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A subset of patients with antiphospholipid syndrome (APS)
suffer devastating and potentially fatal complications due to
widespread coagulopathy. Asherson1 first used the term cata-
strophic antiphospholipid syndrome in 1992 for this subset of
patients and defined it as multiple vascular occlusions within
a short period resulting in acute multiorgan failure (3 or more
organ systems damaged) with predominance of renal, pul-
monary, and nervous system involvement. It was also known
to involve the heart, liver, skin, adrenals, and bowel in various
combinations. That APS and catastrophic APS could target
bone marrow was not known until later. We encountered a
patient with catastrophic APS complicated by fatal bone mar-
row necrosis.

CASE REPORT
A 22-year-old Italian-American woman first presented to a rheumatologist in
late 1995 with generalized achiness, mild arthritis, and fatigue, and was found
to have antinuclear antibodies of 1:320 with a homogeneous nuclear staining
pattern (other serologies were normal). By April 1997, she developed positive
anti-DNA antibodies of 24 IU/ml (reference range < 2.5), IgG anticardiolipin
antibodies (aCL) 203 GPL (reference range 0–14), IgM aCL 10 MPL (refer-
ence range 0–9), slight decrease in C3 of 66 mg/dl (reference range 75–161),
and borderline low C4 of 15 mg/dl (reference range 14–45). Complete blood
count (CBC), Chem-7, and other serologies were normal. She remained
symptom-free in the following years and was taking no medications for her
very mild lupus.

In October 1999, she presented to her rheumatologist 6 weeks pregnant.

Her significant blood tests were anti-DNA antibodies 17 IU/ml, C3 83 mg/dl,
C4 19 mg/dl, erythrocyte sedimentation rate 26 mm/h, and slightly abnormal
liver function tests (LFT) (SGOT 101 IU/l, other LFT normal; SGPT was not
done). Her urinalysis was negative for protein and cells and she had a normal
CBC (white cell count 6800/µl, hemoglobin 14 g%, hematocrit 40%, platelets
216,000/µl). She was given Aspirin 81 mg/day and subcutaneous minidose
heparin. By December 1999, her liver function improved (SGPT 57 IU/l, ref-
erence range 7–56 ; SGOT came down to 28 IU/l, reference range 5–40), but
she was found to have new thrombocytopenia (white cell count 9000/µl,
hemoglobin 12 g%, hematocrit 36%, platelets 79,000/µl). Her second
trimester was uneventful aside from the persistent thrombocytopenia.

At 25 weeks of pregnancy, February 7, 2000, she was hospitalized with
right upper quadrant pain, tender abdomen, leukocytosis (white cell count
15,000/µl), her usual thrombocytopenia (platelets 91,000/cc), and abnormal
liver function tests — SGPT 684 IU/l, SGOT 386 IU/l, ALP 129 IU/l (refer-
ence range 38–126), albumin 3.5 g%, and bilirubin normal. Ultrasound exam-
ination of the abdomen showed multiple tiny calculi or gravel in the gall blad-
der, mild splenomegaly, and moderate hydronephrosis consistent with preg-
nancy. Chest radiograph was negative. She also had low grade fever on
admission. She was thought to have cholecystitis and she was prescribed cef-
triaxone. Over the next 5 days her platelets fell from 50,000 to 15,000/µl and
her hemoglobin decreased to 8.8 g/dl. She developed signs of hemolysis with
very high LDH (up to 2878 U/l). The SGOT and SGPT improved slightly,
although ALP rose to 251 U/l. Her hepatitis virus profile was negative. She
continued to have fever and elevated white cell count in spite of antibiotic
treatment. All cultures were negative. On February 14,  chest radiograph
showed a retrocardiac density. She had proteinuria (24 h urinary protein 680
mg on February 10) and a mild increase in diastolic blood pressure on
February 13. C3 was reported as 107 mg/dl (reference range 55–150), C4 14.8
mg/dl (20–50), and anti-DNA antibodies 12.0 IU/ml (< 2.5). A diagnosis of
preeclampsia with HELLP (hemolysis, elevated liver enzymes, and low
platelets) syndrome was made (although no schistocytes were seen on periph-
eral smear) and the pregnancy was terminated by cesarean section on
February 13. The male baby did not survive due to intracerebral hemorrhage.
Histology of placenta showed infarcts with increased subchorionic fibrin
deposition and mild inflammation of the chorion.

