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1 | INTRODUCTION

Catastrophic antiphospholipid syndrome (CAPS) is a rare
and aggressive variant of antiphospholipid syndrome
(APLS) that occurs in 0.9% of APLS patients.1 It is charac-
terized by both macrovascular thrombosis and multiorgan
involvement of microthrombi within a short duration of
time with a high mortality rate of 37%-44%.>> Up until
September 2019, the CAPS registry had 547 patients with
571 episodes of CAPS.*

Key Clinical Message

Our case depicts a challenging diagnosis of catastrophic antiphospholipid syn-
drome in a young patient with a heterogenous presentation with extensive clini-
cal course, a wide range of investigations, including multimodality imaging, and

multidisciplinary expertise, to initiate prompt treatment addressing multiorgan

cardiovascular disorders, hematology, nephrology, rheumatology

2 | CASE HISTORY/
EXAMINATION

Here we have a male in his 20s with history of hyperten-
sion, morbid obesity, and obstructive sleep apnea, who
presented to the emergency department with 3months of
progressively worsening facial and neck swelling, head-
aches, and dizziness. On physical examination, the patient
had tachycardia with a heart rate of 102 bpm, other vital
signs normal, and diffuse facial swelling.
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3 | METHODS (DIFFERENTIAL
DIAGNOSIS, INVESTIGATIONS,
AND TREATMENT)

CT scan revealed thrombus in the superior vena cava
(SVC) extending to the left brachiocephalic vein with ex-
tensive collaterals (Figure 1A-D), while laboratory work
showed triple-positive APLS along with additional investi-
gations mentioned in Table 1. He was initiated on low mo-
lecular weight heparin, and then bridged and transitioned
to warfarin.

Two months later the patient presented to an outside
hospital with chest discomfort, dull bilateral flank pain,
and diarrhea without preceding viral illness. The physical
examination was unremarkable with normal vital signs.
His electrocardiogram showed mild ST elevation in the
inferior and lateral leads. Initial laboratory tests showed
serially elevated high sensitivity troponin levels. Given
presentation of acute myocardial infarction/injury, left
heart catheterization was performed, and no coronary
artery disease was seen (Figure 2). Additional investiga-
tions including autoimmune workup were performed,
summarized in Table 1. CT abdomen and pelvis with
contrast showed subtle infrarenal abdominal aortic wall
thickening and adjacent stranding which was suspicious
for aortitis/vasculitis (Figure 1F,G). Echocardiogram
(ECG) showed normal biventricular systolic function,
with no pericardial effusion. The patient was started on
colchicine 0.6 mg twice daily for concern of myoperi-
carditis. A renal biopsy was recommended due to the

presence of proteinuria and concern for vasculitis, which
he preferred to discuss further as an outpatient.

Three days later, he re-presented to the emergency de-
partment with recurrence of chest pain radiating to the
back which did not improve with colchicine. He was he-
modynamically stable. He was transferred to our hospital.
Laboratory results were notable for elevated N-terminal
pro b-type natriuretic peptide (NT-proBNP) and creatinine,
along with decreased platelet level. Urine studies showed
mild 1+ hematuria, persistent 3+ proteinuria and a urine
protein to creatinine ratio of 0.95. The electrocardiogram
was unremarkable. His SARS-CoV-2 test was negative on
this and prior admissions. CT chest, abdomen, and pelvis
was again suggestive of aortitis and persistent SVC syn-
drome. Echocardiography did not show any ventricular
dysfunction or pericardial effusion. Renal ultrasound was
also unremarkable. A cardiac magnetic resonance imaging
(MRI) was then performed which showed mid-myocardial
and subendocardial late gadolinium enhancement (LGE)
of the basal inferior, mid lateral, mid inferior, apical infe-
rior, apical medial, and apical lateral wall, with otherwise
low-normal left ventricular systolic function (ejection frac-
tion 51%), overall suspicious for multivessel coronary em-
bolic infarcts or myocarditis (Figure 3).

The patient was on heparin infusion for anticoagula-
tion in hospital, however over the next several days, the
patient's renal function and thrombocytopenia worsened,
although anti-PF4 levels were negative, suggesting that
heparin induced thrombocytopenia was unlikely, and
workup for disseminated intravascular coagulation was

FIGURE 1 Computed tomography angiography (CTA; axials and reformatted coronal) images showing hypodense filling defect (yellow

arrows, A, B) in superior vena cava and left brachiocephalic vein suggesting thrombus; chest wall collaterals are noted (A-C) and azygous

vein is prominent (orange arrow, D). Wedge-shaped hypodensity is noted in spleen suggesting infarct (red arrow, E). Subtle wall thickening
and adjacent stranding is seen around infrarenal abdominal aorta and right common iliac artery suggesting aortitis (green arrows, F, G).
Resolution of previously seen mural thickening and fat stranding is appreciated on follow-up CTA (H).



