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Case Report
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and Severe Bleeding
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Severe bleeding in acute immune thrombocytopenic purpura (ITP) is rare but can cause significant complica-
tions to the patient. Here we report the case of a pediatric patient with acute ITP and hematuria refractory to 
anti-D immune globulin, high dose intravenous immunoglobulin G, and high dose steroids. Her hematuria 
was successfully treated with recombinant factor VIIa (rFVIIa). While further investigation on the use of rFVIIa 
in ITP is warranted, this case report contributes to the pediatric literature for its use during the course of an 
initial presentation of ITP with hemorrhagic complications.
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INTRODUCTION

Acute immune thrombocytopenic purpura 
(ITP) occurs in approximately 2.5 to 5 per 100,000 
children.1,2 It often follows a recent history of viral 
illness and typically resolves within 6 months.3 
Severe bleeding is a rare complication of ITP, 
with the incidence of intracranial hemorrhage 
ranging from 0.1% to 1%.4–6 Other severe bleeding 
manifestations can present as epistaxis, gastro-
intestinal bleeding, menorrhagia, and hematu-
ria.7 Since ITP resolves spontaneously in most 
children, treatment is controversial; however, 
in children in children requiring therapy due 
to severe thrombocytopenia or bleeding, the 3 
standard treatments include intravenous anti-D 
immune globulin, intravenous immunoglobulin 
G (IVIG), and steroids.8,9 Limited data for the use 
of recombinant factor VIIa (rFVIIa) in ITP are 
available. Herein, we describe the use of rFVIIa 
in a 12-year-old female with an initial presenta-
tion of acute ITP and hematuria unresponsive to 
other pharmacological treatment.

CASE REPORT

A 12-year-old (36 kg) Caucasian female with 
no significant past medical history presents 
with hematuria, petechiae, and ecchymosis. Two 
weeks prior to admission, she was treated with 
loratadine and mometasone for an upper respi-
ratory infection and was placed on amoxicillin 
for left otitis media; dosages were not reported.

Initial vital signs were within normal limits. 
The head, ears, eyes, nose, and throat exami-
nation showed petechiae in the pharynx, oral 
mucosa, and tongue; in addition, a small left 
subconjunctival hemorrhage was detected. 
There was no suprapubic or costovertebral angle 
tenderness. The dermatologic examination was 
significant for scattered ecchymoses and diffuse 
petechiae to all 4 extremities and the abdomen. 
The remainder of the physical examination was 
within normal limits.

Laboratory investigation showed severe 
thrombocytopenia with platelets of 1 × 109/L 
(Table 1). Other pertinent laboratory results were: 
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hemoglobin of 12.9 g/dL, hematocrit of 36.6%, 
international normalized ratio of 1.26 (normal 
range), urinalysis with too numerous to count red 
blood cells, white blood cells (15–20/high-power 
field [HPF]), positive nitrite, positive ketones 
(40 mg/dL), and proteins (≥300 mg/dL). Urine 
culture was negative. All other initial laboratory 
tests were normal. Additional laboratory stud-
ies investigating systemic lupus erythematosus 
revealed a positive antinuclear antibody level; 
however, complement component 3 and 4 levels 
were normal, and double stranded DNA was 
negative.

The patient was admitted to the general pedi-
atric ward for presumed ITP. After premedication 
with acetaminophen 325 mg orally, diphenhydr-
amine 36 mg intravenously, and methylpredniso-
lone 250 mg intravenously every 6 hours, she 
was given 75 mcg/kg of anti-D immune globulin 
(WinRho SDF, CangenebioPharma, Inc, Baltimore, 
Maryland). Approximately 4 hours after anti-D 
immune globulin administration, the patient 
developed chills, tremors, fever (102°F), and had 
1 episode of hematemesis. This continued for 15 
minutes and resolved after administration of ac-
etaminophen, ondansetron, and a normal saline 
bolus. Eight hours after administration of the 
anti-D immune globulin, platelets remained at 1 
× 109/L, anemia developed (hemoglobin of 10.4 
g/dL and hematocrit of 30.1%), and no resolution 
of hematuria was seen; as such, 16 hours after 
administration, the patient was premedicated 
with acetaminophen and diphenhydramine and 

treated with 2 g/kg (larger than recommended) 
of IVIG (Gamunex-C, TelecrisBiotherapeutics, 
Research Triangle Park, North Carolina). Despite 
this additional therapy, platelet recovery did not 
occur, and 4 hours later her platelet count was 0 
× 109/L. A renal ultrasound was obtained show-
ing a mild degree of pelvicaliectasis in the right 
kidney and no calculi.

