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Introduction
Antiphospholipid syndrome (APS) is a multisys-
tem autoimmune condition characterized by vas-
cular thromboses and/or pregnancy loss associated 
with persistently positive antiphospholipid anti-
bodies (aPL; measured with lupus anticoagulant 
[LA] test, anticardiolipin antibody [aCL] enzyme-
linked immunosorbent assay [ELISA], and/or 
anti-β2-glycoprotein-I antibody [aβ2GPI] ELISA) 
[Miyakis et al. 2006] (Table 1).

In its most severe form, a minority of patients 
develop life-threatening multiple organ thrombo-
ses, usually associated with microthrombosis, rec-
ognized as catastrophic APS (CAPS) (Table 2) 
[Asherson et al. 2003; Vora et al. 2006]. The 
unique characteristics of CAPS are: (a) rapid 
onset thromboses resulting in multiple organ dys-
function syndrome; (b) common association with 
other thrombotic microangiopathies (TMAs); (c) 
evidence of systemic inflammatory response  
syndrome; (d) high risk of unusual organ 

involvement; and (e) relatively high mortality rate 
despite optimal therapy [Cervera and Asherson, 
2004].

The purpose of this review article is to summarize 
the diagnostic challenges and the recently updated 
diagnostic algorithms for CAPS. A detailed 
description of the clinical manifestations [Cervera, 
2010b, 2012; Cervera et al. 2009] and treatment 
[Asherson et al. 2003; Cervera, 2010a; Erkan, 
2006] of CAPS can be found elsewhere.

APS: how to diagnose a relatively common 
disease?
Given that multiple well-established reversible 
(acquired) and/or irreversible (genetic) throm-
botic risk factors exist, the Updated Sapporo APS 
Classification Criteria [Miyakis et al. 2006] (Table 
1) were formulated to facilitate APS clinical 
research. However, also for clinical practice pur-
poses, aPL-positive patients should be evaluated 
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based on these criteria in order to determine 
whether they have ‘clinically significant’ aPL pro-
files, which is critical in preventing the overdiag-
nosis of the syndrome.

There are several important practice points that 
will help physicians determine whether a patient 
has a ‘clinically significant’ aPL profile: (a) tran-
sient aPL positivity is common during infections 
and thus documentation of the persistent (at least 
12 weeks apart) autoimmune aPL is crucial for  
diagnostic purposes [Miyakis et al. 2006]; (b) a 
positive LA test is a better predictor of aPL-
related thrombotic events compared with other 

aPL tests [Galli et al. 2003]; (c) whenever possi-
ble, LA test should be tested off anticoagulation 
as both false-negative and false-positive results 
can occur in anticoagulated patients; (d) the spec-
ificity of aCL and aβ2GPI ELISA tests for aPL-
related clinical events increases with higher titers; 
(e) the risk of thrombosis in aPL-positive patients 
rises with increasing number of thrombosis risk 
factors [Hudson et al. 2003; Hansen et al. 2001; 
Rosendaal et al. 1997]; (f) approximately half of 
the APS patients with thrombosis have at least 
one non-aPL thrombosis risk factor at the time of 
their vascular event [Erkan et al. 2002a; Kaul et 
al. 2007; Giron-Gonzalez et al. 2004]; (g) IgG 

Table 1.  Updated antiphospholipid syndrome classification criteria [Miyakis et al. 2006].

Clinical criteria
1.  Vascular thrombosis:

≥ 1 clinical episodes of arterial, venous, or small vessel thrombosis, in any tissue or organ
2.  Pregnancy morbidity:

(a)  ≥ 1 unexplained deaths of a morphologically normal fetus at or beyond the 10th week of gestation, or
(b) � ≥ 1 premature births of a morphologically normal neonate before the 34th week of gestation 

because of: eclampsia, severe preeclampsia, or recognized features of placental insufficiency, or
(c) � ≥ 3 unexplained consecutive spontaneous abortions before the 10th week of gestation, with 

maternal anatomic or hormonal abnormalities and paternal and maternal chromosomal causes 
excluded.

Laboratory criteria
1.  Lupus anticoagulant present in plasma, on ≥ 2 occasions at least 12 weeks apart
2. � Anticardiolipin antibody of IgG and/or IgM isotype, in medium or high titer (>40 GPL or MPL, or > the 

99th percentile), on ≥ 2 occasions, at least 12 weeks apart.
3. � Anti-β2-glycoprotein-I antibody of IgG and/or IgM isotype, in medium or high titer (> the 99th 

percentile), on ≥ 2 occasions, at least 12 weeks apart.

