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systemic disturbances of varying severity collec-
tively known as systemic loxoscelism. The more
severe systemic alterations attributed to the
venom of this arachnid include hemolytic ane-
mia, multiorgan failure, disseminated intravascu-
lar coagulation, or even death. Coombs-positive
hemolysis associated with brown recluse spider
bites has rarely been documented in the litera-
ture. We report 2 cases of systemic loxoscelism
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in young women associated with severe Coombs-
positive hemolytic anemia and systemic symp-
toms requiring hospitalization. Both patients were
treated with aggressive wound care, hematologic
monitoring with blood transfusion, and intra-
venous fluid replacement. Recovery was excellent
in both cases. We review the literature and dis-
cuss the controversies surrounding the treatment
of more severe brown recluse bite reactions.
Cutis. 2004;74:341-347.

he bite of the brown recluse spider, also known
as Loxosceles reclusa, usually causes a local
hemorrhagic lesion characterized by areas of
red, white, and blue discoloration.! Rarely, the
venom from this spider may cause a systemic
response characterized by fever, malaise, myalgia,
hemolysis, acute renal failure, disseminated
intravascular coagulation, or even death. The con-
dition is called systemic loxoscelism and can be par-
ticularly dangerous in childhood, when most deaths
from loxoscelism occur. The hemolysis in patients
with systemic loxoscelism is not completely under-
stood, despite extensive research into the compo-
nents of this deadly spider’s venom.* Why this
venom results in systemic symptoms in some
patients and local reactions in others also is not
completely understood. This variation in symptom-
atology likely has to do with the location of the ini-
tial spider bite and a possible predisposition of some
individuals to environmental red blood cell toxins.
The treatment of necrotic arachnidism is as con-
troversial as the pathophysiology of the hemolysis.
No standard of care exists for the more severe or
anatomically vital spider bites. Several systemic
medications have been tried with extensive anecdo-
tal support, but no large controlled trials have been
performed in humans to prove these agents are more
effective than aggressive and meticulous wound
care. Previous studies have shown that patients
treated with early surgery resulted in prolonged
healing times and increased negative outcomes com-
pared with patients treated with supportive wound
care.>® Patients generally do very well with only sup-
portive measures, which should remain the treat-
ment of choice until larger studies elucidate the role
of systemic medications. We report 2 cases of sys-
temic loxoscelism causing a Coombs-positive
intravascular hemolysis requiring blood transfusion
and review the treatment options of this condition.

Case Reports
Patient 1—A 19-year-old African American woman
with a medical history significant only for asthma
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presented to her primary care physician 2 days after a
painless bite from a “brown spider” in her bed. At this
initial evaluation, she had a diffuse maculopapular
rash with mild systemic symptoms including malaise
and arthralgia. No laboratory workups were done, and
she was started on a 5-day steroid dose pack.

The patient was seen in our urgent care depart-
ment 2 days later with documentation of a 2X2-cm
ecchymotic area on her right posterior thigh with
surrounding erythema and a diffuse maculopapular
rash. Her laboratory workup at this time showed a
mildly elevated total bilirubin level, mild leukocy-
tosis, anemia with a hemoglobin level of
11.7 mg/dL, elevated reticulocyte count, and nor-
mal coagulation profile. She was given intramuscu-
lar methylprednisolone 125 mg, acetaminophen for
pain, and hydroxyzine for pruritus, with plans
for follow-up in urgent care the next day.

The patient did not follow-up until 2 days later,
at which time she reported worsening systemic
symptoms including nausea, peripheral edema,
lymphadenopathy, fever, and dysuria, along with
worsening pain and erythema at the bite site. She
was febrile, and her anemia progressed when her
hemoglobin level fell to 8.3 mg/dL. She was admit-
ted for hematologic monitoring and supportive
measures. At the time of admission, her skin exam-
ination results were pertinent for a diffuse, faint
maculopapular rash and a 3X3-cm necrotic eschar
with surrounding erythema (Figure 1).

The day after admission, the patient continued
to be febrile, and her hemoglobin level dropped to
6.9 mg/dL. She was transfused with 2 units of
packed red blood cells, and the hematology depart-
ment was consulted to assist with the progressing
anemia. The dermatology department also was con-
sulted to assist with wound care and treatment. The
hematologist recommended performing an indirect
and direct Coombs test. The indirect Coombs test
results were negative, but the direct Coombs test
results were positive for complement 3 and negative
for immunoglobulin G (IgG). The patient’s anemia
and systemic symptoms continued to progress
(hemoglobin nadir level, 5.7 mg/dL), requiring
2 more units of blood. The hematologist recom-
mended starting intravenous steroids to improve
the patient’s “immunohemolytic anemia secondary
to spider bite with positive Coombs test.” The
patient was started on methylprednisolone 125 mg/d
intravenously. Per dermatology’s recommendation,
wound care was initiated along with elevation and
ice to the affected extremity.