On the fourth day of hospitalization, the pa-
tient suddenly developed a temporal headache 
and was transferred to the pediatric intensive 
care unit due to the concern of intracranial hem-
orrhage. Nevertheless, her neurological examina-
tion throughout the hospital stayed unremark-
able and nonfocal. Shortly after arriving to the 
pediatric intensive care unit, vital signs were: a 
heart rate of 123 beats/minute, respiratory rate of 
32 breaths/minute, and blood pressure of 101/54 
mm Hg. Her anemia worsened with hemoglobin 
of 7.3 g/dL and hematocrit of 20.8%. Based on 
her clinical status, 2 units of packed red blood 
cells were transfused.

The patient continued to remain profoundly 
thrombocytopenic, with a platelet count of 
2 × 109/L. She received methylprednisolone 
pulse dosing (approximately 30 mg/kg/day 
divided into 4 doses). Despite these measures, 
she continued to have gross hematuria with 
resultant anemia as well as persistent, refractory 
thrombocytopenia. A decision was then made to 
administer 30 mcg/kg of rFVIIa (NovoSeven RT, 
Novo Nordisk, Princeton, New Jersey). Within an 
hour, the nurse reported resolution of gross he-

Table 1. Hospital Timeline and Selected Laboratory Findings

Time (hr)* Action Laboratory Results

−4.5 Blood draw Platelets 1 × 109/L
0 Treated with anti-D immune globulin 75 mcg/kg
8 Blood draw Platelets 1 × 109/L
16 Received IVIG 2 g/kg
20.5 Blood draw Platelets 0 × 109/L
59.5 Transferred to pediatric intensive care unit 
66 Blood draw Platelets 2 × 109/L
72.5 Received methylprednisolone 30 mg/kg/day divided every 6 hr —
87.5 Received recombinant factor VIIa 30 mcg/kg —
88.5 Nurse reported resolution of gross hematuria —
89.5 IVIG 2 g/kg —
103.5 Blood draw and urinalysis Platelets 13 × 109/L

RBC in urinalysis 3–5 HPFs

HPF, high-power field; hr, hour; IVIG, intravenous immunoglobulin G; RBC, red blood cell
* Time in relation to administration of anti-D immune globulin

rFVIIa in Initial Presentation of Acute ITP and Bleeding
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maturia. Repeat urinalysis 15 hours after rFVIIa 
administration showed 3 to 5 red blood cells/
HPF. After premedication with acetaminophen 
and diphenhydramine, a second course of IVIG 
2 g/kg was given 2 hours after rFVIIa admin-
istration. Sixteen hours after administration of 
rFVIIa, the platelet count increased to 13 × 109/L. 
Based on her improved clinical and hematologic 
status, on hospital day 6, the patient was stable 
for discharge from the unit and was sent home. 
As an outpatient, she remained on prednisone 0.8 
mg/kg by mouth every 12 hours, with a tapering 
schedule. She returned to the clinic 2 days after 
hospital discharge where her platelets were 234 
× 109/L, and she had no new clinical signs of 
bleeding. Her 6-week follow-up visit revealed a 
platelet count of 506 × 109/L, and no additional 
medications were required. Follow-up at week 
12 showed a stable platelet count of 475 × 109/L.