Definite APS is present if at least one of the clinical criteria and one of the laboratory criteria are met.

Table 2.  Preliminary classification criteria for catastrophic antiphospholipid syndrome [Asherson et al. 2003].

1.  Evidence of involvement of three or more organs, systems and/or tissues
2.  Development of manifestations simultaneously or in less than a week
3.  Confirmation by histopathology of small-vessel occlusion*
4.  Laboratory confirmation of the presence of antiphospholipid antibodies† 

Definite catastrophic  antiphospholipid syndrome
•  All four criteria present

Probable catastrophic antiphospholipid syndrome
•  All four criteria, except only two organs, systems, and/or tissues involved
•  All four criteria, except for the absence of laboratory confirmation of antiphospholipid antibodies
•  Criteria 1, 2, and 4
• � Criteria 1, 3, and 4, with the development of a third event more than 1 week but within 1 month of 

presentation, despite anticoagulation

*Vasculitis may coexist, but significant thrombosis must be present as well.
†“Positive aPL” twice 12 weeks apart (of note, the original Sapporo APS classification criteria required two positive 
aPL tests 6 weeks apart [Wilson et al. 1999], which has been changed to 12 weeks as part of the updated Sapporo APS 
classification criteria [Miyakis et al. 2006].
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isotype is generally more commonly associated 
with clinical events compared with IgM isotype; 
(h) even if IgA aCL and IgA aβ2GPI are not part 
of the updated Sapporo APS Classification 
Criteria, there have been recent reports of iso-
lated IgA aCL or aβ2GPI positivity in patients 
with aPL-related clinical events and no other 
thrombosis risk factors [Kumar et al. 2009; 
Samarkos et al. 2006]; and (i) triple aPL positivity 
(LA, aCL, and aβ2GPI) can be clinically more 
significant than double or single aPL positivity 
[Pengo et al. 2011] although this remains contro-
versial [Erkan and Lockshin, 2012].

In addition, physicians should keep in mind that 
clinical manifestations related to aPL represent a 
spectrum: (a) aPL positivity without clinical 
events; (b) aPL positivity solely with non-criteria 
manifestations (e.g. thrombocytopenia, hemolytic 
anemia, cardiac valve disease, aPL nephropathy); 
(c) APS based on arterial/venous thrombosis and/
or pregnancy morbidity; and (d) CAPS.

In summary, demonstration of a ‘clinically signifi-
cant’ aPL profile (persistent LA test and/or mod-
erate- to high-titer aPL ELISA) is critical while 
evaluating aPL-positive patients, including those 
with multiple organ thromboses.

CAPS spectrum

Definite or probable CAPS
During the 10th International Congress on aPL 
in 2002, preliminary classification criteria for 
CAPS were proposed (Table 2) [Asherson et al. 
2003] and validated in 2005 [Cervera et al. 2005]. 
Definite CAPS is defined as thromboses in three 
or more organs developing in less than a week, 
microthrombosis in at least one organ and persis-
tent aPL positivity. However, if a patient has only 
three out of these four requirements, then the 
patient is classified as probable CAPS. The pur-
pose of the probable CAPS definition is to keep 
clinicians on high alert for the rapidly progressive 
nature of CAPS leading to early diagnosis and 
aggressive treatment.

‘CAPS-like’ disease
In clinical practice, aPL-positive patients exist that 
do not fulfill the definite or probable CAPS crite-
ria; however, they still create a significant manage-
ment challenge for physicians. The authors like to 
define these patients as ‘CAPS-like’, as these 

patients require close monitoring for the develop-
ment of CAPS and many times they require 
aggressive management similar to CAPS. aPL-
positive patients with medium- to large-vessel 
thromboses in two organs with or without concur-
rent bleeding, isolated microthrombosis with 
bleeding (pulmonary or adrenal hemorrhage), 
severe thrombocytopenia with or without bleed-
ing, and severe HELLP syndrome with single 
organ thrombosis can be included in this group 
[Erkan et al. 2002a]. Although controversial, the 
authors would consider patients with a deep vein 
thrombosis leading to a pulmonary embolus (or 
similarly a left ventricle thrombus leading to a 
stroke) to be a single event; depending on the 
development of other aPL-related manifestations, 
these patients may or may not be included in this 
CAPS-like category as well.

