7 ± 4.9

22.3 ± 7.4

<
0.001

(3.5–9.5*109/l)

The 2nd-3rd
day

12.8 ± 12.2

19.3 ± 7.4

<
0.001

Predischarge

9.0 ± 2.7

10.8 ± 6.0

0.306

Note: APTT is a shorthand for activated partial thromboplastin time

Multivariate logistic regression analysis
We used the patient's age, the number of stings, the time interval between stings and admission, the
poisoning severity score and the season as independent variables to establish a logistics regression
model for screening the risk factors related to gross hematuria at admission. The results showed that the
poisoning severity score, the number of stings and season are independent risk factors for gross
hematuria in patients with wasp sting (Table 4).
Table 4
Multivariate logistic regression analysis of gross hematuria in wasp sting patients
Variable

β

Wald χ2

P

OR

95%CI

Poisoning severity score

4.601

43.241

< 0.001

99.551

25.26-392.27

The season

1.472

7.066

0.008

4.357

1.47–12.90

Number of stings

0.025

3.574

0.059

1.025

1.00-1.05
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ROC curve analysis
Further ROC curve analysis of independent risk factors for gross hematuria in wasp sting patients
showed that the AUC corresponding to poisoning severity score and number of stings are 0.928 and
0.892 respectively(Fig. 2).
The AUC of serum LDH on admission to predict AKI of wasp sting patients was 0.980(Fig. 3).

Discussion
Gross hematuria after wasp sting is not rare in Asian countries [6, 12, 13]. Current study did a
retrospective analysis of 363 cases of wasp sting patients admitted to Suining Central Hospital in
Sichuan Province of China. Our research found that 14% of the patients with wasp sting had gross
hematuria, and this was only seen in the summer and fall months from July through December. More
than half of patients with hematuria (51%) developed oliguria (or anuria). More than 70% of patients with
hematuria had AKI, and the fatality (mortality) rate was 25.5%. The poisoning severity score in patients
with gross hematuria was signi cantly higher than that in patients with non-gross hematuria. The
poisoning severity score, the season and number of stings turned out to be independent risk factors for
gross hematuria in wasp sting patients.
Wasp venom contains a variety of bioactive components, such as enzymes (including phospholipase,
hyaluronic acid), amines (including histamine, serotonin, catecholamine), peptides (including wasp
venom peptide, wasp kinin)[16]. Phospholipase damages the cell membrane by attacking the
phospholipid structure, which has a toxic effect on skeletal muscle and erythrocyte membrane, leading to
rhabdomyolysis and intravascular hemolysis[17–19]. Wasp venom peptide can also cause muscle
necrosis and cell apoptosis[16, 20]. Venom induced rhabdomyolysis leads to a release of muscle
enzymes such as creatine kinase and muscle protein such as myoglobin, free hemoglobin (from red
blood cells) in the intravascular circulation[21]. Once in the circulation, these muscle (heme) proteins gets
freely ltered through the glomeruli and eventually exceed the tubular reabsorption capacity of renal
tubules resulting in gross hematuria[22]. Kidney biopsy study in wasp sting-induced kidney injury has
demonstrated deposition of myoglobin and hemoglobin in renal tubules[23–25].
Prior study has shown that gross hematuria associated with wasp sting generally occurs 4–12 hours
after sting, and tends to occur earlier than AKI [26]. In our cohort, 14% of wasp sting patients presented
with gross hematuria. These patients also had a higher poisoning severity score at the time of admission.
The incidence of serious complications such as AKI, MODS, ARDS, and mortality were signi cantly higher
than those reported by Xie [12]. Therefore, gross hematuria can be used as one of the early indicators of
severe wasp sting patients and requires active intervention. Multivariate logistic regression analysis
showed that the poisoning severity score was an independent risk factor for patients suffering from wasp
stings to develop gross hematuria. One point increase in the poisoning severity score correlated with 99.6
times increased risk of developing gross hematuria. The poisoning severity score is widely used in Europe
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to assess the severity of poisoned patients (including environmental toxins), with simple and accurate
characteristics [9, 27]. However, it has not been reported specially for the evaluation of wasp sting
patients. ROC curve analysis of poisoning severity score for predicting gross hematuria in wasp sting
patients shows that when the poisoning severity score is greater than 1.5, the risk of gross hematuria is
signi cantly increased with high accuracy (AUC = 0.928). In brief, gross hematuria re ects a high
poisoning severity score and thus can be used as a surrogate marker of worse clinical outcome following
a wasp sting. Meanwhile, the poisoning severity score can be used for early assessment of the severity of
wasp sting patients and is worthy of promotion in clinical practice.
In developed countries, wasp stings are mainly manifested in varying degrees of allergic-reactions,
therefore their treatment mainly focuses on desensitization and antiallergic treatment[5, 28, 29]. On the
other hand, In China, wasp sting patients are mainly characterized by toxic reactions and the main causes
of death of wasp sting patients are MODS, ARDS and non-allergic shock[12, 30], which is consistent with
our conclusion. Epidemiology in the United States and Sweden shows that wasp stings mostly occur in
summer and autumn when the climate is warm, which is related to the increase in the number of wasps
and the increase in people's outdoor activities[31, 32]. Multivariate logistic regression analysis also
con rmed that gross hematuria is related to the season. In summer and autumn, swarms of wasps are
more likely to hurt people. This regional and seasonal difference may be related to the different wasp
species in different regions and seasons, and the different components and virulence of wasp venom[17,
33, 34].
The serum creatine kinase, aspartate aminotransferase, lactate dehydrogenase, and indirect bilirubin
of patients with gross hematuria were signi cantly higher than those of patients with non-gross
hematuria on admission and the 2nd-3rd day after admission. Creatine kinase and aspartate
aminotransferase are laboratory indicators of rhabdomyolysis [35], while lactate dehydrogenase and
indirect bilirubin are laboratory indicators of hemolysis [36], which indicated that patients with gross
hematuria experienced more severe and prolonged rhabdomyolysis and intravascular hemolysis. So that
patients who develop gross hematuria are likely those who are most severely affected by the venom.
While rhabdomyolysis and intravascular hemolysis can cause AKI, the renal injury can be exacerbated in
the states of shock [35, 37–39]. However it is rather di cult to explain why patients in the gross
hematuria group had developed less shock than in non-gross hematuria group. We further analyzed 51
patients with gross hematuria (Table 5). Serum leucocyte, indirect bilirubin, and creatine kinase had no
statistical difference on admission for patients with gross hematuria complicated with AKI (n = 36) and
patients without AKI (n = 15). However, serum LDH of patients with gross hematuria complicated with AKI
was signi cantly higher than that of patients without AKI on admission (P = 0.003). This has previously
been shown by Li and Zhang that elevated serum LDH is associated with AKI in wasp sting patient
population[26, 30]. ROC curve analysis of LDH for predicting AKI in wasp sting patients shows that when
LDH was greater than 463.5 U/L, the risk of AKI in wasp sting patients was signi cantly increased. In the
gross hematuria group, AKI group had higher mortality than in the non-AKI group but it was not
statistically signi cant. The serum creatinine of 25 patients with gross hematuria complicated with AKI
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did not return to normal at discharge (119-925umol/l). According to Zhang's report, 10.7% of patients
with wasp sting complicated with AKI will progress to CKD [30]. We have evidence from population based
studies that a subset of patients with AKI progress to CKD[40]. It would be therefore be advisable for such
patients to be followed in nephrology clinic after their discharge. However, this result may also be related
to the short hospitalization time of our patients (average 11 days), because, according to Ambarsari's
report, the cure of acute kidney injury after wasp sting takes 3–6 weeks[41].
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Table 5
Comparison of gross hematuria without AKI group and gross hematuria with AKI group
Variable

