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IMPACT OF VENOMOUS ANIMAL INJURIES ON RENAL
FUNCTION: FOUR CLINICAL CASES ILLUSTRATING ACUTE
KIDNEY INJURY AND SEVERE DECOMPENSATION OF CHRONIC
KIDNEY DISEASE

Renal Consequences of Venomous Animal Injuries: Four Clinical Cases of
Acute Kidney Injury and Severe Chronic Kidney Disease Decompensation

Running title: Venomous injuries and renal function
Abstract

Background: Venomous animal injuries remain a relevant cause of severe systemic ‘disease in tropical and
subtropical settings. Renal involvement may occur both in previeusly.healthy kidneys, leading to acute
kidney injury (AKI), and in chronically diseased kidneys, precipitating severe decompensation and dialysis
dependence.

Objective: To describe four clinical cases illustrating the spectrum of renal involvement associated with
venomous animal injuries, ranging from dialysis-requiring AKI to severe decompensation of pre-existing
chronic kidney disease (CKD).

Cases: We report four patients treated at a regional referral hospital in Paraguay. Case 1 involved a 44-year-
old man with Loxosceles bite complicated by necrotizing fasciitis, septic shock, and AKI requiring 10
hemodialysis sessions, with fatal outcome after referral. Case 2 was a 33-year-old man with multiple wasp
stings who developed anuric AKI, severe-metabolic acidosis, hyperkalemia, respiratory failure, and death
after 9 hemodialysis sessions. Case 3“involved an 81-year-old man with Bothrops snakebite and severe AKI
requiring 12 hemodialysis sessions, with subsequent clinical and biochemical improvement. Case 4 was a
48-year-old man with probable spider bite and soft tissue infection, in whom advanced hypertensive CKD
suffered severe metabolic_and uremic decompensation, requiring repeated hemodialysis and progression
toward chronic dialysis support.

Conclusion: Natural venomous injuries can severely affect renal function through different mechanisms,
including direct-and indirect nephrotoxicity, hemodynamic compromise, sepsis, inflammatory injury, and
metabolic derangement. Their impact extends from severe AKI in previously preserved renal function to
profound . decompensation in pre-existing CKD. Early recognition, laboratory monitoring, and timely
nephrology intervention are essential.

Keywords: acute kidney injury; chronic kidney disease; hemodialysis; envenomation; Loxosceles; Bothrops;
wasp sting

Introduction

Venomous animal bites and stings are a persistent public health problem in many regions of the world and
may produce a wide range of local and systemic manifestations. Although skin lesions, coagulopathy,
anaphylaxis, hemolysis, and soft tissue destruction are among the best-known complications, renal
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involvement is one of the most severe consequences because it may determine short-term prognosis and
long-term survival (1,2).

The kidney is particularly vulnerable to the biological aggression imposed by envenomation. Depending on
the offending species and host factors, renal dysfunction may result from direct nephrotoxicity, pigment-
mediated tubular injury, hypovolemia, shock, intravascular hemolysis, rhabdomyolysis, coagulopathy,
systemic inflammation, or secondary sepsis. In Paraguay, particularly in border and rural regions, Bothrops-
related accidents are among the most relevant venomous injuries and have been associated with important
renal complications (3—8). Loxosceles bites may be followed by tissue necrosis, hemolysis, and kidney
injury, whereas severe hymenoptera exposure may produce systemic toxicity, allergic phenomena, pigment
nephropathy, and hemodynamic compromise (9-11).

The most recent evidence suggests that kidney injury associated with venomous animals should not be
understood as a late and isolated complication, but rather as a dynamic biological syndrome in which direct
toxicity, inflammation, hemolysis, rhabdomyolysis, and microvascular dysfunction converge. In 2023, Yu
highlighted that, in wasp envenomation, acute kidney injury may arise from both the direct nephrotoxicity of
venom and from hemolysis and rhabdomyolysis, whereas Arshad showed clinically-that such stings may
progress to severe acute renal failure requiring renal replacement therapy (12,13). At the mechanistic level,
Li implicated the NLRP3 inflammasome in wasp venom-induced kidney injury, Cheng documented
complement activation, and Zhou linked BAX pore-mediated mitochondrial DNA release to amplification of
tubular damage (14,15). In loxoscelism, Okamoto demonstrated that venom sphingomyelinases D may
induce complement-mediated renal cell death, reinforcing the biological plausibility of systemic
nephrotoxicity (16). In snakebite envenomation, Pushpalatha described in 2024 a substantial clinical burden
of acute kidney injury associated with snakebite, Meena summarized a histopathological spectrum ranging
from acute tubular injury to cortical necrosis, and both Rao and Alvitigala emphasized in 2025 that
snakebite-associated acute kidney injury remains a major cause of morbidity and mortality and may leave
chronic renal sequelae when recognition and specialized support are delayed; more broadly, Su reminded us
that toxin-induced acute kidney injury requires early surveillance, serial follow-up, and treatment directed at
the predominant mechanism (17-20):