Instead of improving, the HELLP syndrome deteriorated after termination
of pregnancy, although her preeclampsia improved. On February 15, her
platelet count plummeted to the range of 2000–4000/µl and remained in that
range and she continued to hemolyse. Multiple platelet infusions and red
blood cell transfusions were given without improvement. Antiplatelet anti-
bodies were not detected. She became hypoxic, dysnoeic, and tachycardic. A
pulmonary embolism was ruled out by angiogram on February 17. A bone
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marrow biopsy was done on February 18, after which she was transferred to
our hospital, Montefiore Medical Center.

She still had low grade fever, and continued to have severe thrombocy-
topenia and hemolysis, although chest radiograph had cleared and liver func-
tion tests had started to improve. She was comfortable, with a soft and non-
tender abdomen and good oxygen saturation. Examination was significant for
multiple ecchymoses. Her laboratory findings on admission were: white cell
count 8500/µl, hemoglobin 6.6 g/dl, platelets 5000/µl, and normal urinalysis.
She underwent plasmapheresis in the emergency room with fresh frozen plas-
ma, and was started on Rho (D) immune globulin therapy (as a new treatment
for idiopathic thrombocytopenic purpura). Solumedrol 60 mg intravenously q
12 h was administered and intravenous immunoglobulin (IVIG) was request-
ed. Our differential diagnosis was immune thrombocytopenia due to lupus or
a HELLP syndrome that had become refractory. Thrombotic thrombocy-
topenic purpura was thought to be less likely as no schistocytes were seen.
Subsequent laboratory tests revealed a positive lupus anticoagulant, aCL IgG
16 and IgM 5, borderline low complements, negative antinuclear antibodies,
and a negative DNA (these blood samples were drawn right after the plasma-
pheresis). In spite of plasmapheresis, ß2-glycoprotein 1 antibodies (IgG) were
32.8 (range 0–20). All cultures were negative.

Her platelets remained in the range of 1000–4000/µl in spite of platelet
tranfusions, and she continued to hemolyse, requiring multiple blood tranfu-
sions. On the 5th day of hospitalization, we learned of bone marrow biopsy
results that reported extensive degeneration and necrosis of marrow with no
acute inflammation (this slide was also reviewed in our hospital with the same
results). She remained comfortable with no complaints and was ambulatory
during this whole period in the intensive care unit.

One day later, she suddenly became agitated and psychotic and had to be
sedated. A computerized tomographic scan of her head showed diffuse
swelling with probable right superior cerebellar artery infarct. She died 1 h
after the CT scan.

DISCUSSION
In 1992, Asherson identified a small subset of patients with
antiphospholipid antibodies who seemed to develop a fulmi-
nant and potentially life-threatening course, introducing the

term catastrophic antiphospholipid antibody syndrome1. In
1998, Asherson, et al analyzed clinical and laboratory charac-
teristics of 50 patients with catastrophic APS from 1992 to
1996 (5 from their clinic and 45 from Medline literature
review); the major difference between classic APS and cata-
strophic APS was that large vessel peripheral venous and arte-
rial involvement was relatively uncommon in patients with
catastrophic APS (although they did occur). Patients with cat-
astrophic APS more often had widespread microvascular
thromboses, affecting multiple organs such as lungs, heart,
brain, kidney, liver, adrenals, skin, or gastrointestinal tract, in
various combinations2. They found a female to male ratio of
2/1, average age 38 ± 14 years. Presence of triggering factors
was found in 22%, mostly comprising infections, drugs, minor
surgical procedures, anticoagulation, and hysterectomy. A
recent report3 found infections as the most common precipi-
tating factor of the catastrophic response in 8 patients and
hypothesized that enterotoxins acting as superantigens might
induce a disproportionate immune response.