The patient’s clinical status began to improve on
hospital day 4, with absence of systemic symptoms
and regression of her lesional erythema. She was



Figure 1. A diffuse, faint maculopapular rash and a
3X3-cm necrotic eschar with surrounding erythema
in patient 1.

discharged on a quick-taper oral steroid regimen,
per the hematologist’s recommendation, and was
instructed to continue her wound care. At the
patient’s hospital follow-up visit, her bite site was
healing well, and she had no further evidence
of anemia.

Patient 2—A 9-year-old African American girl in
otherwise excellent health was transferred from an
outside emergency department one week after being
bitten by “a brown spider” while lying in bed. Ini-
tially, the bite was painless, but she later developed
swelling and warmth in the area. Due to increased
pain, swelling, and blister formation, her primary
physician saw her several days later and prescribed an
oral cephalosporin for presumed cellulitis. Fever,
fatigue, and malaise continued throughout the week.
Two days prior to presentation at our hospital, she
developed scleral icterus and vomiting.

During the patient’s evaluation at the transfer-
ring emergency department, her laboratory workup
revealed a profound anemia with a hemoglobin
level of 5.2 mg/dL, elevated white blood cell count,
indirect hyperbilirubinemia, and mildly prolonged
international normalized ratio value. Her examina-
tion was significant for a tachycardia, holosystolic
murmur, scleral icterus, and 5X2-cm necrotic
eschar on her left flank with a surrounding area of
erythema that was exquisitely tender to palpation
(Figure 2). She was immediately admitted for close
observation and treatment of her anemia. She was
transfused with 2 units of packed red blood cells.

Figure 2. A 5X2-cm necrotic eschar on the left flank
of patient 2 with a surrounding area of erythema.

The patient’s hemoglobin level rebounded to
8.2 mg/dL on hospital day 2, at which time the der-
matology department was consulted for assistance
with wound care management. Elevation of the
extremity and continuing wound care was recom-
mended, and debridement or systemic therapy was
advised against. Results of the patient’s direct
Coombs test were positive for IgG and negative for
complement 3. No specific treatment changes were
made based on the Coombs test result.

The patient continued to improve with wound
care and hemodynamic support and displayed
improved erythema with less tenderness at the bite
site after several days of hospitalization. She was
sent home on hospital day 4 in improved condition.
She was seen by a dermatologist at her follow-up
visit, and her eschar was treated with hydrocolloid
dressing changes and eventual debridement of the
eschar with follow-up occlusive dressings until
the lesion was completely healed.

Comment

Brown Recluse-Induced Hemolysis—Brown recluse
spider bites are common in the Midwest, Southeast,
and south central United States.” Although there
are more than 70 species of Loxosceles found
throughout the world, only approximately 15 species
inhabit North America, with L reclusa being the
most common encountered by humans.® Patients
affected by this malady are often seen by physicians
in various specialties, including primary care
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providers, emergency physicians, dermatologists,
general surgeons, and surgical subspecialists. It is
important that physicians in these specialties rec-
ognize and treat this condition appropriately.

Although these bites usually cause a local
necrotic lesion, sometimes a more serious systemic
syndrome, known as systemic loxoscelism, occurs.
This can result in high fever, significant intravas-
cular hemolysis, renal failure, disseminated intra-
vascular coagulation, and even death. Although
most fatalities have been reported in children,
2 cases of adult deaths have been reported.”!°

The hemolytic anemia that accompanies systemic
loxoscelism has been only partially described, and
the full mechanism by which the venom of the
brown recluse causes this syndrome is still a
mystery. The prevailing theory for the cause of
hemolysis has incriminated the phospholipase
sphingomyelin D, an enzyme isolated from brown
recluse venom, because of its effect on cell walls in
vivo to cause lysis.!! It was thought that sphin-
gomyelinase disrupted cell membranes either
directly or indirectly and resulted in the release of
phospholipid-derived substances that bound com-
plement and resulted in tissue hypoxia and necro-
sis.!?”!* Because such a small amount of venom and
toxin actually enter the body after a bite, another
mechanism is likely taking place to produce the
symptoms involved in systemic loxoscelism. Acti-
vation and propagation of the immune system by a
toxin in the venom could explain such a reaction.

