
Received: 9 November 2022 - Revised: 9 February 2023 - Accepted: 28 February 2023

https://doi.org/10.1016/j.rpth.2023.100125
CA S E R E POR T
Catastrophic antiphospholipid syndrome in an immune

thrombocytopenia patient treated with avatrombopag
Saartje Van de Vondel MD1 | Christophe Vandenbriele MD, PhD2 |

Gerald Gheysens MD3 | Peter Verhamme MD, PhD2 | Ann Janssens MD, PhD1
1Department of Hematology, University

Hospitals Leuven, KU Leuven, Leuven,

Belgium

2Department of Cardiovascular Sciences,

University Hospitals Leuven, KU Leuven,

Leuven, Belgium

3Department of Radiology, University

Hospitals Leuven, KU Leuven, Leuven,

Belgium
© 2023 The Authors. Published by Elsevier Inc. on

NC-ND license (http://creativecommons.org/licens

Essentials

• Antiphospholipid antibodies (APLAs) are
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Abstract

Background: Avatrombopag is an orally administered second-generation thrombo-

poietin receptor agonist (TPO-RA) approved for the treatment of chronic immune

thrombocytopenia (ITP). However, increased thrombogenicity in patients with ITP after

initiation of TPO-RA treatment has been reported.

Key Clinical Question: We report a case of a patient with ITP who developed a

catastrophic antiphospholipid antibody syndrome (CAPS), following treatment with

avatrombopag.

Clinical Approach: A20-year-old known chronic patient with ITP presented at the emer-

gency department with a 2-week history of headache, nausea, and abdominal pain, 3 weeks

after initiating avatrombopag. In-hospital diagnostic work-up revealed multiple microvas-

cular thrombotic events, including myocardial, cerebrovascular, and pulmonary infarctions.

Laboratory test results showed a triple-positive antiphospholipid antibodies serology.

Conclusion: The diagnosis of probable avatrombopag-associated CAPS was made.
prevalent in immune thrombocytopenia (ITP).

fter initiation of thrombopoietin receptor agonists (TPO-RA).

potential utility before start of TPO-RA.

PLAs should be monitored closely for thromboembolic events.
1 | CASE PRESENTTAION

A 20-year-old man presented at the emergency department with a 2-

week history of fatigue, headache, nausea, vomiting, and abdominal

pain. At the age of 9, he had been diagnosed with primary immune

thrombocytopenia (ITP), in a setting of purpura and low platelet count.

Treatment with high-dose corticosteroids and intravenous immuno-

globins (IVIG) did not result in long-term responses and led to the

development of chronic ITP, not requiring therapy for the last 10
behalf of International Society on

es/by-nc-nd/4.0/).
years. Three weeks before admission, treatment with the thrombo-

poietin receptor agonist (TPO-RA) avatrombopag, 20 mg daily was

initiated at a platelet count of 29.000/μL in the presence of subtle

bruising. The patient was a nonsmoker and did not use drugs. He had

no arterial hypertension. His family history was negative for arterial or

venous thromboembolic events.

Upon admission, the patient was in respiratory distress, receiving

10 L of oxygen per minute via a face mask. Lung auscultation revealed

bilateral crackles. The abdomen was soft but tender on palpation.
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F I GUR E 1 Dual-energy contrast-enhanced thoracic computed

tomography shows multifocal peribronchovascular ground-glass

opacities (right>left) without interlobular septal thickening, possibly

corresponding to pulmonary microthrombi with alveolar

hemorrhage.
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Heart auscultation was normal without signs of congestion or bleeding

tendency. Neurologic examination remained normal. Blood analyses

showed normalization of the platelet count (213.000/μL) with normal

hemoglobin and white blood cell count. Prothrombin time and acti-

vated partial thromboplastin time (APTT) were markedly prolonged at

27.3 seconds (reference range, 9.4-12.5 seconds) and 88.1 seconds

(reference range, 25.1-36.6seconds), respectively. There was no

diffuse intravascular coagulopathy (high fibrinogen levels 9.05 g/L and

no schistocytes on peripheral blood smear). Troponin T levels (2137

ng/L) and C-reactive protein (276 mg/L) were elevated.