Microangiopathic APS
Whereas microangiopathy is defined as the dis-
ease of small blood vessels, TMA describes micro-
angiopathy with ischemia due to fibrin formation 
and/or platelet aggregation resulting in occlusion 
of arterioles and capillaries. If TMA patients 
develop nonimmune hemolytic anemia with 
schistocytes, then the term thrombotic microan-
giopathic hemolytic anemia (TMHA) is used.

Based on the International Web-based CAPS 
Registry (see http://infmed.fcrb.es/en/web/caps) anal-
ysis, patients with thrombocytopenia, when com-
pared with those without thrombocytopenia, are 
more likely to develop hemolysis, schistocytes, dis-
seminated intravascular coagulation (DIC), and high 
fibrin degradation products [Bayraktar et al. 2007]. 
Thus, a group of CAPS patients exist with predomi-
nant hematologic manifestations, sometimes overlap-
ping with other TMAs such as malignant hypertension 
[Shah et al. 2007], thrombotic thrombocytopenic 
purpura (TTP), hemolytic-uremic syndrome (HUS), 
HELLP syndrome, and heparin-induced thrombo-
cytopenia (HIT). Thus, the term ‘microangiopathic 
APS’ has been proposed to encompass aPL-positive 
patients with predominant TMA features [Asherson, 
2006; Asherson et al. 2007; Asherson and Cervera, 
2008]. Unfortunately, the true prevalence of aPL in 
these TMAs is unknown and, without comparison 
studies between CAPS and other TMAs, it is difficult 
to know whether aPL are bystanders or pathogenic in 
these patients.

Regardless of the possible casual association 
between aPL and TMAs, aPL is a poor prognostic 
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factor for TMA patients. For instance, if an aPL 
patient develops HELLP syndrome, there is an ear-
lier onset (<24 weeks), more severe clinical course 
with hepatic infarcts, and lack of improvement after 
delivery [George et al. 2007]. Our personal experi-
ence supports the poor prognostic role of aPL in 
TMA patients; however, further systematic data 
from aPL-positive TMA patients are needed.

Thrombotic storm
Thrombotic storm is defined on the basis of a 
clinical phenotype, not by laboratory tests or aPL 
positivity (Table 3). In the absence of a major trig-
ger, patients present with severe thrombotic 
events affecting multiple vascular structures 
[Kitchens et al. 2011]. Approximately half of the 
thrombotic storm patients are reported to have 
aPL, but a detailed analysis of these patients’ aPL 
profiles, i.e. whether they have clinically signifi-
cant aPL profiles, is missing [Ortel et al. 2012; 
Manco-Johnson et al. 2012]. Compared with 
CAPS, macrovascular thrombosis appears to be 
more characteristic of thrombotic storm, although 
microvascular occlusions may be underestimated, 
given the extent of large vessel involvement in this 
prothrombotic phenotype [Ortel et al. 2012].

Based on the thrombotic storm concept, several 
comparable disorders (including CAPS) with an 
extreme prothrombotic presentation may possess 
a similar underlying pathophysiologic process 
representing an extreme response to an initial 
prothrombotic stimulus. Thus, the genetics of 
thrombotic storm are currently being investigated 
with the hypothesis that prothrombotic genetic 
risk factor(s) trigger an accelerated form of 
thrombosis following an initial event (see http://
www.thromboticstorm.com).

CAPS: diagnostic challenges

False-positive aPL results
A positive aPL test can be associated with infec-
tions (usually low-titer aPL ELISA) [Kim et al. 
2009; Avcin and Toplak, 2007; Wenzel et al. 2002] 
and/or anticoagulation (positive LA test) [Wenzel 
et al. 2002; Pengo et al. 2007] thus, at times, aPL 
can occur as bystanders, not necessarily as con-
tributors to thrombosis.

False-negative aPL results
In APS or CAPS patients, rarely aPL become 
transiently negative at the time of thrombosis 
[Miret et al. 1997], possibly because of its con-
sumption [Drenkard et al. 1989].