30f8

Clinical Case Reports oenmess LEY

SORATHIA ET AL.

(senunuo))

[eULION
TeurIoN
TeuLIoN
[eWLION
[euLION
TeurIoN
YstH
YSIH
TeuLION
YSIH
YSIH
YStH

YSIH
USiH

uoneziedsoy piry)
oy ur eruadojfooquioIyy SuruasIopm

o[ AJrenrug

USiH

uonezifeydsoy piryy ur ysig

YStH

USiH

u1a)ed papoads auy I1edonN
S1031qTYUT IO

saryyedorneod 197)0 JO UOISN[IXS pue
souspuadsp prdrjoydsoyd pue ‘Apnis
Surxrw s9) Suruearos aanisod v
YStH

uSiH

YSIH

YStH

sjudwIwIod/s[reaq

Tp/3W 9p—¢€1
TP/SW991-98
Tp/3W0ET-0F

TNA0PIT>

Tp/SWESTS
Tp/SW 00¥-0L

oT:T>

$9'1-92°0

/3w 9z-L'S
T/Swyel-¢¢
INoy JsIy Ww ST-0

Tp/Sw 60>

Tu/3dsz1>
1/3uzi>

/4 004-0ST
TP/30°LT-0°€T
T0/3 00 TT-0L°€
TP/SWZTT-€L°0
Jur/Sw st 0>
Tp/3W 070
aAne3aN

aAne3aN
nos 0>
NINS 02>
TdD 0°ST>
TdIN S°CT>

9Suex
/SoN[eA [EULION

/w11
p/Sw 6T

Tw/3d 981
T/3ut801

TN/ 9S JO 1S9M0[ 0 TN/ 80T
TP/3¢€T

Tp/3wog T

uoneziejdsoy paryL,

Tp/Sw e
Tp/3w 99t
Tp/SWEET

/N €09

Tp/SwgL
Tp/SwLeE

0V9:T=Z
20T
6'ST

T/3wes

HSOS umhﬂ w901

Tp/Sws’s

Tw/3d 411

1/8ueLyT  T1/Suocy

/¥ 10T
TP/8S°TT
/4591
p/3w 980
Sw/Swizz T

RINGLLRING

uoneziejrdsoy puodas

Tp/3w 1
TP/SwHEl

INnoy ISIj W g1

TO/PET
TP/3STT

Tp/3wze0

Su/Swi /1T

Tp/3wi L6

(09T:T 1911) 2ANISOJ

QATISOJ
noS LE
NS L9
TdD 919
TdIN T°S9

uonejudsaid renruy

7 Juswardwo)
¢ Juowedwo)
N urngojSounurwy
A urnqordounurwy
{ urnqoSounurwy

V urnqorSounurwiy

1 2d£) g aryoesxod 10] Apoquuy

epquiel/eddey] wniag

991 BpqUUE] WINIOS

9a13 eddey wniag

9l UON)BIUSWIPIS USISIANSIA

urojoid aAnoBaI-D

(ANFdLN) spndad

onaInineu 9dAy-q o1d [euTWIIN}-N

uruodon A1anisuas YSiyg

s1o191eld

urqo[goway

JUNOd [99 POOIq AINYM
QUIUT)BAIO WINIAS

O} SUTUT}BIID/UII0I]
WOPUERI SULIN ‘UI)0I]

(VNV) seIpoquiue Ies[onu-1uy

juendeoonue sndng
03] ur9)o1dook3 z-ereg
ST ura)01dooA]3 z-erag
D3] urdijorped-nuy
INST urdrjorpres-puy

uonesnsaaul L10jeIoqe]

‘syinsa1 uonednsaaur jusaned A9y jJo Arewring T A 1dV.L



SORATHIA ET AL.