A study on another member of the Loxosceles
family, Loxosceles intermedia, may help elucidate
the factors involved in the overwhelming reaction
to the Loxosceles venom in some people.”” In this
study, it was found that the sphingomyelinase in
the spider toxin did not directly affect glycophorins
on red blood cell membranes but instead activated
an endogenous metalloproteinase that then
cleaved these glycophorins. The authors proposed
that the altered glycophorins destabilized the red
blood cell membrane, rendering the glycophorins
vulnerable for complement-mediated lysis. The
authors also observed that the hemolysis-inducing
and glycophorin-cleaving activity of this activated
metalloproteinase could be transferred from one
erythrocyte to another, thereby propagating the
hemolyzing response.’® This type of transfer of
sphingomyelinase and metalloproteinase activity
between cells has been described before and could
explain the overwhelming systemic response of the
Loxosceles toxin in some individuals.!¢

Historically, most cases of massive hemolysis due
to brown recluse bites documented in the literature
have been Coombs negative.!” This also has been
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the case at our institution until recently.!! We report
2 cases of life-threatening hemolytic anemia with
positive direct Coombs testing in a span of
9 months. These results are a rarity but may help us
understand the pathophysiology of systemic lox-
oscelism. To our knowledge, these are the fifth and
sixth reported cases of a Coombs-positive hemolytic
anemia from a brown recluse spider bite. The first
case was documented by Nance'® in 1961, but there
was no mention of whether complement or
immunoglobulin was involved. Eichner'? reported
the second and third cases of Coombs-positive
anemia in loxoscelism, with both cases involving
complement-mediated hemolysis. The fourth case of
Coombs-positive anemia was reported by William et
al” in 1995, and the Coombs test was positive for
both IgG and complement. Our cases affirm that
both IgG and complement can be involved in
Coombs-positive hemolytic anemia. It is likely that
the venom of the brown recluse is able to activate
both IgG and complement in predisposed individu-
als by activation of an unknown endogenous media-
tor (eg, metalloproteinase) to cause massive
intravascular hemolysis. Investigations into which
patients may be predisposed to develop this compli-
cation are warranted.

Treatment—The treatment of local and systemic
brown recluse spider bites also has been a source of
controversy over the years. Several treatment regi-
mens, including early and late surgical excision and
debridement, systemic steroids, hyperbaric oxygen
therapy, cryproheptadine, electric shock therapy,
and dapsone, have been anecdotally described in the
literature; however, none of these treatments have
prospective human trials to back up this anecdotal
evidence. With conservative wound management,
ice, elevation, and analgesics, almost all patients
exhibit a full recovery with minimal scarring that
rarely needs surgical revision."

Dapsone has been the most controversial of the
treatments for brown recluse bites. Dapsone makes
theoretical sense in the treatment of these lesions
because of its ability to inhibit polymorphonuclear
leukocytes from entering the wound area and
causing local destruction. There are many anecdo-
tal reports supporting the use of dapsone for more
severe bites, the most famous being the King and
Rees? case report of a patient with a brown recluse
bite of the leg that was seen 24 hours after the bite
had occurred. They reported that 2 days after pre-
scribing dapsone 100 mg twice daily along with ice
and local wound care, the bite site was pain free
with marked reduction in induration and ery-
thema. Their argument was based on an assump-
tion that the lesion “probably would have



developed an indolent ulcer.” They supported their
use of dapsone with an animal model of guinea pigs
that were pretreated with dapsone before being
injected with Loxosceles venom. The authors
reported that pretreated guinea pigs showed a
reduction in lesion size at 24 hours compared with
those without treatment.”’ The methods of this
study have come into question primarily due to the
rarity of patients with brown recluse bites pre-
treated with dapsone. Also, follow-up animal stud-
ies have conflicted with the benefit of dapsone for
this indication.?!"?

Although the benefit of dapsone is controversial,
the side effects of this medicine are protean and well
known. The development of hemolytic anemia has
long been attributed to this medication and will occur
to some degree in all patients.”> This predictable
hemolysis can sometimes become confused with the
direct effects of the brown recluse venom, which can
delay definitive diagnosis of the etiology of the
hemolysis and expose patients to an unproven drug
with multiple toxicities. Severe hemolysis can be
expected in patients with glucose-6-phosphate
dehydrogenase deficiency; therefore, dapsone is
absolutely contraindicated in this patient population.

Methemoglobinemia is another feared side
effect of dapsone. Although mostly asymptomatic
and usually undetectable, sometimes elevated lev-
els of methemoglobin can cause severe systemic
symptoms requiring hospitalization.?* Unfortu-
nately, it is impossible to predict who will experi-
ence this complication because of a lack of simple
blood testing such as that available for patients
with subclinical glucose-6-phosphate dehydro-
genase deficiency. Because of these serious and
sometimes common adverse events attributed to
dapsone, and the lack of solid evidence to support
its effectiveness, there is no place for dapsone in
the treatment of loxoscelism at this time.