Overlapping features of thrombotic 
microangiopathies
As discussed above, a continuum of thrombotic 
microangiopathic conditions exists, e.g. TTP, 
HUS, HELLP syndrome, and CAPS; at times it 
may be difficult to differentiate between these 
conditions due to significant overlapping fea-
tures. Thus, in some aPL-positive patients with 
multiple organ thromboses, aPL positivity might 
not correlate with pathogenesis [Asherson et al. 
2007].

Sepsis and CAPS share similarities
Sepsis is the systemic response to infection 
marked by systemic inflammatory response syn-
drome (SIRS), which is marked by the two or 
more of the following: (a) temperature >38ºC or 
< 36ºC; (b) heart rate >90 beats/min; (c) respira-
tory rate >20 breaths/min or PaCO2 <32 mmHg; 

Table 3.  Clinical characteristics of thrombotic storm (adapted from Kitchens et al. [2011])*.

•  Younger age (< than 50 years old) and ≥ 2 of the following:
 � Acute, ≥ 2 arterial and/or venous thromboemboli, with or without thrombotic microangiopathy in 1–2 

weeks, which may recur over years
  Unusual locations of thrombosis
  Progressive/recent unexplained recurrence
  Refractory to acute therapy or atypical response to therapy
  Exacerbation in setting of inadequate or interrupted therapy (e.g. subtherapeutic anticoagulation)
  Frequently preceded by an initiating event, or ‘trigger’

*Characteristics of thrombotic storm usually not encountered: cancer (excluding minor skin cancers); myocardial infarc-
tion in the setting of advanced coronary artery disease; cocaine use associated with symptom onset; expected thrombotic 
complications associated with intravascular devices; known paroxysmal nocturnal hemoglobinuria or myeloproliferative 
disorder; multitrauma/severe trauma (e.g. multiple limb injury); premorbid clinical status before development of throm-
botic complications.
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and (d) white blood cell count >12,000 cells/mm3, 
<4000 cells/mm3, or with >10% immature (band) 
forms. When sepsis is associated with DIC, poten-
tial complications include bleeding, thrombocy-
topenia, and microthrombosis; all are also 
common in CAPS patients. Thus, both the patho-
physiology and clinical manifestations of CAPS 
resemble sepsis with the ultimate development of 
multiple organ dysfunction syndrome [Levy et al. 
2003].

HIT and CAPS share similarities
HIT usually occurs within 4–10 days of heparin 
treatment. The severe form (type II) is an 
immune-mediated disorder due to the heparin/
platelet factor 4 (PF4) complex antibodies 
[Alpert et al. 2008]. Given that both arterial and 
venous thromboses can occur in HIT patients, 
heparin receiving aPL-positive patients with 
thrombocytopenia and multiple organ thrombo-
ses can be a diagnostic challenge for clinicians.  

≥ 3 organ new thrombosis 
in less than a week

Yes No, but 2 organ 
new thrombosis

Yes No Yes No

Definite
CAPS

Probable
CAPS

History of APS or APL positivity* based on the
updated Sapporo criteria

Yes No Go to Algorithm B

No
CAPS

Micro-thrombosis
with Biopsy

Micro-thrombosis
with Biopsy

Algorithm A.  Catastrophic antiphospholipid syndrome (CAPS) diagnosis in patients with history of 
antiphospholipid syndrome (APS) or persistent antiphospholipid antibody (aPL) positivity [Erkan et al. 2010]. 
Reprinted from [Erkan et al. 2010] with permissions from Elsevier.
*Our recommendation for the definition of ‘positive aPL’ is: lupus anticoagulant (LA) test positive based on the guidelines of 
International Society of Thrombosis and Haemostasis [Pengo et al. 2009]; anticardiolipin antibody (aCL) IgG/M ≥40 U, and/
or anti-β2-glycoprotein-I antibody (aβ2GPI) IgG/M ≥40 U. Caution and further assessment(s) are required if: (a) LA test is 
performed in anticoagulated patients; (b) aCL or aβ2GPI IgG/M titers are in the range of 20–39 U; and/or (c) aCL or aβ2GPI 
IgA is the only positive aPL enzyme-linked immunosorbent assay (ELISA) test.
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In addition, anti-heparin/PF4 antibody ELISA 
can be positive in up to 10% of heparin-naïve 
aPL-positive patients [Alpert et al. 2008] due to 
autoantibodies against PF4. These antibodies are 
distinct from the antibodies seen in HIT patients 
(against heparin/PF4 complex, rather than PF4 
alone), which can lead to an incorrect diagnosis 
of HIT [Pauzner et al. 2009]. In these patients, 
functional platelet aggregation assays such as 
heparin-induced platelet activation and aggrega-
tion assays can be helpful for the correct 
diagnosis.