40f8 ..
_I_Wl LEy_C|Inlca| Case Reports N

uonezireydsoy pary) oyy ur SuIsny

YSIH
YstH
TeurIoN
YSIH
aAnISOd
YSIH
TeurIoN
[eWLION
[BULION

[eULION

[eULION
[eWION

[eULION

SIUIUIW0I /S[IeIdA

%10°0>

%10°0>

%10°0>
T0/IN00T0-810°0
AAneSoN
T/NSTT-SET
Tp/SwgET-T¢
aAne3aN
Tw/N10€>

aAne3aN

aAnRSaN
9AT)OBII-UON
T/NTW 00T ¥-0LT 0
9Suex

/SoN[eA [EULION

%Y 0

%€S’T
BLL'T
100>

oATYISOg

T/0TSE
Tp/Sw e

uopezireydsoy paryy,

%80°0
10°0>
OLT0
9ATIISOd
T/0vvY
Tp/3wITT
aAneSaN
Tw/NI1eI>
aAne3aN
aAneSaN
JAT)OBII-UON
T/01W 009°C
uonjezijelrdsoy puoddss  uoneIudsaxd renrug

(111 2d43)
$s0[ 3y [enaed-ouop DI HNd

(11 2d43)
sso[ 8y [enred-auo[d DI HNJ

wms auo DIY HNJ
Juopd 9kdonuers HNJ
$91400TNO1}AI INOSqY
30911IP SqQUI00D)
aseuagoIpAysp 9jejoe]
urqor3oydeHq

SaIpoqnue YHrus-nuy
Apoqnue yNQ-SQ-NUV
Apogqnue 2100 g sunedoy

(VONV)
sarpoqnue orurse[do)fo Tesponunuy

urdear ewseld pidex siyd4s
HSL

uoneSnsaaur L1ojeroqey

(ponupuo)) T HTAV.L



SORATHIA ET AL.

FIGURE 2 Coronary angiography
images revealing normal coronaries.
(A) Right coronary artery view, (B) Left
coronary artery view.
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FIGURE 3 Delayed gadolinium enhancement magnetic resonance imaging in short axis (basal-mid-apical LV segments; (A-C) and

2-chamber (D), 3-chamber (E) and 4-chamber (F) revealing mid-myocardial and subendocardial late gadolinium enhancement of the basal

inferior, mid lateral, mid inferior, apical inferior, apical medial, and apical lateral wall, representing multiple coronary territories, suspicious

for multivessel coronary embolic infarcts or myocarditis.

also unremarkable. Despite a positive direct coombs test
and elevated lactate dehydrogenase, hemolysis seemed
unlikely given normal haptoglobin and absence of schisto-
cytes. He was also noted to have modestly rising paroxys-
mal nocturnal hemoglobinuria (PNH) clone; however, as
granulocytes were not affected and the clones were a very
small percentage, it was deemed unlikely to be clinically
significant. For a planned kidney biopsy, anticoagulation
was held; however, 2h later, the patient complained of

severe, sudden onset abdominal pain. A CTA showed a
new wedge-shaped hypoattenuation in the anterior spleen
concerning for a developing infarct; so intravenous hep-
arin was restarted and continued for the rest of the ad-
mission (Figure 1E). The renal biopsy was subsequently
deferred due to risk of further embolic phenomena. Due
to the simultaneous involvement of more than three or-
gans (heart, SVC, kidneys, and spleen) within a short
timeframe, a diagnosis of presumptive CAPS was made.
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The patient received IV methylprednisolone 1g daily for
3days, followed by rituximab and oral prednisone, and un-
derwent four sessions of plasma exchange.

4 | CONCLUSION AND RESULTS
(OUTCOME AND FOLLOW UP)

Following treatment, the patient's renal function im-
proved (creatinine decreased from 4.21 to 2.21 mg/dL by
discharge) and thrombocytopenia resolved. Ultimately, he
was discharged on Day 20 of this hospitalization with an
oral prednisone taper (starting with 70mg daily), rituxi-
mab 375mg/m? weekly for a total of 4 doses, and intra-
venous heparin infusion bridging to warfarin. He had no
recurrent chest pain thereafter. One week later, a repeat
CT imaging showed decreased stranding and inflamma-
tion around the infrarenal aorta (Figure 1H). His last cre-
atinine value was 1.37mg/dL and platelets 321k/uL. At
subsequent outpatient follow-up, about 5months after his
initial presentation, he felt overall improved.

5 | DISCUSSION

We present the case of a young patient hospitalized with
CAPS, with a focus on the challenging clinical diagnos-
tic course and prompt treatment. CAPS involves rapidly
progressive and extensive thromboembolic phenomenon
as seen in our challenging case. Half of patients present-
ing with CAPS have no prior history of APLS.* CAPS is
diagnosed when the following criteria are met: involve-
ment of three or more organs develops simultaneously or
within 1week; presence of APLS antibodies is confirmed;
and histopathological evidence of small vessel occlusion
in at least one organ is found. Probable CAPS is defined as
having some but not all of the criteria met.” Two thirds of
patients can have an identifiable trigger which can include
infections, surgery, or malignancies. In our case, possible
coxsackie B viral infection may have been a potential pre-
cipitant. Most commonly affected organs include the kid-
neys (73%), lungs (60%), brain (56%), heart (50%), and skin
(47%).% Our patient was first found to have SVC thrombo-
sis, then 2months later was re-admitted with acute myo-
cardial injury, acute kidney injury, and splenic infarcts
occurring sequentially within 1 week.

