Case Report

A loxoscelism case received therapeutic apheresis and
hyperbaric oxygen therapy
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Loxosceles reclusa (L.reclusa) is known to bite humans,
and its venom includes several enzymes that cause
clinical symptoms. Loxoscelism, a condition due to
being bitten by Loxosceles spiders, commonly known
as recluses, can involve a range of clinical conditions,
from local cutaneous lesions to severe systemic
involvement. The diagnosis of loxoscelism is usually
made by anamnesis and clinical findings. Magnetic
resonance imaging is recommended for patients at
high risk of necrotizing fasciitis. Treatment modalities
are still controversial and there is no standardized
treatment approach. Reported here, our case of
loxoscelism involved a 24-year-old man presenting
with a Loxosceles spider bite, dermonecrotic
lesion, vomiting, diarrhea, acute renal injury, and
rhabdomyolysis, who was successfully treated with
hyperbaric oxygen therapy, therapeutic apheresis,
hemodialysis, wound debridement, and cutaneous
autografting. Early diagnosis and multidisciplinary
approach can be life-saving in spider bites that can
cause systemic involvement. Loxoscelism should be
considered in patients with skin necrosis, acute renal
injury, and rhabdomyolysis.
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W‘lth thousands of species worldwide, spiders
possess fangs containing venom glands, although
only a few-for example, Loxosceles (examples, brown
recluse), Latrodectus (example, black widow), and
tarantulas-have fangs long enough to penetrate human
skin. A particular possible result of being bitten by
Loxosceles spiders is loxoscelism, a syndrome that in
some cases can cause necrotizing skin lesionsand systemic
complications. Although itching, burning sensation,
erythema, and local swelling are early symptoms of
loxoscelism, the diagnosis is often overlooked. Moreover,
because patients generally present to a hospital 24 to
48 hours after being bitten by spiders, delays in their
treatment are frequent. Other complications can occur
viavenom-borne enzymes such as collagenase, peptidase,
hyaluronidase, and sphingomyelinase D. In this report,
we present findings, management and outcome of a
patient with loxoscelism. This case report highlights
that loxoscelism should be considered in the diagnosis
in patients with skin necrosis due to spider bite, if there
are also systemic complications, and that early diagnosis
and multisystemic approach are life-saving.
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Case Report. Patient information. An otherwise
healthy 24-year-old man presented to the emergency
departmentwith watery stool (such as, 15-20 defecations
daily), vomiting, and abdominal pain. Once acute renal
injury was detected in the patient, he was admitted to
the medical intensive care unit (ICU). He was working
as a server in an outdoor area of a café. He was suffering
from a spider bite on his leftarm for 3 days, and started
complaining the following day. No abnormal finding
was found in medical and family histories.

Clinical findings. In physical examination, vital
signs were as follows: blood pressure, 65/44 mmHg;
heart rate, 125 beat per minute (no rhythm disorder);
respiration rate, 30/min; body temperature, 36.8°C;
arterial oxygen saturation, 90%. Although a lesion 10
x 20 cm with central necrosis and peripheral erythema
and edema was observable from the medial aspect in the
middle third of the left upper arm (Figure 1), no other
abnormal signs manifested in the systemic evaluation.

Diagnostic assessment. Table 1 summarizes the
laboratory findings of the patient, whose Acute
Physiology and Chronic Health Evaluation (APACHE)
IT score was 24 and Sequential Organ Failure Assessment
(SOFA) score was 12. He had no urine output. With
current findings, he had diagnoses of acute kidney
injury, rhabdomyolysis, and sepsis. Blood, urine, and
wound swab cultures were taken. The result of the
direct coombs test was positive, whereas that of the
indirect coombs test was negative. No atypical cells
and no evidence of hemolysis were observed in the
peripheral blood smear. The complement 3 level was
determined to be 0.75 g/L (reference range: 0.9-1.8),
and tests with hepatitis B surface antigen, anti-hepatitis
C, and anti-human immunodeficiency viruses also
returned negative results. Values for amylase and lipase
were within the normal reference range, and abdominal
sonography showed a normal status. Sonography of
the superficial tissue of the left upper arm; however,
revealed edema in the skin and subcutaneous adipose
tissue. He first described the spider to us. We looked at
the pictures of the spiders that can be found in Turkey
on the internet with him. He showed us the spider
called L. reclusa and said that this spider species bit his
left arm. Magnetic resonance imaging (MRI) of the
left humerus showed edema in the soft tissue planes on
the skin and subcutaneous region. His Laboratory Risk

Disclosure. Authors have no conflict of interests, and the
work was not supported or funded by any drug company.

