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CASE REPORTS
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ABSTRACT

Background: A devastating complication of antiphospholipid syndrome (APS) is catastrophic antiphospholipid syndrome
(CAPS), which is extremely rare, difficult to diagnose, and portends a poor prognosis with high mortality. Intra-abdominal and
obstetric surgeries have been regarded as precipitating factors in the development of CAPS in patients with pre-existing APS. We
present the unique case of a patient who developed CAPS as an immediate complication after valvular replacement surgery.
Case presentation: A 57-year-old female was admitted for acute decompensated heart failure secondary to mitral valve stenosis.
Her past medical history was suspicious for APS, but she was not formally diagnosed or started on anticoagulant therapy.
She ultimately underwent mitral valve replacement. One week post-operatively, she developed intractable abdominal pain,
progressive renal failure and thrombocytopenia, and behavioral changes over the course of several days. Extensive investigation for
infection, thrombocytopenic thrombotic purpura (TTP), heparin-induced thrombocytopenia (HIT) and disseminated intravascular
coagulation (DIC) did not explain her rapid clinical deterioration. She did, however, fulfill the criteria for probable CAPS,
given that she had rapid involvement of four organ systems and persistent antiphospholipid antibodies. She was started on both
plasmapharesis and hemodialysis 12 days postoperatively, and showed significant improvement in her mentation, abdominal pain,
thrombocytopenia, and renal function.
Conclusion: This case illustrates the high degree of clinical suspicion and understanding of precipitating factors that are required
to make a diagnosis of CAPS; furthermore, it delineates the life-saving impact of effective treatment. The correlation of CAPS
and surgery has been observed in several reports. However, the current literature posits that CAPS is seldom a complication of
cardiac surgery, and more frequently an immediate complication after abdominal or obstetric surgeries. For this reason, this case
is novel in that it represents one of the few cases in which CAPS was triggered by cardiac surgery involving cardiopulmonary
bypass (CPB).
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1. INTRODUCTION
Antiphospholipid syndrome (APS) is an autoimmune con-
dition manifested by venous/arterial thromboses, recurrent

pregnancy loss and persistently positive antiphospholipid
antibodies.[1, 2] These auto-antibodies include anticardiolipin
antibodies, anti-beta-2-glycoprotein-1 antibodies, and the
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lupus anticoagulant. A serious but less common variation of
APS is catastrophic antiphospholipid syndrome (CAPS). Pa-
tients with CAPS represent approximately 1% of all patients
with APS, but the mortality of this condition has been shown
to be approximately 50% despite optimal therapy.[2] As op-
posed to APS, which often involves large vessel thrombosis,
the clinical manifestations of CAPS tends to be dominated
by occlusion of small vessels and involvement of multiple or-
gans at once.[2] Catastrophic antiphospholipid syndrome has
a tendency to present in an evolving and sometimes vague

manner, necessitating a high degree of clinical suspicion.
Although exceedingly rare, many investigations have sought
to determine the triggers of CAPS. The major precipitants
of this syndrome include trauma, surgery, infection, and in-
adequate anticoagulation. Furthermore, recent studies have
suggested that there is a spectrum of CAPS, comprising of
patients that have evidence of unexplained multiple organ
dysfunction, and fulfill the criteria for either “definite” or
“probable” CAPS (see Table 1).[1, 2]

Table 1. Preliminary classification criteria for catastrophic antiphospholipid syndrom
 

 

1. Evidence of involvement of three or more organ systems 
2. Development of manifestations simultaneously or with < 1 week 
3. Histopathologic evidence of small vessel occusion 
4. Laboratory confirmation of antiphosphospholipid an 

– Positive antibodies on 2 occasions at least 6 weeks apart, if the patient does not have a previous diagnosis of APS 

 Definite CAPS = all four criteria  

 Probable CAPS 
– Criteria 1, 2 and 4 present 
– Criteria 1, 3 and 4 present with development of a third event between 1 week – month of presentation of a third event between 1 
week – 1 month of presentation, despite anticoagulation 

Adapted from: Asherson et al., 2013 

 

As shown in Table 1, there are several clinical and laboratory
criteria that should be met in order to make a diagnosis of
catastrophic antiphospholipid syndrome. Furthermore, based

on the number of criteria fulfilled, patients can have definite
or probable CAPS.

Table 2. Antiphospholipid antibody studies
 

 

Antiphospholipid antibody studies  Initial  Follow-up after 6 weeks Normal values 

Prothrombin time (PT) 10 sec 11.3 sec 9.5-12.2 sec 
Activated partial thromboplastin time (aPTT)/Lupus 
anticoagulant (LAC) screen 

69 sec 68.7 sec 26.3-36.0 sec 

Thrombin time 17 sec 17 sec 15-19 sec 
Hexagonal phase phospholipid neutralization assay Positive Positive Negative 

Dilute Russel’s Viper Venom Time (DRVVT) 93 sec 104 sec ≤ 45 sec 

Beta-2-Glycoprotein IgG 92 SGU 21 SGU ≤ 20 SGU  

Beta-2-Glycoprotein IgA 89 SAU 119 SAU ≤ 20 SAU 

Anticardiolipin IgA Not tested > 150 APL ≤ 11 APL 

 

Table 2 shows initial antiphospholipid antibody studies that
were obtained 6 weeks prior to the patient’s admission
(“Initial”), as well as these same studies during admission
(“Follow-up after 6 weeks”). As shown, our patient had
persistence of lupus anticoagulant as manifested by a pro-
longed PTT and hexagonal phase confirm, in addition to
immunoglobulins against beta-2-glycoprotein.

