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remained low after 1:1 mixing study with normal
plasma. Protein C and protein S levels of the
patient’s parents and the first-degree relatives
were within normal limits. Punch skin biopsy of
the margin of the left thigh lesion showed
numerous fibrin thrombi, without accompanying
vasculitis, and epidermal and dermal necrosis
consistent with purpura fulminans.

On the day of admission, she was started on
continuous infusion of unfractionated heparin
(100 U/hr) and received multiple 10 ml/kg of
fresh frozen plasma infusions. During her
hospital course, she had full correction of her
prothrombin time, partial thromboplastin time,
fibrinogen, and D-dimer test, but her protein C
activity remained low. She remained afebrile and
her skin lesions regressed. She was discharged
from the hospital 13 days after admission with
oral warfarin. Follow-up clinic visits showed full
normalization of her purpuric lesions and
correction of the protein C activity.

Discussion

Protein C is the best known among the
identified anticoagulant factors in the delicate
molecular balance of hemostasis. Activated
protein C degrades activated coagulation factors
VIlla and Va, attenuating their procoagulant
activation of factors X and prothrombin. Protein
S, a vitamin K-dependent glycoprotein, functions
as a nonenzymatic cofactor of activated protein
C18, accelerating the inactivation of factors VIlla
and Va, which accounts for the increased risk
of thrombosis associated with protein S
deficiency states!d. Depletion of both protein C
and protein S has been reported to occur in
patients with septicemia-associated purpura
fulminans!?.20, In these cases laboratory
evidence of consumptive coagulopathy was also
present. It is not known whether low levels of
protein C or protein S following such infections
are of primary importance in inducing PF or are
secondary to consumption coagulopathy caused
by other mechanisms.

Although protein C may be depleted as part of
disseminated intravascular coagulopathy?!, protein
C levels in our patient remained low throughout
her admission in the presence of normal levels of
protein S and vitamin K-dependent clotting factors
VII and IX, and normalizing levels of fibrinogen
and D-dimer. Thus protein C deficiency was
apparently central to the pathogenesis of the
disease. Protein C and protein S levels in the first
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generation family members of the patient were
normal. This, together with the transient nature
of the protein C deficiency, excludes familial
protein C deficiency as the cause of her disorder.

In 1993, D’Angelo?? first described the
association between transient protein S deficiency
and circulating autoantibodies directed against
protein S. These anti-protein C or anti-protein
S type autoantibodies are IgM and IgG type and
they persist for only a few months, after which
time the activities of the proteins return to
normal. The autoantibody appears to act by
binding to and increasing the clearance of protein
C or protein S. The frequency with which
antibodies to protein C or protein S are induced
in children with varicella infection is unknown.
Because of the unavailability of the antibody tests
in the hospital and outside laboratories, we were
not able to confirm the presence of anti-protein
C antibody, but we believe that the levels of
protein C remaining low after 1:1 mixing test
suggests its presence. .

Anticardiolipin antibodies have been associated
with quantitative protein S deficiency?® and
functional impairment of protein C anticoagulant
pathway?4. An elevated IgG anticardiolipin
antibody titer was also documented in the patient
described by D’Angelo et al?22. Because the titers
were not consistently elevated, their contribution
to the pathogenesis of the thromboemboli event
was difficult to determine. In our patient, we
failed to demonstrate any lupus anticoagulant or
anticardiolipin antibodies.

It has not been clear whether post infectious PF
is mediated by an inflammatory or a vasculitic
process, by platelet microthrombi, or by activation
of coagulation pathways. As a result , a wide range
of therapies has been used. Recognition that the
disorder is predominantly a thrombotic process
resulting from the deficiency of antithrombotic
factors suggests that immediate heparinization is
the preferred treatment. Likewise, we believe that
administration of heparin, together with large
volumes of fresh frozen plasma, terminated the
progression of the disease in our patient. Protein
C concentrate has been used successfully in the
treatment of purpura fulminans associated with
disseminated intravascular coagulation and severe
acquired protein C deficiency?s.

Based on the available case series of varicella-
associated PF in children, it appears reasonable
to evaluate children with any varicella-associated