Indicator for Necrotizing Fasciitis (LRINEC) score, a
scoring system designed to predict necrotizing fasciitis
at admission, was 8 (it is based on white blood cell
count, hemoglobin, serum sodium, creatinine, blood
glucose, and C-reactive protein levels).

Therapeutic  intervention. — Antibiotic  therapy
was initiated, followed by a tetanus and diphtheria
(TD) vaccine and fluid resuscitation. Because the

Table 1 - The patient’s laboratory values on intensive care unit admission.

Variables e adminion
White blood cell (10%/uL) 4.5-10 11.2
Hemoglobin (g/dL) 13-17 15.6
Platelet (10°/uL) 150-450 103
Blood Urea Nitrogen (mg/dL) 6-20 88.2
Creatinine (mg/dL) 0.7-1.2 9.62
Sodium (mmol/L) 136-145 127
Potassium (mmol/L) 3.5-5.1 5
Calcium (mg/dL) 8.6-10.2 6.38
Phosphorus (mg/dL) 2.45-4.5 7.36
Uric acid (mg/dL) 3.4-7 9
Total bilirubin (mg/dL) 0.1-1.2 2.2
Direct bilirubin (mg/dL) 0.0-0.3 1.7
LDH (U/L) 135-225 397
AST (U/L) 0-40 114
ALT (U/L) 0-41 75
CK (U/L) 0-190 3114
C-reactive protein (mg/L) 0-5 417.7
ESR (mm/h) 0-15 46
Procalcitonin (ug/L) <0.05 >100
INR (INR) 0.8-1.2 1.44
aPTT (sn) 25-36 43.7
pH 7.35-7.45 7.28
PCO, (mmHg) 35-45 28.9
HCO, (mmol/L) 22-26 14.9
Lactate (mmol/L) 0.7-1.8 5.2

LDH: lactate dehydrogenase, AST: aspartate aminotransferase,
ALT: alanine aminotransferase, CK: creatine kinase, ESR: erythrocyte
sedimentation rate, INR: International normalized ratio, aPTT:
activated partial thromboplastin time, PCO2: partial carbon dioxide
pressure, HCO3: bicarbonate
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mean arterial pressure was <65 mmHg despite fluid
resuscitation, noradrenaline infusion was commenced,
and meropenem, teicoplanin, and tetracycline were
administered within an hour of the patient’s presentation.
Due to acute renal injury, metabolic acidosis, and an
elevated level of serum creatine kinase, he underwent
hemodialysis. Methyl prednisolone (1 mg/kg) was
administered intravenously, the lesion was cleaned with
soap and water, and cold compression was applied to
the lesion site. He received 3 sessions of hyperbaric
oxygen as an adjunctive treatment. He also received 5
sessions of therapeutic apheresis (TPE) with a diagnosis
septic shock. By day 10 of ICU admission, urine output
had normalized, as had level of serum creatinine and all
infection parameters; thus, noradrenalin treatment was
discontinued, orthopedics performed skin debridement
for the skin lesion (Figure 2), and he was transferred to
the internal medicine ward on day 11 of ICU admission.
On day 17 of hospital admission, a second debridement
was performed due to the lesion’s lack of recovery. One
month after hospital admission, a skin auto-graft was
performed via reconstructive and aesthetic surgery, and
he was discharged from hospital on day 35 of hospital
admission.

Follow-up and outcomes. It was observed that
the lesion showed significant improvement in the
outpatient clinic follow-up in the first month after
discharge (Figure 3). Figure 4 shows timeline flowchart
of the patient.