Non-AKI group(n = 15)

AKI group(n = 36)

P

Age (years)

64.5 ± 11.4

65.4 ± 8.7

0.828

Gender (M: F)

5:10

20:16

0.220

Number of stings

28(20,45)

30(17,31)

0.820

Interval (hours)

6(3,24)

6(4,11.5)

0.747

Poisoning severity score

1.9 ± 0.6

2.25 ± 0.5

0.070

Hospitalization Days (day)

9(7,12)

12.5(2,29)

0.080

serum WBC at admission

20.5 ± 5.6

23.0 ± 8.0

0.321

serum IBIL at admission

34.5 ± 19.7

50.8 ± 27.7

0.062

serum CK at admission

4113.4 ± 6270.1

5678.4 ± 9786.1

0.602

serum LDH at admission

864.1 ± 366.3

1854.0 ± 1610.2

0.003

serum CREA at admission

66.6 ± 14.4

186.4 ± 203.1

< 0.001

serum CREA at discharge

61.4 ± 15.3

316.5 ± 248.8

< 0.001

Shock n (%)

0(0)

1(2.8)

1.000

Rhabdomyolysis n (%)

14(93.3)

36(100)

0.294

Hemolysis n (%)

12(80)

34(94.4)

0.144

Oliguria or anuria n (%)

0(0)

26(72.2)

< 0.001

Dialysis n (%)

8(53.3)

32(88.9)

0.009

MODS n (%)

12(80)

36(100)

0.022

ARDS n (%)

0(0)

13(36.1)

0.006

ICU n (%)

1(6.7)

6(16.7)

0.658

Death n (%)

2(13.3)

11(30.6)

0.297

Note: WBC is a shorthand for Leukocyte, IBIL is a shorthand for Indirect bilirubin, CK is a shorthand for
Creatine kinase, LDH is a shorthand for Lactate dehydrogenase, CREA is a shorthand for Creatinine
Our research also has limitations. Ours is a retrospective study and hence there may be selection bias in
addition to possible confounding. Study comes from a single center and we did not have complete
information such as wasp species, sting site, prognosis and follow-up of patients with AKI.
To our knowledge, this is the largest study in terms of numbers to study this phenomenon. We also had
an extensive biochemical and clinical data available for our cohort. Added to this is the use of
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multivariate logistic regression analysis and ROC curves to study the association.
In conclusion, the poisoning severity score can be used for early assessment of the severity of wasp sting
patients. Gross hematuria is one of the early but serious markers of adverse outcomes in patients with
wasp sting and hence should alert clinicians about more aggressive and closer monitoring of such
patients.
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Figures
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Figure 1
Monthly distribution of patients with gross hematuria, AKI, ICU and death after wasp sting
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Figure 2
The ROC analysis for predicting the occurrence of gross hematuria in wasp sting patients
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Figure 3
The ROC analysis for predicting the occurrence of AKI in wasp sting patients by serum LDH at admission
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