CASE LETTER

Purpura Fulminans in an Asplenic
Intravenous Drug User

Emily S. Nyers, MD; Rachael H. Kappius, MD; Laura S. Winterfield, MD; Dirk M. Elston, MD

PRACTICE POINTS

. Capnocytophaga species are fastidious, slow-
growing microorganisms. It is important, therefore,
to maintain a high degree of suspicion and alert
the microbiology laboratory to increase the
likelihood of isolation.

. Patients should be cautioned regarding the need for
prophylactic antibiotics in the event of an animal bite;
asplenic patients are at particular risk for infection.

. In patients with severe purpura fulminans and a
gangrenous limb, it is important to allow adeguate
time for demarcation of gangrene and not rush
to amputation.

To the Editor:

A 56-year-old man with a history of opioid abuse and
splenectomy decades prior due to amotor vehicle acci-
dent was brought to am outside emergency department
with confusion, slurred speech, and difficulty breathing.
Over the next few'days, he became febrile and hypoten-
sive, requiring vasopressors. Clinical laboratory testing
revealed a urine drug screen positive for opioids and a low
platelet count in the setting of a rapidly evolving retiform
purpuric rash.

The patient was transferred to our institution 6 days
after initial presentation with primary diagnoses of septic
shock with multiorgan failure and disseminated intravas-
cular coagulation (DIC). Blood cultures were positive for
gram-negative rods. After several days of broad-spectrum
antibiotics and supportive care, cultures were reported
as positive for Capnocytophaga canimorsus. Upon further
questioning, the patient’s wife reported that the couple

had a new puppy and thatthe patient often allowed the
dog to bite him playfully and lick abrasions on his hands
and legs. He had not received medical treatment for any
of the dog’s bites.

On initial examination at the time of transfer, the
patient’s skin was remarkable for diffuse areas of stellate
andrretiform purpura with dusky centers and necrosis
of the nasal tip and earlobes. Both hands were pur-
puric,” with necrosis of the fingertips (Figure 1A). The
flank was marked by large areas of full-thickness slough-
ing of the skin (Figure 1B). The lower extremities were
edematous, with some areas of stellate purpura and
numerous large bullae that drained straw-colored fluid
(Figure 1C). Lower extremity pulses were found with
Doppler ultrasonography:.

Given the presence of rapidly developing retiform
purpura in the clinical context of severe sepsis, purpura
fulminans (PF) was the primary consideration in the
differential diagnosis. Levamisole-induced necrosis syn-
drome also was considered because of necrosis of the ears
and nose as well as the history of substance use; however,
the patient was not known to have a history of cocaine
abuse, and a test of antineutrophil cytoplasmic antibody
was negative.

A punch biopsy of the abdomen revealed intravas-
cular thrombi with epidermal and sweat gland necrosis,
consistent with PF (Figure 2). Gram, Giemsa, and Gomori
methenamine-silver stains were negative for organisms.
Tissue culture remained negative. Repeat blood cultures
demonstrated Candida parapsilosis fungemia. Respiratory
culture was positive for budding yeast.

The patient was treated with antimicrobials, intrave-
nous argatroban, and subcutaneous heparin. Purpura and
bullae on the trunk slowly resolved with systemic therapy
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PURPURA FULMINANS

FIGURE 1. A, Retiform purpura with erosions and dusky appearance of the hand and digits. B, Extensive retiform purpura and early necrosis
across the chest and abdomen. C, Large bullae were present on the lower leg.

and wound care with petrolatum and nonadherent dress-
ings. However, lesions on the nasal tip, all fingers of
both hands, and several toes evolved into dry gangrene.
The hospital course was complicated by renal failure
requiring continuous renal replacement therapy; respi-
ratory failure requiring ventilator support; and elevated
levels of liver enzymes, consistent with involvement of
the hepatic microvasculature.

The patient was in the medical intensive care unit
at our institution for 2 weeks and was transferred to a
burn center for specialized wound' care. At transfer, he
was still on a ventilator and receiving continuous renal
replacement therapy. Subsequently, the patient required
a left above-the-knee amputation, right below-the-knee
amputation, and amputation of several digits of the upper
extremities. In the months after the amputations, he
required multiple stump zevisions and experienced surgi-
cal site infections that complicated healing.

Purpura fulminans is an uncommon syndrome char-
acterized by intravascular thrombosis and hemorrhagic
infarction of the skin. The condition commonly is associ-
ated with septic shock, causing vascular collapse and DIC.
It often develops rapidly.

Because of associated high mortality, it is important to
differentiate PF from other causes of cutaneous retiform
purpura, including other causes of thrombosis and large
vessel vasculitis. Leading causes of PF include infection and
hereditary or acquired deficiency of protein C, protein S,
or antithrombin III. Regardless of cause, biopsy results
demonstrate vascular thrombosis out of proportion to
vasculitis. The mortality rate is 42% to 50%. The inci-
dence of postinfectious sepsis sequelae in PF is higher
than in survivors of sepsis only, especially amputation.'?
Most patients do not die from complications of sepsis
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FIGURE 2. A punch biopsy of the abdomen revealed intravascular
thrombi, epidermal detachment, and epidermal and sweat gland
necrosis, consistent with purpura fulminans (H&E, original magnifica-
tion X100 [inset, original magnification X200]).

but from sequelae of the hypercoagulable and prothrom-
botic state associated with PF.* Hemorrhagic infarction
can affect the kidneys, brain, lungs, heart, eyes, and
adrenal glands (ie, necrosis, namely Waterhouse-
Friderichsen syndrome).®

The most common infectious cause of PF is sepsis
secondary to Neisseria meningitidis, with as many as
25% of infected patients developing PFE.° Streptococcus
pneumoniae is another common cause. Other impor-
tant causative organisms include Streptococcus pyogenes;
Staphylococcus aureus (in the setting of intravenous sub-
stance use); Klebsiella oxytoca; Klebsiella aerogenes; rick-
ettsial organisms; and viruses, including cytomegalovirus
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and varicella-zoster virus.?”"* Two earlier cases associated
with Capnocytophaga were characterized by concomi-
tant renal failure, metabolic acidosis, hemolytic anemia,
and DIC."