Here, we present a patient with clinically significant mi-
tral valve stenosis who developed CAPS after mitral valve

replacement surgery. This case clearly demonstrates the diag-
nostic challenge of CAPS, especially when it represents the
initial manifestation of APS. Furthermore, it also illustrates
CAPS as an immediate complication after cardiac valvular re-
placement, a phenomenon that has not been well-documented
in the current literature.

2. CASE PRESENTATION
A 57-year-old Pakistani female presented with four days of
worsening dyspnea on exertion, orthopnea, and cough pro-
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ductive of blood-tinged sputum. She was admitted to an
outside hospital and underwent diuresis for acute decompen-
sated heart failure. She had been planned to have a mitral
valve replacement (MVR), but she was ultimately referred
to our facility to undergo this surgery earlier than expected
given her recurrent symptoms and repeated hospital admis-
sions.

Her past medical history was significant for severe mitral
stenosis, stage III chronic kidney disease with an atrophic
right kidney, and asymptomatic thrombocytopenia, thought
to be secondary to immune-mediated thrombocytopenia
(ITP). Of note, her obstetric history revealed that she had
five spontaneous abortions that occurred between 8-12 weeks
gestation. Furthermore, during her thrombocytopenia evalu-
ation, she was found to have a positive lupus anticoagulant
and beta-2 glycoproteins (see Table 2). However, she was not
formally diagnosed with APS, and was not anticoagulated
prior to admission.

Her initial vital signs were as follows: Blood pressure
120/70 mmHg, pulse 93/min, respirations 18/min, and oxy-
gen saturation 95% on room air. Her physical exam was
significant for a grade II diastolic murmur, but was otherwise
unremarkable. Her mental status was at her baseline, and
she was alert, awake, and oriented. She had no signs of
gingival or mucosal bleeding, no petechial rashes, and no
hepatosplenomegaly.

After her volume status was optimized, she underwent a mi-
tral valve replacement on the 9th day of admission with a
biological tissue valve. Her perioperative course was uncom-
plicated. However, her platelet count, which was 98,000/µl
on the morning prior to surgery, had dropped to 59,000/µl
immediately post-operatively, despite being transfused two
packs of platelets in the operating room. The etiology of this
refractory thrombocytopenia was not clearly defined, as a
heparin-induced thrombocytopenia (HIT) panel was negative,
and there was no clinical or laboratory evidence to support
thrombocytopenic thrombotic purpura (TTP) or disseminated
intravascular coagulation (DIC). Nonetheless, three days af-
ter surgery, the patient was started on eltrombopag, an oral
thrombopoeitin-receptor agonist which has been found to
increase platelet counts in a dose-dependent manner in pa-
tients with refractory ITP.[4] Despite being continued on oral
eltrombopag at 50 mg daily, her platelet count dropped fur-
ther to < 30,000/µl by post-operative day (POD) 7, at which
point intravenous dexamethasone 40 mg was added.

In the following days, the patient began to complain of severe

7/10 epigastric abdominal pain, unexplained by imaging. In
addition, her serum creatinine (SCr) trended up from 1.83
mg/dl on POD5 to 3.46 mg/dl on POD 7. Eltrombopag was
discontinued because of her decline in renal function. Exten-
sive evaluations for infectious and noninfectious causes of
her clinical deterioration were unremarkable. She then de-
veloped an acute change in mental status, mostly manifested
by confusion and changes in personality and behavior. Her
multiple organ involvement prompted the consideration of
CAPS. The patient had compromise of four organ systems
with rapid symptom development over one week, and repeat
antiphospholipid studies showed a persistence of antiphos-
pholipid antibodies six weeks apart (see Table 2). She fit
the diagnostic criteria for probable CAPS, and the decision
was made to start both plasmapheresis and hemodialysis on
POD 12.

Following the first treatment of plasmapharesis, her menta-
tion improved to baseline and her abdominal pain subsided.
She was started on a heparin infusion with bridge to warfarin
on day 4 of plasmapharesis. Her platelet count showed a
dramatic improvement, from 27,000/µl to 176,000/µl after 5
treatments of plasmapharesis (see Figure 1). A renal biopsy
was encouraged to confirm the diagnosis of thrombotic mi-
croangiopathy, but the patient and her family declined.