This distinction is clinically relevant. Nature may injure a previously functional kidney and produce dialysis-
requiring acute kidney injury, or it' may destabilize a chronically damaged kidney and precipitate severe
uremic and metabolic decompensation. The present series brings together four cases managed at a regional
referral hospital in Paraguay, showing how venomous animal injuries may affect renal function across a
broad spectrum, from severe acute kidney injury to marked decompensation of advanced chronic kidney
disease.

Case Presentations

Case 1

A 44-year-old man presented with a history of probable Loxosceles spider bite approximately 15 days before
admission. He developed progressive cellulitis of the right lower limb, sought delayed care at another
hospital, left against medical advice, and subsequently presented to our institution, where he was admitted to
the adult intensive care unit. At evaluation he was conscious, afebrile, eupneic, and initially
hemodynamically stable, although vasopressor support was required. Urine output remained preserved at
1,800 mL over 12 hours, with no edema. He received piperacillin-tazobactam and vancomycin adjusted to
estimated renal function.
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The clinical course was marked by severe soft tissue infection requiring surgical debridement and
fasciotomy. Admission diagnoses included acute kidney injury, Loxosceles bite, septic shock of skin and soft
tissue origin, necrotizing fasciitis of the right lower limb, postoperative status, posterior lower limb cellulitis,
and type 2 diabetes mellitus. Initial laboratory evaluation showed severe azotemia with urea 173 mg/dL and
creatinine 9.1 mg/dL. Hemodialysis was initiated approximately 48 hours after admission after negative viral
screening and was continued daily for a total of 10 sessions. During follow-up, creatinine decreased to 1.5
mg/dL and urea to 69 mg/dL, although later fluctuations occurred. Despite preserved diuresis and partial
biochemical improvement, the patient’s overall condition deteriorated because of the severity of the
infectious process and systemic compromise; he was transferred to a higher-complexity center and
subsequently died.

Case 2

A 33-year-old man was admitted after multiple wasp stings affecting the face, anterior chest, and extremities.
According to relatives, the accident occurred approximately 18 days before admission. He sought care four
days before hospital presentation because of malaise, nausea, vomiting, and dyspnea, but his condition
continued to worsen. On arrival at the emergency department, he had Kussmaul breathing, dry mucous
membranes, severe distress, and anuria. Blood pressure was 183/110. mmHg, heart rate 132 beats/min,
oxygen saturation 95% on high-flow supplemental oxygen, and temperature 36°C.

Laboratory studies showed profound renal and metabolic derangement, including creatinine 34.5 mg/dL,
potassium 6.4 mmol/L, severe leukocytosis, and subsequent potassium elevation up to 7.8 mmol/L. Total
creatine kinase reached 790 U/L, supporting major systemic injury and possible muscle breakdown. He was
transferred to intensive care, where he required sedation, endotracheal intubation, invasive mechanical
ventilation, central venous access, and urgent hemodialysis. The main diagnoses were acute kidney injury,
severe acute respiratory failure, severe metabolic acidosis, severe hyperkalemia, and severe dehydration.
Hemodialysis was initiated urgently and repeated for a total of 9 sessions. Despite aggressive organ support,
he experienced progressive deterioration and-died-after the ninth dialysis session.

Case 3

An 81-year-old man was admitted three days after Bothrops snakebite. At presentation he had acidotic
breathing, oxygen requirement by non-rebreather mask, and anuria initially raising concern for obstructive
retention because of bladder distension. He reported preserved previous urination and had a history of
prostate surgery. Vital signs were blood pressure 184/100 mmHg, heart rate 97 beats/min, respiratory rate
31/min, and oxygen/saturation 100%. Initial diagnoses were acute kidney injury, bothropic envenomation,
acute urinary retention'of undetermined etiology, and arterial hypertension.