Discussion. Generally present in dark places,
including lofts, basements, and beneath rocks and
trees, L. reclusa are known to bite humans, most often

Figure 1 - The lesion image in the intensive care unit admission. The
lesion 10 x 20 cm with central necrosis, peripheral erythema,
and edema in the middle third of the left upper arm.

1366  Saudi Med J 2020; Vol. 41 (12)

Figure 2 - The lesion image after skin debridement.

Figure 3 - The image of the lesion 35 days after skin auto-graft.

between April and October. In our case, the patient
worked outdoors and presented with spider bite in June.
Loxosceles reclusa venom, both hemolytic and cytotoxic,
is the most potent of all spider venoms and contains
several enzymes that cause clinical symptoms.’ Among
them, sphingomyelinase D governs toxin-mediated
hemolysis and complement-mediated erythrocyte
destruction and can cause cutaneous conditions by way
of synergistic effects.” The venom also contains proteases
that break down collagen, fibronectin, fibrinogen, and
elastin-basement membranes.

Spider intoxication is termed arachnidism if it
causes local tissue injury and loxoscelism if it causes
systemic syndrome.’ On some occasions, only urticarial
rash develops due to spider bites, and though systemic
involvement is rare, it did affect our patient. Although
spider bites are initially painless, pain can emerge
within 2 to 8 hours. In loxoscelism in particular,
fatigue, nausea, vomiting, diarrhea, fever up to 40.5°C,
chills, headache, myalgia, arthralgia, hemoglobinuria,
hematuria, proteinuria, intravascular coagulation,
acute renal injury, rhabdomyolysis, pyoderma
gangrenosum, and pulmonary edema can develop.*
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Relevant Past Medical History

Male, 24 years old, was previously healthy

Current illness

‘Watery stool

Vomiting

Abdominal pain

Lesion of the left upper arm

Physical Examination

o I

e Alesion 10 x 20 cm with central
necrosis and peripheral erythema and
edema was observable from the
medial aspect in the middle third of
the left upper arm

Diagnostic Evalution

e Showing the type of spider that bit the
patient’s arm from the pictures by him.

e  Laboratory findings: Increased BUN,
creatinine, CK, CRP, ESR, lactate,
procalcitonin level

e Sonography of the superficial tissue
of the left upper arm: Edema in the
skin and subcutaneous adipose tissue

*  MRI of the left humerus: Edema in
the soft tissue planes on the skin and
subcutaneous region

Diagnoses

e Acute renal failure
e Septic shock
e Loxoscelism

Initial Treatment

TD vaccine

Antibiotic therapy
Fluid resuscitation
Noradrenaline infusion
Methylprednisolone
RICE protocol
Hyperbaric oxygen
Therapeutic apheresis

Ongoing Interventions and Follow-up

e Skin debridement (day 10 of
ICU admission)
Urine output had normalized, as
had level of serum creatinine
and all infection parameters on
day 10.
Noradrenalin treatment was
discontinued on day 10.
Transferred to the internal
medicine ward on day 11.
Second skin debridement on
day 17 of hospital admission
Skin autogreft one month after
hospital admission

Final Follow-up

Discharged 35 day after
hospital admission

Resolution of This Episode of Care

e The patient

n exhibited marked recovery one month
after the d ed

Figure 4 - Timeline flowchart of the patient with a diagnosis Loxoscelism. BUN: blood urea nitrogen,

CK: Creatine kinase, CRP: C-reactive protein, ESR: erythrocyte sedimentation rate, MRI:
magnetic resonance imaging, TD: tetanus and diphtheria, RICE: Rest, ice, compression, and

elevation.