Thoracic computed tomography showed diffuse ground-glass

opacities (Figure 1). Lateral ST depressions were noted on electro-

cardiogram, in the absence of any cardiovascular risk factor. Trans-

thoracic echocardiography confirmed hypokinesia in the inferolateral

segments with a mildly reduced left ventricular ejection fraction

(47%). Coronary angiography showed no signs of coronary artery
F I GUR E 2 Cardiac magnetic resonance imaging. Short-axis plane of th

(STIR) sequence before intravenous gadolinium administration. B = cine se

gadolinium administration. Images show a multifocal acute myocardial infa

near transmural in the basal anterolateral wall (arrowheads in A and C). Sub

inferior papillary muscle (asterisks in B).
disease. Endomyocardial biopsy could not find any signs of myocar-

ditis. Cardiac magnetic resonance imaging showed transmural late

gadolinium enhancement in the inferior and anterolateral segments

with areas of no-reflow, compatible with acute transmural myocardial

infarction (Figure 2).

During hospitalization, the patient experienced binocular blurred

vision. Subsequent brain magnetic resonance imaging showed multiple

acute subcortical infarctions in the parietal, occipital, and frontal lobes,

indicated by diffusion-weighted images (Figure 3).

Further work-up for multiple organ microvascular thrombosis

revealeda strongly positive lupusanticoagulant (LA) andvery high titers

of anticardiolipin immunoglobulin G (IgG) 895 U/mL (reference range:

<20 U/mL) and β2-glycoprotein I IgG >6100 U/mL (reference range:

<20 U/mL). The diagnosis of probable catastrophic antiphospholipid

antibody syndrome (CAPS) was made on the basis of these laboratory

results and the thrombotic involvement of at least 3 end organs.

Retrospectively, the patient had high-risk antiphospholipid antibody

(APLA) positive serology at the age of 9 (positive LA and anticardiolipin

IgG 135 U/mL). Nevertheless, no thromboembolic events had occurred

so far.

Treatment with heparin, overlapped and followed by a vitamin K

antagonist, was immediately started with a target international

normalized ratio of 3-4, while the therapy with avatrombopag was

interrupted. IVIGs and high-dose IV corticosteroids were added and

administered over 3 days. The patient promptly improved and fully

recovered within days. His platelet count remained within the refer-

ence levels of 200.000/μL to 400.00/μL. In the past, our patient had

rapid responses to IVIGs and corticosteroids, only no durable

response.

Two months later, the platelet count dropped to 13.000/μL with

limited bruising after trauma, while fully anticoagulated. His APLA

serology remained positive (LA strongly positive, anticardiolipin IgG

2536 U/mL and β2-glycoprotein I IgG >6100 U/mL). Avatrombopag

was successfully reinitiated, maintaining platelets between 30.000/μL

and 50.000/μL without venous or arterial thrombosis recurrence.
e basal left ventricular segments. A = short tau inversion recovery

quence and C = inversion recovery sequence after intravenous

rction, transmural in the basal inferior wall (arrows in A and C) and

endocardial microvascular obstruction in the basal inferior wall and



F I GUR E 3 Brain magnetic resonance imaging. A = diffusion-weighted sequence (b-value = 1000 s/mm2). B = fluid-attenuated inversion

recovery (FLAIR) sequence. C = black blood T1weighted sequence after intravenous gadolinium administration. Images showmultiple cortical and

subcortical, FLAIR hyperintense, enhancing lesions with diffusion restriction in the occipital lobes, in keeping with multifocal acute infarctions.
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2 | DISCUSSION

Antiphospholipid syndrome (APS) is an acquired autoimmune disorder

characterized by vascular thromboses and/or pregnancy loss associ-

ated with persistently positive APLA [1]. APLA is a heterogeneous

group of antibodies against phospholipid-binding proteins, with anti-

cardiolipin antibodies, β2-glycoprotein I antibodies, and LA being the

diagnostic markers [2,3]. APLA activation leads to upregulation of

endothelial cell adhesion molecules, activation of complement and

platelets, stimulation of monocytes and neutrophils to secrete extra-

cellular traps, and release of interleukin-8 and tissue factor, all

resulting in vasculopathy of both arterial and venous thrombosis [3].