It is estimated that Capnocytophaga causes 11% to
46% of all cases of sepsis'’; sepsis resulting from
Capnocytophaga has extremely poor outcomes, with mor-
tality reaching as high as 60%. The organism is part of the
normal oral flora of cats and dogs, and a bite (less often,
a scratch) is the cause of most Capnocytophaga infections.
The clinical spectrum of C canimorsus infection associ-
ated with dog saliva exposure more commonly includes
cellulitis at or around the site of inoculation, meningitis,
and endocarditis.'®

Although patients affected by PF can be young and
healthy, several risk factors for PF have been identified®*':
asplenia, an immunocompromised state, systemic corti-
costeroid use, cirrhosis, and alcoholism. Asplenic patients
have been shown to be particularly susceptible to sys-
temic Capnocytophaga infection; when bitten by a dog,
they should be treated with prophylactic antibiotics to
cover Capnocytophaga.” Immunocompetent patients rarely
develop severe infection with Capnocytophaga.'>'®" The
complement system in particular is critically important in
defending against C canimorsus.”

The underlying pathophysiology of acute infectious
PF is multifactorial, encompassing increased expres-
sion of procoagulant tissue factor by monocytes and
endothelial cells in the presence of bacterial pathogens.
Dysfunction of protein C, an anticoagulant e¢omponent
of the coagulation cascade, often is cited as a erucial
derangement leading to the developmentiof a prothrom-
botic state in acute infectious PF.*' Setum protein S and
antithrombin deficiency also can play a role:* Specific in
vitro examination of C canimorsis has revealed a prote-
ase that catalyzes N-terminal cleavage of procoagulant
factor X, resulting in loss of function.’®

Retiform purpura isha hallmark feature of PE, often
beginning as nonblanching erythema with localized
edema and petechiae before evolving into the char-
acteristic stellate ‘lesions with hemorrhagic bullae and
subsequent necrosis.”® Pathologic examination reveals
microthrombi involving arterioles and smaller vessels.?
There typically is laboratory evidence of DIC in PF,
including elevated prothrombin time and partial throm-
boplastin time, thrombocytopenia, elevated D-dimer, and
a decreased fibrinogen level.**

Capnocytophaga bacteria are challenging to grow on
standard culture media. Optimal media for growth include
5% sheep’s blood and chocolate agar.'® Polymerase chain
reaction can identify Capnocytophaga; in cases in which
blood culture does not produce growth, 16S ribosomal
RNA gene sequencing of tissue from skin biopsy has
identified the pathogen.®

Some Capnocytophaga isolates have been shown
to produce beta-lactamase; individual strains can be
resistant to penicillins, cephalosporins, and imipenem.*

WWW.MDEDGE.COM/DERMATOLOGY

PURPURA FULMINANS

Factors associated with an increased risk for death
include decreased leukocyte and platelet counts and an
increased level of arterial lactate.?”

Empiric antibiotic therapy for Capnocytophaga sepsis
should include a beta-lactam and beta-lactamase inhibi-
tor, such as piperacillin-tazobactam. Management of DIC
can include therapeutic heparin or low-molecular-weight
heparin and prophylactic platelet transfusion to main-
tain a pre-established value.?®*° Debridement should be
conservative; it is important to wait for definite delinea-
tion between viable and necrotic tissue,*" which might take
several months.*> Human skin allografts, in addition to arti-
ficial skin, are utilized as supplemental therapy for more
rapid wound closure after removal ©f necrotic tissue.*3
Hyperoxygenated fatty acids have been noted to aid in
more rapid wound healing in infants with PF.*

Fresh frozen plasma is one method to replace missing
factors, but it contains little protein C.** Outcomes with
recombinant human_activated protein C (drotrecogin
alfa) are mixed, and studies have shown no benefit in
reducing the risk for death.*”*® Protein C concentrate has
shown therapeutic benefit in some case reports and small
retrospective studies.* In one case report, protein C con-
centraté and heparin were utilized in combination with
antithrombin TI1.2!

Hyperbaric O, might be of benefit when initiated
within 5 days after onset of PF. However, hyperbaric O,
does carry risk; O, toxicity, barotrauma, and barriers to
timely resuscitation when the patient is inside the pres-
surized chamber can occur.?

There is a single report of successful use of the vaso-
dilator iloprost for meningococcal PF without need for
surgical intervention; the team also utilized topical nitro-
glycerin patches on the fingers to avoid digital amputa-
tion.*” Epoprostenol, tissue plasminogen activator, and
antithrombin have been utilized in cases of extensive PF.
Fibrinolytic therapy might have some utility, but only in a
setting of malignancy-associated DIC.*

Treatment of acute infectious PF lacks a high level of
evidence. Options include replacement of anticoagulant
factors, anticoagulant therapy, hyperbaric O,, topical and
systemic vasodilators, and, in the setting of underlying can-
cer, fibrinolytics. Even with therapy, prognosis is guarded.
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