Our patient, whose presented complaints were nausea,
vomiting, and diarrhea, later showed acute renal injury,
thrombocytopenia, and rhabdomyolysis. During the first
hours following spider bite, 2 small holes surrounded by
erythema may occur, and over time, peripheral edema
and erythema may develop around the wound while
the center fades, which enhances vasospasm and, in
turn, intensifies pain. Blisters typically develop within
a few days, with centers that are solid and become
star-like purplish-blue areas, after which skin exchange
can occur, and the wound can heal aided by secondary
intervention. Grayish or black skin lesions indicate
necrotizing fasciitis. In response, computed tomography

scanning or MRI is recommended for patients at high
risk of necrotizing fasciitis. The LRINEC scoring
system, designed to predict necrotizing fasciitis, offers
scores from 0 to 13. The scores of 6 or less indicate
necrotizing fasciitis, whereas scores of 8 or greater are
highly predictive of necrotizing fasciitis.” In our patient,
MRI was performed as his LRINEC score was 8.
When the spider responsible for the bite is identified,
the diagnosis of loxoscelism can be ascertained.
Alternatively, definitive diagnosis is possible by using a
sensitive enzyme-linked immunosorbent assay (ELISA)
designed to detect Loxosceles venom using a specimen
obtained by swabbing the lesion. However, the use of

Saudi Med J 2020; Vol. 41 (12) 1367
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ELISA has been reported in only 4.2% of cases, and no
assay for humans is commercially available. Thus, the
diagnosis of loxoscelism is generally made by anamnesis
and clinical findings. Once the wound is cleaned using
soap and water, first-line therapy involves allowing
the lesion site to rest, applying a cold compress to the
lesion area, and elevating the extremity, all following the
RICE protocol (rest, ice, compression, and elevation).
Tetanus and diphtheria vaccine and antihistamines
are also recommended, along with nonsteroidal anti-
inflammatory drugs and opiates for pain relief and
antibiotics such as dapsone in the case of cellulitis or
to avoid complications of infection. Although dapsone
can be used to prevent neutrophil chemotaxis and
reduce skin necrosis, it is harmful in patients with
glucose-6-phosphate dehydrogenase (G6PD) deficiency
and can cause hypersensitivity reactions.®” In systemic
loxoscelism, anti-venom is applied in some regions;
however, evidence supporting the use of dapsone
and anti-venom remains controversial.® In any case,
symptomatic therapy should be provided to patients
with systemic symptoms. Steroids can also decrease
hemolysis and prevent renal failure due to loxoscelism,
while hyperbaric oxygen therapy can be used for
anaerobic soft tissue infections, especially severe ones."*
Hyperbaric oxygen therapy indirectly improves the
activity of polymorphonuclear leukocytes, because the
toxic effect of oxygen directly affects anaerobic bacteria.**
Also, the activity of some antibiotics increases when
exposed to oxygen. The reason hyperbaric oxygen is
used in patients with loxoscelism is that this treatment
inactivates this enzyme by oxidizing the sulfhydryl
bonds of sphingomyelinase D.* For those reasons,
we administered hyperbaric oxygen therapy to our
patient. Another possible treatment is surgical excision,
which should be considered after the formation of the
demarcation line. Early surgical debridement is not
recommended, however, a skin graft may be needed after
4 to 6 weeks. In our patient, surgical debridement was
applied after the formation of the demarcation line, and
a skin graft was applied one month after hospitalization.
Hemodialysis should also be applied to patients with
metabolic acidosis, rhabdomyolysis, or acute renal
injury, if indicated, as was the case with our patient, and
antibiotics, fluid resuscitation, and vasopressor therapy,
if needed, should be provided to patients with sepsis or
septic shock. The TPE is an extracorporeal treatment
method that eliminates abnormal cells or substances that
cause disease in the blood. According to the American
Society of Apheresis, TPE can additionally be used as
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complementary treatment in sepsis with multi-organ
failure (recommendation: Category III, Evidence 2B).’
Able to remove toxins, TPE was used to prevent the
harmful effects of toxins to our patient, who presented
with severe clinical manifestations. Cases of loxoscelism
requiring TPE are rare in the literature."

In conclusion, because the early diagnosis of
spider bites can facilitate multidisciplinary, live-saving
approaches to treatment, loxoscelism should be
considered in patients with skin necrosis, acute renal
injury, and rhabdomyolysis.
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