CAPS: diagnostic algorithms and 
considerations
For the reasons discussed above, the diagnosis of 
catastrophic APS can be challenging, and some-
times the differential diagnosis cannot be 

narrowed to a single disease during the acute 
period. Thus, continuous assessment of patients is 
warranted. The updated algorithms were created 
to provide a ‘step-by-step’ approach for clinicians 
to assess patients with multi-organ thromboses 
[Erkan et al. 2010] (Algorithm A–C).

Does the patient have history of APS or 
persistent aPL positivity?
Almost half of the patients develop CAPS without 
history of aPL positivity [Cervera, 2010a]. Thus, 
previous APS diagnosis based on the updated 
Sapporo APS Classification Criteria [Miyakis  
et al. 2006] or persistent clinically significant aPL 
positivity (LA test positivity and/or moderate- to 
high-titer aPL ELISA) without history of aPL-
related clinical events is of great importance for 
diagnosis [Erkan et al. 2010].

Yes

No, but 2 organ
new thrombosis

Yes

Yes No

Positive aPL #2**

Yes No Yes No

Definite
CAPS

Probable
CAPS

Probable
CAPS

No
CAPS

Reassessment
of aPL

Reassessment
of aPL

≥ 3 organ new thrombosis 
in less than a week

Positive aPL #1*

Micro-thrombosis
with Biopsy

Go to Algorithm C

No

Yes No

Yes No

Probable
CAPS

Reassessment
of aPL

Yes

No
CAPS

No

Positive aPL #2**Positive aPL #2**

Other Explanation?

Micro-thrombosis
with Biopsy

Algorithm B.  Catastrophic antiphospholipid syndrome (CAPS) diagnosis in patients without history of 
antiphospholipid syndrome (APS) or persistent antiphospholipid antibody (aPL) positivity [Erkan et al. 2010]. 
Reprinted from [Erkan et al. 2010] with permissions from Elsevier.
*Our recommendation for the definition of ‘positive aPL’ is: lupus anticoagulant (LA) test positive based on the guidelines of 
International Society of Thrombosis and Haemostasis [Pengo et al. 2009]; anticardiolipin antibody (aCL) IgG/M ≥40 U, and/
or anti-β2-glycoprotein-I antibody (aβ2GPI) IgG/M ≥40 U. Caution and further assessment(s) are required if: (a) LA test is 
performed in anticoagulated patients; (b) aCL or aβ2GPI IgG/M titers are in the range of 20–39 U; and/or (c) aCL or aβ2GPI 
IgA is the only positive aPL enzyme-linked immunosorbent assay (ELISA) test.
**‘Positive aPL’ twice 12 weeks apart (of note, the original Sapporo APS classification criteria required two positive aPL tests 
6 weeks apart [Wilson et al. 1999], which has been changed to 12 weeks as part of the updated Sapporo APS classification 
criteria [Miyakis et al. 2006].
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Does the patient have three or more new organ 
thromboses developing in less than a week?
Three or more organ thromboses developing in 
less than a week is the cornerstone of CAPS. 
However, only two organ thromboses developing 
in less than a week (with or without the develop-
ment of a third thrombotic event in more than a 
week but less than a month, despite anticoagula-
tion) can lead to the diagnosis of ‘probable’ 
CAPS. Hematological manifestations should not 
be counted separately as organ system involve-
ment [Erkan et al. 2010].

Does the patient have microthrombosis?
Although pathological confirmation of micro-
thrombosis is one of the requirements for ‘defi-
nite’ CAPS, biopsy may not be possible during an 
acute CAPS episode due to severe thrombocyto-
penia and/or unstable clinical course. Thus, the 
diagnosis should be continuously reassessed when 

a biopsy or autopsy provides new information 
[Erkan et al. 2010]. However, the risks versus ben-
efits of performing any procedure, including 
biopsies, need to be carefully weighed in aPL-
positive patients.