Our patient certainly had catastrophic APS with involve-
ment of bone marrow, liver, and central nervous system. Her
catastrophic APS could have been triggered by surgery
(cesarean section). She also seemed to have some features of
HELLP syndrome (hemolysis, elevated liver enzymes, and
low platelets), which, surprisingly, did not improve with ter-
mination of pregnancy. HELLP syndrome is a thrombotic
microangiopathic vasculopathy associated with pregnancy.
Etiology of HELLP syndrome is unknown and it has been
reported to resolve with termination of pregnancy. An associ-
ation between refractory HELLP syndrome and antiphospho-
lipid antibodies has been described by Ornstein and Rand4 in
a case report of 2 pregnant patients. Both patients did not
improve with termination of pregnancy and the syndrome
resolved only after institution of plasmapheresis using fresh
frozen plasma. Neuwelt, et al5 reported an unusual case of cat-
astrophic APS that developed 31 years after HELLP syn-
drome. Thrombotic thrombocytopenic purpura (TTP), dis-
seminated intravascular coagulation, and hemolytic uremic
syndrome are other examples of widespread microangiopath-
ic process whose clinical distinction may not always be possi-
ble, and these may also be associated with antiphospholipid
antibodies5-7.

Treatment of catastrophic APS is not currently standard-
ized. Plasmapheresis seemed to improve outcome in the initial
study of 10 patients by Asherson, but a combination of anti-
coagulation + steroids + plasmapheresis/IVIG was seen to
have the highest survival in his extended series of 50 patients.
The role of plasma infusion and plasma exchange therapy in
thrombotic microangiopathic diseases, especially TTP, has
been well established. The rationale for plasmapheresis using
fresh frozen plasma is that it contains protein C, protein S, and
antithrombin III and therefore replenishes the natural antico-
agulants depleted during the clotting process5. Plasmapheresis
may also help in catastrophic APS by removing the aPL. Our
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Figure 1. A photomicrograph of the bone marrow biopsy showing scattered
recognizable degenerating normal hematopoietic elements in a background of
diffuse necrosis.
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patient succumbed in spite of early plasmapheresis and
steroids.

Bone marrow necrosis, a relatively rare entity, is defined
morphologically as destruction of hemopoietic tissue includ-
ing the stroma, with preservation of the bone8. Its known caus-
es are malignancy (metastatic neoplasia, acute leukemia), dis-
seminated intravascular coagulation following radiotherapy or
chemotherapy, sickle cell disease, and bacterial infections
(especially septic shock). Antiphospholipid antibodies have
now emerged as a new cause for bone marrow necrosis.
Bulvik, et al8 in 1993 reported a young pregnant patient who
underwent emergency cesarean section for preeclampsia and
on the 3rd postoperative day developed extensive bone mar-
row necrosis resulting in severe pancytopenia. She had very
high titers of IgG aCL. This was the first documented associ-
ation between bone marrow necrosis and aPL. Knickerbocker,
et al9 in 1982 described a young woman who developed
extensive bone marrow necrosis 2 days post partum. We have
no information about her aCL status as its assay was unknown
at that time, but we know she had a history of recurrent throm-
bophlebitis in her legs and 3 spontaneous abortions.
Subsequently, 5 reports of association between bone marrow
necrosis and aPL have been published. Paydas, et al10 report-
ed a 27-year-old pregnant patient with a history of 9 miscar-
riages/stillbirths, a cerebrovascular accident, and very high
titers of aPL antibodies (IgG and IgM) who presented with
pancytopenia and bone marrow necrosis. In 1998, Murphy, et
al11 reported a 78-year-old man with lymphoma who devel-
oped bone marrow necrosis with pancytopenia; after death,
his stored blood from the time of diagnosis revealed aPL anti-
bodies (IgG) > 100 U/l. Other case reports include Moore, et
al12 (28-year-old woman with catastrophic APS presenting
with multiple organ thrombosis, hepatic infarcts, and a mis-
carriage); Schaar, et al13 (a young woman with catastrophic
APS with renal failure, cerebral infarcts, bone marrow necro-
sis, skin ulcers, and nasal septal perforation); and
Spyropoulos14 (a man with inferior vena cava obstruction,
extensive marrow necrosis, and aPL).

Interestingly, 4 of the 7 above mentioned cases of bone
marrow necrosis have been described in pregnant patients
(during pregnancy or after delivery/miscarriage), as in our

patient. Our patient, however, is the first to be reported with
both HELLP and catastrophic APS at the same time. It
remains to be determined what change of internal milieu in
pregnancy predisposes an individual to this devastating com-
plication.
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