Initial laboratory. values showed hemoglobin 11.3 g/dL, platelets 42,000/mm?3, urea 181 mg/dL, and
creatining'7.9 mg/dL. During the following days renal dysfunction worsened, with creatinine peaking at 10.7
mg/dL and urea at 279 mg/dL. Severe anemia and thrombocytopenia were also documented in the early
phase.. The patient underwent 12 hemodialysis sessions. Over time, clinical and biochemical recovery
became evident, with creatinine decreasing to 2.4—2.5 mg/dL and urea to 41 mg/dL. He was discharged with
marked improvement, although he did not return for ambulatory nephrology follow-up.

Case 4

A 48-year-old man from Belén was admitted with probable spider bite and right lower limb cellulitis. At the
time of nephrology evaluation he carried diagnoses of probable stage V chronic kidney disease of
hypertensive etiology, arterial hypertension, moderate anemia, and soft tissue infection associated with a
probable arachnid bite. He was conscious, afebrile, hemodynamically stable, eupneic, and initially
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maintained spontaneous diuresis, with no peripheral edema. Initial laboratory results already showed severe
renal dysfunction, with urea 237 mg/dL and creatinine 10.4 mg/dL on July 2, rising to urea 292 mg/dL. and
creatinine 10.1 mg/dL on July 5. Gasometry showed severe metabolic acidosis with pH 7.13 and bicarbonate
7.4 mEq/L. Viral serologies and VDRL were negative. Renal and vesicoprostatic ultrasonography
demonstrated bilateral chronic nephropathy and enlarged prostate.

Because of severe uremic and metabolic decompensation, renal replacement therapy was indicated.
Hemodialysis was initiated on July 5 and repeated sequentially during hospitalization. The patient also
received antimicrobial therapy for skin and soft tissue infection, initially cefotaxime plus clindamycin and
later piperacillin-tazobactam plus vancomycin. Diuresis remained preserved during much of the.course,
reaching 1,960 mL/24 h, 2,970 mL/24 h, and 2,890 mL/24 h in successive evaluations. Biochemical
parameters improved after the first sessions, with creatinine declining to 6.8 mg/dL, then 4.9 mg/dL, and
later 4.0 mg/dL, while urea fell to 32 mg/dL. However, this improvement was not sustained. Subsequent
values showed renewed deterioration, with creatinine 9.6 mg/dL on July 22 and 10.2.mg/dL on August 2,
accompanied by urea 172 mg/dL and potassium 6.36 mmol/L. The patient required at least 12 hemodialysis
sessions, and documentation was sent to secure a fixed slot at the national neéphrology institute, supporting
transition to chronic dialysis dependence. One laboratory value of calciim.1.19 corresponded to ionized
calcium, not total calcium.

Table 1 summarizes the temporal sequence, major renal manifestations, key diagnostic findings, therapeutic
interventions, and clinical outcomes across the four cases, providing an integrated overview of the spectrum
of kidney involvement associated with venomous animal injuries.

Discussion

These four cases illustrate that the relationship.between nature and the kidney is neither simple nor uniform.
Venomous animal injuries may affect renal function across a continuum. At one end, they may provoke true
dialysis-requiring acute kidney injury in  kidneys that were apparently functional before the insult. At the
other, they may act as a destabilizingtrigger in kidneys already structurally and functionally compromised,
precipitating severe metabolic and uremic collapse.

The first three cases belong predominantly to the first scenario. In the patient with probable Loxosceles bite,
renal injury occurred insthe context of necrotizing soft tissue infection, septic shock, and extensive
inflammatory aggression. .In the patient with multiple wasp stings, the picture was fulminant: anuria,
hyperkalemia, sprofound) acidosis, respiratory failure, and extremely elevated creatinine indicated
overwhelming acute systemic toxicity with catastrophic renal consequences. In the patient with Bothrops
envenomation, hemotoxicity, microvascular dysfunction, coagulopathy, and ischemic tubular damage
probably converged to produce severe but partially reversible acute kidney injury (3—7,9—-11).

The fourth case expands the conceptual framework. Here, the renal insult cannot be explained as a purely
acute nephrotoxic event. The patient already had advanced probable hypertensive chronic kidney disease,
bilateral chronic nephropathy on imaging, anemia, and a later course compatible with progression toward
maintenance hemodialysis. Nevertheless, the probable spider bite and associated skin and soft tissue
infection coincided with abrupt and severe metabolic decompensation. Thus, the natural insult appears not as
the sole origin of renal failure, but as the precipitating stressor that unmasked or accelerated terminal renal
decompensation.