DISCUSSION

Platelet counts < 10 × 109/L can cause severe 
bleeding in approximately 3% of children with 
ITP.1 It is postulated that platelet destruction in 
ITP is caused by autoantibodies that target gly-
coprotein complexes (IIb/IIIa and/or Ib/IX)10 
or by T-cell mediated cytotoxicity.11 Although 
rare, intracranial hemorrhage is the most severe 
complication of ITP.4,5 Epistaxis, gastrointestinal 
bleeding, menorrhagia, and as seen in this case, 
hematuria, are other ways in which significant 
bleeding diatheses in ITP can present.7 At this 
time, intravenous anti-D immune globulin, IVIG, 
and steroids are the 3 most accepted medications 
used for acute treatment of ITP.8 Factor VIIa of-
fers another pharmacological option and helps 
stabilize patients with bleeding complications 
resulting from refractory ITP.

rFVIIa is used to impede bleeding. It is in-
dicated in patients who have hemophilia with 
inhibitors and in those with congenital factor 
VII deficiency for both bleeding episodes and 
surgery.12 Use of rFVIIa was also reported in 
patients with aplastic anemia,13 Glanzmann 
thrombasthemia,14 intracranial hemorrhage, 
advanced liver disease, trauma, cardiac, and 
spinal surgery; however, these indications are 
not currently approved by the Food and Drug 
Administration.12 rFVIIa facilitates thrombin 
generation and fibrin clot formation through 
an intricate pathway. First, factor VIIa binds to 

tissue factor at the injury site and activates fac-
tor IX and factor X (FX). Activated FX promotes 
thrombin formation, which then activates both 
platelets and factors V, VIII, and XI.15 At larger 
doses, factor VIIa binds to activated platelets and 
activates FX directly, stimulating thrombin for-
mation.15 Despite the reduced platelet numbers 
seen in ITP, rFVIIa enhances platelet effectiveness 
by generating thrombin, therefore allowing for 
improved localized hemostasis.16

Data regarding the use of rFVIIa in children 
with ITP are limited. Previous reports describe 
the use of rFVIIa in children with acute, chronic, 
and refractory ITP (Table 2).17–22 Excluding this 
case report, 8 other children were reported 
to have been treated with rFVIIa, ranging in 
age from 3 years to 17 years. Six of them were 
classified as having chronic ITP17–20 (ranging 
between 3 and 11 years in duration, and one 
in which the duration was not reported).17 In 
one of these children, ITP was not classified as 
acute or chronic but was described as refrac-
tory.21 One abstract described the use of rFVIIa 
in 2 children with acute ITP. Both children were 
treated with rFVIIa as bleeding prophylaxis prior 
to and after splenectomy. The first child was 
treated 2 months after initial presentation, and 
the second child was treated during the initial 
presentation of acute ITP.22 Reasons for treat-
ments were diverse and included: intracranial 
hemorrhage, severe headache, presplenectomy, 
splenectomy, epistaxis, injury, pneumonia with 
severe hemorrhagic diathesis, and wisdom teeth 
extraction with osteotomy. The dosing for rFVIIa 
in licensed indications ranges between 15 and 30 
mcg/kg every 4 to 6 hours in congenital factor 
VII deficiency and 90 mcg/kg every 2 hours for 
hemostatic dosing in hemophilia.12 It is, therefore, 
not surprising that in these 8 cases of off-label use, 
the doses varied from 40 to 122 mcg/kg.

rFVIIa can stop active bleeding quickly, but 
the effect is brief with an approximate half-life of 
1.3 hours in children thus sometimes requiring 
frequent redosing.23 In our patient, only 1 dose of 
rFVIIa was necessary to control bleeding; how-
ever, it is likely that the platelet recovery later that 
night was due to the pulse steroids or the second 
dose of IVIG. Regarding the safety of rFVIIa, be-
tween 1996 and 2003, only 24 thrombotic adverse 
events were reported with the use of rFVIIa out 
of approximately 500,000 doses that were admin-
istered.24 A recent study reporting on the safety 
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of the off-label use of rFVIIa collected from 35 
randomized clinical trials showed a higher risk of 
arterial, but not venous, thromboembolic events 
most notably among the elderly.25 A clinical trial 
evaluating the off-label use of factor VIIa in the 
pediatric population revealed that thrombotic 
events occurred in 4.3% of children, of which 
the highest incidence developed in the neonatal 
population.26 When assessing the risks and ben-
efits of using rFVIIa, cost of therapy should be 
computed into the analysis.

In summary, for children presenting with acute 
ITP and severe bleeding refractory to standard 
therapy, rFVIIa offers a rapid and safe alternative 
for stabilization. Limited data exists to support 
the routine use of rFVIIa in this setting and in 
this population; therefore, further investigation 
is needed.
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