As shown in Figure 1, our patient had a significant drop in
her platelet count after her mitral valve replacement. Fur-
thermore, she began to have manifestations of multi-organ
small vessel injury, including confusion, abdominal pain, and
worsening renal failure. She was started on plasmapharesis,
which led to a dramatic recovery in her platelet count. In
addition, her nonspecific symptoms of abdominal pain and
confusion resolved. She did, however, require hemodialysis
through the duration of the admission and several months
post-discharge. Once her platelet count was stable, she was
started on anticoagulation with a heparin infusion, which was
transitioned to warfarin. In addition, she was transitioned to
steroids for immunosuppression.

Once her platelet counts stabilized, she was started on intra-
venous methylprednisolone 1,000 mg for 3 days, and then
transitioned to oral prednisone daily 1 mg/kg daily until
outpatient follow-up. She remained dialysis-dependent for
oliguric renal failure secondary to CAPS for four months
after discharge. At 10-month follow-up, she was maintained
on oral warfarin for anticoagulation, transitioned off of oral
prednisone, and has had no further complications since her
initial catastrophic event.
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Figure 1. Clinical timeline of events and response to therapy

3. DISCUSSION

The management of CAPS must have three objectives:
prompt treatment and awareness of precipitating factors,
prevention of further thrombotic events with anticoagula-
tion, and suppression of the immune response and cytokine
storm.[2, 5] The therapies for CAPS mainly consist of antico-
agulation and immunomodulation.[5–7]

There are several proposed mechanisms and precipitating
factors for the development of CAPS. Infection, trauma, and
invasive procedures/surgeries are thought to be the leading
triggers.[2, 5] In major surgeries, the postulated mechanism
for the development of CAPS is excessive cytokine pro-
duction, which alters endothelial cell function and leads to
up-regulation of the coagulation cascade.[5]

In the CAPS registry created by Cervera et al., 35 of 282
cases (12.4%) of CAPS were thought to be precipitated by
surgery. Of these cases, 31.4% (11/35) involved gynecologi-
cal surgeries, while 25.7% (9/35) involved intra-abdominal
surgeries.[9–16] There were no cases of CAPS in the CAPS
registry that involved intra-cardiac surgery.

Although there is increased morbidity and mortality among
patients with known APS undergoing cardiac valvular
surgery, there is currently scarce data to suggest that CAPS
is a frequent complication. Many patients with pre-existing
APS undergoing valvular replacement suffer from large ves-
sel (arterial and venous) thromboembolism rather than the
innumerable small vessel occlusions seen in CAPS. In a meta-

analysis conducted in 2008 by Gorki et al., 57 patients with
either primary or secondary APS who underwent valvular
surgery were evaluated for post-operative complications. Ten
patients suffered cardiac events (myocardial infarction, acute
heart failure, cardiac tamponade), 10 patients suffered neuro-
logical events (seizures, transient ischemic attacks, stroke),
4 patients suffered peripheral or pulmonary embolism, and
only one patient was reported to suffer from CAPS, man-
ifesting as multiple organ failure, immediately after valve
revision.[17]

Considering that many patients with APS have co-existing
valvular heart disease requiring surgical management, it is
interesting that there is a relative paucity of CAPS cases
that have been reported following valvular surgeries in such
patients. Heavy heparinization during cardiopulmonary by-
pass (CPB) could possibly explain this observation. Several
studies published in the field of cardiothoracic surgery have
sought to determine the optimal methods of perioperative
heparin and protamine administration to decrease the inci-
dence of complications. One study observed that empirically
doubling the baseline activated clotting time (ACT) in pa-
tients with APS, followed by prompt initiation of therapeutic
anticoagulation post-operatively, led to decreased morbid-
ity and mortality.[18] Other studies have investigated the
utility of pre-operative titration of the ACT, use of other an-
ticoagulants such as bivalrudin, and administration of less
protamine.[19–21] To our knowledge, there has not been any
large-scale clinical trial to determine the most effective anti-
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coagulation strategy in patients with APS undergoing cardiac
surgery with CPB.

As mentioned previously, CAPS has a high mortality if left
untreated; in addition, because of this syndrome’s tendency
to closely mimic other conditions, there can be a delay
in the diagnosis. The most common causes of death in
CAPS include stroke, cardiac infarction, pulmonary hem-
orrhage and/or ARDS, infection, and multi-organ failure.[2, 5]

Erkan et al. showed that 66% of patients who survived the
initial catastrophic event remained free of symptoms with
anticoagulation for an average of 62.7 months.[8] Several
patients continued to have manifestations of APS, despite
therapy with immunomodulation and anticoagulation, and a

very small percentage of patients experienced repeat catas-
trophic events.[8]

Our case illustrates the importance of recognizing and report-
ing cases of CAPS, thus allowing the medical community to
appreciate the variable and sometimes vague presentations
of this highly fatal disease. It also stresses the importance of
considering CAPS in patients who show signs of rapid clini-
cal decline and multiple organ system involvement following
surgical procedures, particularly those patients with known
APS.
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