The cardiac manifestation of our case warrants further
discussion. During the second hospitalization, he exhib-
ited acute myocardial injury (chest pain, abnormal ECG,
and elevated troponins) with normal coronary arteries.
This prompted suspicion for peri-myocarditis. However,
subsequent cardiac MRI revealed late LGE pattern

affecting multiple vascular territories as seen in other
cases.®® Both multivessel coronary embolic infarcts and
myocarditis are plausible.’ Indeed, we suspect both to be
present, and cardiac MRI plays an important role when
cardiac involvement is suspected. Other cardiac manifes-
tations in CAPS can involve valvular thrombosis, nonbac-
terial thrombotic endocarditis, intracardiac thrombus,
micro- and macrovascular myocardial infarct, and sys-
tolic dysfunction.'® After cerebral involvement, cardiac
effects of CAPS are noted to be the second most frequent
cause of death."" Clinical deterioration has been seen in
the form of worsening systolic dysfunction,”®'*!*!* car-
diogenic shock,”" cardiac arrest,'? and need for mechan-
ical support.'>!*

Several important manifestations in our case leading to
CAPS diagnosis were acute kidney injury, thrombocytope-
nia, and multifocal coronary artery involvement. The dif-
ferential diagnoses were broadened to other autoimmune
conditions such as systemic Lupus erythematosus and as-
sociated disorders, Takayasu's arteritis, or other vasculitis.
Target organ biopsy (renal in our case) showing ischemic
microvascular injury of the kidneys, myocardium, or skin,
as described previously, might have provided valuable
insight into the underlying diagnosis.*'*'*!> However,
the risks of withholding anticoagulation for biopsy after
development of a splenic infarct was deemed too great.
While large vessel vasculitis was considered, given the
finding of aortitis, involvement of the glomerulus made
this less likely. Of note, aortitis is a rare finding in CAPS,
with only two cases having previously been reported in the
literature.'® Nevertheless, few APLS patients would've un-
dergone extensive whole-body imaging like our case did
to identify aortitis, which itself is often a manifestation or
autoimmune and rheumatological condition so is likely
associated with CAPS in our case. After thorough multi-
disciplinary case review, consensus was that CAPS was the
most likely unifying diagnosis.

In a 2018 clinical practice guidelines specific to CAPS,
the only strong recommendation was the use of therapeu-
tic anticoagulation with unfractionated heparin, while
effectiveness of direct oral anticoagulants is unknown.'’
Patients diagnosed with CAPS have been successfully
treated with IV pulse steroids,”'*'® intravenous immu-
noglobulin (IVIG),7’8’12’15 anticoagulation, and plasma
exchange,'*™° with improvement in the function of the or-
gans involved. Patients have also received emerging ther-
apies including rituximab,”"*** cyclophosphamide,”® and
eculizumab.'®'® In a descriptive analysis of patients in the
CAPS registry, combined treatment with anticoagulation,
steroids, plasma exchange, and/or IVIG was associated
with achievement of higher recovery rates.> A combina-
tion of glucocorticoid, heparin, and either plasmapheresis
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or IVIG was recommended over the use of single-agent
therapies or other combinations. Although plasmaphere-
sis has been performed in most studied patients, there is
insufficient evidence to compare it with IVIG as first-line
treatment. IVIG is suggested in patients with immune
thrombocytopenia, and avoided in elderly and patients
with renal impairment, while plasmapheresis should be
considered in the presence of microangiopathic hemolytic
anemia. For rituximab, a prior study found that it may be
effective in managing non-criteria manifestations of APLS
whilst being a safe treatment option, and our multidisci-
plinary team based on this and prior limited experience
in treating associated conditions decide to proceed with
including rituximab in treating this patient.'

Our case illustrates the challenges in the diagnosis of
CAPS. Multimodality imaging and a wide range of lab-
oratory tests, together with integrative expertise from a
multidisciplinary team, were necessary to arrive at the di-
agnosis, and initiate appropriate therapies. Prompt treat-
ment with both anticoagulation and immunosuppressive
therapy is necessary to appropriately address multiorgan
injury in patients with CAPS.
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