The role of early surgical excision has changed
over the past few decades. Reports prior to 1975
often suggested early surgical excision of bites with
grafting as the treatment of choice.?>?® Since then,
multiple reports have shown that early surgical exci-
sion often does more harm than good in the treat-
ment of brown recluse bites.”® Early surgical
excision is contraindicated because of the rapid
spread of the toxin through the wound in the first
weeks following a bite. The toxin may continue to
spread for at least 4 weeks, which makes demarca-
tion between envenomed and healthy tissue diffi-
cult.”” DeLozier et al® suggested that the added
surgical trauma from early excision may potentiate
the inflammatory response to the brown recluse
venom, prolonging healing time.
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Conservative debridement may be performed to
prevent secondary infection, but surgery should gen-
erally be withheld for 4 to 6 weeks. Early local
wound care during this time followed by late surgi-
cal excision and grafting are more successful than
early surgical excision. However, most wounds, if
treated with supportive therapy alone, will ulti-
mately heal with minimal scarring.”® A retrospective
study of 149 patients with brown recluse bites
showed that nearly half of all bites healed within
2 weeks and only 13% of bites left a visible scar.
None of these patients were treated with surgery.?’

Corticosteroids also have been used extensively
for more serious reactions after envenomation from
a brown recluse spider, but documentation in the
literature is sparse. In a white rabbit model, Jansen
et al*® did not find any treatment value for either
intramuscular or intralesional methylprednisolone
in the prevention of dermonecrosis after a brown
recluse spider bite. Berger et al’! also concluded
that large doses of steroids had no effect on the
progression or development of necrotic arach-
nidism. Despite this evidence, there are many who
still advocate the use of steroids for more serious
bites and for those associated with systemic symp-
toms.*? Given the extensive use of corticosteroids
in patients with autoimmune hemolytic anemia,
this treatment may be of use in patients with
Coombs-positive hemolytic anemia secondary to
brown recluse envenomation.>*** For this reason,
direct Coombs testing in patients with hemolytic
anemia due to brown recluse bites could provide
useful information in the inpatient management of
these patients.

Other treatments also have been reported,
including colchicine, hyperbaric oxygen, cyprohep-
tadine, electrical shock treatment, and brown
recluse specific antivenin.”?'*® Despite early
promise, all of these treatments have been met with
mixed results in subsequent studies. In one study,
the early use of intradermal injection of polyclonal
antiloxosceles Fab fragments was shown to attenu-
ate necrosis in an animal model up to 4 hours after
envenomation.’® Unfortunately, it is difficult to
predict which patients would benefit from the
antivenin. Additionally, the antivenin has to be
administered in the first 24 hours after a bite, before
most patients are seen by a physician.

In our cases, both patients were young and pre-
sented with a recent history of a bite by a brown spi-
der consistent with a brown recluse. They were
both systemically ill with a profound hemolytic
anemia. They were both treated with aggressive
wound management, hematologic monitoring with
blood transfusion, and expectant care. Patient 1 was
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given intravenous corticosteroids, and patient 2 was
treated with aggressive wound management only. It
is not known whether the corticosteroids given in
our first patient affected her clinical course because
both patients experienced a complete recovery.
Like other case reports of treatment in brown
recluse spider bites, it is difficult to tell what effect,
if any, the treatment has on clinical outcome
because most patients, even those with serious sys-
temic symptoms, make a complete recovery. This
routine excellent outcome with supportive care
only suggests that the use of systemic treatment or
surgery is unnecessary and exposes the patient to
risks of treatments with unproven efficacies.

Conclusion

Brown recluse spider bites usually cause a local der-
monecrotic reaction but can cause a serious sys-
temic illness and rarely death. We report the fifth
and sixth cases of Coombs-positive hemolytic ane-
mia associated with presumed L reclusa envenoma-
tion. The first 4 reported cases of Coombs-positive
hemolysis were positive for IgG and/or comple-
ment. This was confirmed in our cases.

The treatment of loxoscelism is controversial in
the literature and in practice. We must keep in mind
to “first, do no harm” when choosing treatments for
patients with brown recluse bites. Many of the treat-
ments previously described, including dapsone, have
only anecdotal support for their use. Others, such as
early surgery, have been shown to actually delay
healing and worsen outcomes. Patients with brown
recluse bites typically do well with conservative
management alone and agents such as dapsone and
systemic corticosteroids can have serious adverse
reactions. It is our view that patients with local der-
monecrotic skin lesions should be treated with
aggressive wound care only. For patients who
develop systemic loxoscelism, hemodynamic support
and blood transfusion should remain the mainstay of
therapy. Further study is needed to determine the
benefits of systemic corticosteroid use in patients
with Coombs-positive hemolytic anemia secondary
to systemic loxoscelism.
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