This distinction has practical implications. Clinicians should not limit their attention to whether the kidney
was previously normal or abnormal. What matters is recognizing that venomous injury may overwhelm renal
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reserve at any point along the spectrum. In a previously functional kidney, that means early suspicion of
acute kidney injury when oliguria, anuria, acidosis, hyperkalemia, rising creatinine, or systemic toxicity
appear. In a chronically diseased kidney, it means appreciating that even a seemingly localized toxic or
infectious event may precipitate dialysis-requiring decompensation.

Another relevant lesson is that preserved urine output does not exclude severe renal compromise. In both the
first and fourth cases, patients maintained diuresis while still manifesting substantial azotemia and need for
renal replacement therapy. This underscores the value of biochemical surveillance, acid-base assessment,
and serial nephrologic evaluation beyond simple urine volume.

This report has limitations. It is a small single-center case series, follow-up was incomplete in some patients,
and detailed pre-envenomation renal baselines were not always available. In the fourth“case, causality
between the probable spider bite and dialysis dependence cannot be established with certainty because pre-
existing chronic kidney disease was already advanced. However, this limitation is also part of the clinical
reality the manuscript seeks to illuminate: nature does not always attack a pristine organ; sometimes it strikes
a vulnerable one and accelerates its collapse.

Conclusion

Venomous animal injuries can severely affect renal function in more than one way. They may produce true
dialysis-requiring acute kidney injury in kidneys that were' apparently preserved, as observed after
Loxosceles bite, multiple wasp stings, and Bothrops snakebite, or they may precipitate profound metabolic
and uremic decompensation in kidneys already affected by chronic disease, as illustrated by the fourth case.
In all scenarios, the natural insult becomes nephrologically decisive when it overwhelms renal reserve.

Early recognition, repeated laboratory monitoring, prompt nephrology involvement, and timely hemodialysis
when indicated are essential to improve outcomes.
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200 Table 1. Consolidated timeline of the four clinical cases

Case Exposure Time to  Main renal Key diagnostic Renal support Outcome
hospital presentation findings
evaluation
Case Probable ~15 days Severe AKI with Urea 173 mg/dL, Hemodialysis = Transferred to
1 Loxosceles after bite preserved diuresis creatinine 9.1 started ~48 h  higher-complexity
spider bite mg/dL; after admission; center; died

necrotizing soft 10 sessions
tissue infection;
septic shock

Case Multiple ~18 days Anuric AKI with Creatinine 34.5 Urgent Died during
2 wasp stings  after stings; severe metabolic mg/dL, K 6.4— hemodialysis; 9 hospitalization after
worsened derangement 7.8 mmol/L, sessions 9 sessions
before severe metabolic
admission acidosis,
respiratory
failure, CK 790
U/L

Case Bothrops 3 days after Severe AKI with MUreaup to 279 Hemodialysis; Clinical and

3 snakebite bite progressive mg/dL, 12 sessions biochemical
azotemia creatinine up to improvement;
10.7 mg/dL, discharged
thrombocytopeni
a, anemia
Case Probable Early Severe Urea 237-292  Repeated Progression toward
4 spider bite nephrology decompensation mg/dL initially, hemodialysis; at chronic dialysis
with soft evaluation of advanced CKD creatinine 10.4— least 12 support
tissue during with metabolic 10.1 mg/dL, pH sessions
infection admission acidosis 7.13, HCO3 7.4
mEq/L, bilateral
chronic
nephropathy on
ultrasound

201
202



203
204

References

10.

11.

12.

13.

14.

Pedro Neto A, Guirola Fuentes J, Peldez Rodriguez R, Chatelion Lorenzo L, Cisneros Napoles YD,
Mastrapa Ochoa H. Caracterizacion de las consultas atendidas por los profesionales del Centro de
Investigacion e Informacion de Medicamentos y Toxicologia de Malanje, Angola. RETEL
RevToxicol en Linea. 2019;(60).

Lucas Lopez BL, Tello Reina AJ. Conflicto Socioambiental asociado a (Buthropsasper) en
comunidades rurales del canton Jipijapa. Jipijapa-Unesum; 2023.

de Moura Silva G, da Silva EO, GalvaoFilho EB, dos Santos Ferreira S, Canese J, Diaz PRRR.
Caracterizacion de los accidentes por animales ponzofiosos en el Municipio de Afua, Para; Brasil
(2016). RevEletronica Acervo Cientifico. 2019;3:¢656—e656.