Does the patient have ‘other explanations’ 
for multiple organ thromboses and/or 
microthrombosis?
The most challenging aspect of the diagnosis is 
when a patient with multiple organ thromboses is 
found to have a positive aPL for the first time, and 
the patient also has other non-aPL thrombosis 
risk factors (e.g. postoperative period, features of 
other thrombotic microangiopathies, infection 
with or without sepsis, DIC, and HIT). In a 
patient such as the one described above, a com-
mon challenging scenario is the first detection of 
a positive LA test while on anticoagulation and/or 
the presence of a low-titer aPL ELISA test. Given 

Positive aPL #2** Positive aPL #2**

Micro-thrombosis
with Biopsy

No, but 2 organ
new thrombosis

≥ 3 organ new thrombosis 
in less than a week

Positive aPL #1*

Yes

Yes No

Positive aPL #2**

Yes No Yes No

Probable
CAPS

No
CAPS

No
CAPS

No
CAPS

Reassessment
of aPL

Reassessment
of aPL

No

Yes No

Yes No

No
CAPS

Reassessment
of aPL

Other explanations?

Yes

No
CAPS

No

Micro-thrombosis
with Biopsy

Algorithm C.  Catastrophic antiphospholipid syndrome (CAPS) diagnosis in patients without history of 
antiphospholipid syndrome (APS) or persistent antiphospholipid antibody (aPL) positivity [Erkan et al. 2010]. 
Reprinted from [Erkan et al. 2010] with permissions from Elsevier.
*Our recommendation for the definition of ‘positive aPL’ is: lupus anticoagulant (LA) test positive based on the guidelines of 
International Society of Thrombosis and Haemostasis [Pengo et al. 2009]; anticardiolipin antibody (aCL) IgG/M ≥40 U, and/
or anti-β2-glycoprotein-I antibody (aβ2GPI) IgG/M ≥40 U. Caution and further assessment(s) are required if: (a) LA test is 
performed in anticoagulated patients; (b) aCL or aβ2GPI IgG/M titers are in the range of 20–39 U; and/or (c) aCL or aβ2GPI 
IgA is the only positive aPL enzyme-linked immunosorbent assay (ELISA) test.
**‘Positive aPL’ twice 12 weeks apart (of note, the original Sapporo APS classification criteria required two positive aPL tests 
6 weeks apart [Wilson et al. 1999], which has been changed to 12 weeks as part of the updated Sapporo APS classification 
criteria [Miyakis et al. 2006].



Therapeutic Advances in Musculoskeletal Disease 5 (6)

312	 http://tab.sagepub.com

that a continuum of conditions may exist with 
overlapping clinical and laboratory features, cata-
strophic APS diagnosis requires a careful and 
continuous assessment in patients who may have 
other explanations for multiple organ thromboses 
[Erkan et al. 2010].

CAPS: team approach to diagnosis
CAPS is a challenging systemic disease. In addi-
tion to multiple organ thromboses, noncriteria 
manifestations of aPL can commonly occur. 
Bleeding and infections frequently complicate the 
disease course, which directly affect the prognosis. 
Thus, both diagnosis and management require a 
team approach including but not limited to rheu-
matology, hematology, intensive care, infectious 
disease, nephrology and a plasma exchange team, 
and obstetrics when relevant. The multidiscipli-
nary team should meet at least once a day as the 
clinical course can change quickly in these patients.

Conclusion
APS is a systemic autoimmune disease with both 
thrombotic and nonthrombotic manifestations in 
which non-aPL thrombosis risk factors as well as 
the importance of the ‘clinically significant’ aPL 
profile should be kept in mind for diagnosis. 
CAPS is the most severe form of APS with multi-
ple organ thromboses, usually accompanied by 
microthrombosis and hematologic manifesta-
tions. The clinical manifestations of CAPS may 
evolve gradually, commonly overlapping with 
other thrombotic microangiopathies, requiring a 
high index of clinical suspicion. Although the dis-
cussion about the treatment of CAPS is beyond 
the scope of this review article, it is critical to ini-
tiate the treatment urgently if the diagnosis of 
CAPS is clinically suspected, even without the 
confirmatory aPL tests. We hope that our review 
paper will help physicians better assess aPL- 
positive patients with multiple organ thromboses, 
with the ultimate goal of preventing both ‘under-
diagnosis’ and ‘overdiagnosis’ of this complex and 
highly fatal disease.
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