Cedefo Bejarano JA, Toro Calderon MA. Mordedura de serpiente asociadas a insuficiencia renal y
sus complicaciones. Universidad de Guayaquil. Facultad de Ciencias Médicas. Carrera de Medicina;
2022.

Borges A. Ofidismo en el Paraguay: distribucion geografica, alteraciones fisiopatologicas y necesidad
de la preparacion de un veneno de referencia nacional. Rev.la,Soc Cientifica del Paraguay.
2019;24(2):249-61.

Salmon M, Aguirre M, Servin R, Gajo Gane M, Sesisn'S, Fernandez Pérez J. Amputacién por
accidente botropico grave: reporte de un caso. RevFacMedUnivNac Nord. 2012;224.

de Oliveira Cruz K, de Oliveira Filho W, da'Silva SS, de Souza BLPS, de Magalhdes RT. Injuria
renal e hemorragia em paciente vitima de acidentebotropico: relato de caso. Rev
EletronicaAcervoSatde. 2021;13(2):€6204—e6204.

Schmidt JO. Clinical consequences:of toxic envenomations by Hymenoptera. Toxicon. 2018;150:96—
104.

Uribe PCP, Lopez JCV;, Arquifiigo LMS. Frecuencia y caracterizacion clinico-epidemiologica de los
pacientes atendidos'por loxoscelismo en el Hospital Cayetano Heredia. Periodo 2 014-2 018, Lima-
Pert. Availablefrom: https://hdl.handle.net/20.500.12866/6402

Salinas-Limon. N, Sanchez-Casas RM, Rodriguez-Rojas JJ. La arafia violinista, desde su
identificacion hasta su importancia médica. Biol y Soc. 2023;6(11):9-16.

Canovas CP. Mordeduras y picaduras de animales. In: Sociedad Espafiola de Urgencias de Pediatria
(SEUP), editor. Protocolos diagnosticos y terapéuticos en urgencias de pediatria. 2019th ed. Madrid;
2019. p. 1-11.

Yu F, Wang L, Yuan H, Gao Z, He L, Hu F. Wasp venom-induced acute kidney injury: current
progress and prospects. Ren Fail. 2023;45(2):2259230.

Arshad AR, Rashid A. Acute Kidney Injury Complicating Wasp Stings: A Report of Two Cases and
Literature Review. Cureus. 2023 Apr;15(4):e37343.

Cheng R, Xu L, Gong J, YuF, Lv Y, Yuan H, et al. Complement activation in wasp venom-induced
acute kidney injury. Ren Fail. 2024 Dec;46(1):2344658.



15.

16.

17.

18.

19.

20.

ZhouZ,XuL,LvY,LiL, Yuan H, Hu F. BAX pores facilitate mitochondrial DNA release in wasp
sting-induced acute kidney injury. Int Immunopharmacol. 2024 Dec;143(Pt 2):113424.

Okamoto CK, van den Berg CW, Pohl PC, Tambourgi D V. Role of the complement system in
kidney cell death induced by Loxoscelesvenom Sphingomyelinases D. Arch Toxicol. 2024
May;98(5):1561-72.

Pushpalatha A, Itagi ABH, Vamshidhar IS, Rani SSS, Kalpana M, Vidya G. A study of clinical
profile and outcome of patients with snake bite-induced acute kidney injury. J Fam Med Primecare.
2024 Nov;13(11):5301-5.

Meena P, Bhargava V, Gupta P, Panda S, Bhaumik S. The kidney histopathological spectrum-of
patients with kidney injury following snakebite envenomation in India: scoping review of five
decades. BMC Nephrol. 2024 Mar;25(1):112.

Rao PSK, Priyamvada PS, Bammigatti C. Snakebite envenomation-associated acute kidney injury: a
South-Asian perspective. Trans R Soc Trop Med Hyg. 2025 Jul;119(7):780-7.

Alvitigala BY, Gooneratne LV, Gnanathasan CA, Wijewickrama ES. Snakebite-associated acute
kidney injury in South Asia: narrative review on epidemiology, pathogenesis and management. Trans
R Soc Trop Med Hyg. 2025 Jun;119(6):648—64.