Determining the APLA profile has diagnostic and therapeutic impli-

cations and helps in risk stratification. A high-risk profile is defined as

a positive LA with or without a moderate to high titer of anti-

cardiolipin antibodies or β2-glycoprotein I antibodies [3].

According to the revised Sapporo criteria, definite APS is present

if at least one of the clinical criteria and one of the laboratory criteria

are met [4]. These criteria do not incorporate the full spectrum of non-

thrombotic clinical findings. APS is often associated with mild

thrombocytopenia with an incidence ranging from 20% to 40% [2,5].

The pathophysiology of thrombocytopenia can be explained by the

binding of antiphospholipid antibodies to circulating platelets, initi-

ating a consumption coagulopathy as well as immune-mediated

destruction of platelets [6]. Normally, thrombocytopenia causes an

increased bleeding risk. However, in APLA-positive patients, throm-

bocytopenia is a potential risk factor for thrombosis, due to contin-

uous stimulation, activation, and aggregation of platelets [7].

ITP is an acquired autoimmune disorder characterized by a low

platelet count resulting from impaired megakaryocyte production and

platelet destruction. Autoantibodies in ITP generally recognize

platelet membrane glycoproteins [2]. ITP is classified as primary when

idiopathic and secondary when occurring with an associated under-

lying disorder. Although mucocutaneous bleeding is the main symp-

tom of ITP, there is increasing epidemiologic evidence suggesting a
higher risk of venous thromboembolism [8]. The mechanism of

thrombosis is multifactorial. Furthermore, the disease-related factors

include increased levels of circulating immature hyperactive platelets

and prothrombotic microparticles as well as the activation of endo-

thelial surfaces by autoantibodies, leading to greater von Willebrand

factor exposure [8].

Our patient had severe thrombocytopenia since the age of 9,

diagnosed as primary ITP. There were no clinical signs of an under-

lying rheumatological autoimmune disorder and antinuclear anti-

bodies were negative. APLA was documented at diagnosis, but at that

time he did not fulfill the revised Sapporo criteria for APS. Hence,

according to the guidelines, this patient was diagnosed with primary

ITP [9]. However, his high-risk APLA profile might suggest the diag-

nosis of a secondary ITP caused by APLA, although no clinically overt

thromboembolic events had occurred in his past medical history. At

the time of his thrombotic event, the diagnosis of primary ITP was

subsequently reconsidered as secondary ITP.

APLAs are prevalent in ITP, but only very few data are available

on their clinical relevance. In the absence of population-based studies,

little is known about APLA prevalence and its transient expression in

healthy individuals [2]. Given the broad heterogeneity of APLA, not all

APLA are pathogenic. APLA in ITP seems to have qualitative differ-

ences from APLA in APS. In APS, antibodies against β2-glycoprotein I

predominate, in combination with a positive LA. In ITP, antibodies

mainly target phospholipids and are less associated with LA [10]. This

different APLA profile might explain the opposite clinical manifesta-

tion of APS and ITP. The presence of APLA does not seem to influence

the treatment outcome in ITP. In addition, APLA levels do not change

significantly with immunosuppressive therapy, suggesting that these

antibodies do not play a major role in the pathophysiology of

thrombocytopenia [11].

Furthermore, its thromboembolic risk remains controversial.

There is increasing data suggesting a higher risk of venous thrombo-

embolism and developing APS, especially in patients with persistent

LA positivit [5]. However, there is insufficient data to establish these
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results for other APLAs. The thromboembolic risk in patients with ITP

still remains multifactorial and the correction of cardiovascular risk

factors is primordial. Further prospective studies are required.

CAPS is the most severe and rare (<1%) form of APS requiring

prompt recognition and management due to its life-threatening na-

ture. Definite CAPS is defined as arterial and/or venous thrombo-

embolism in at least 3 organs, developing in less than a week,

histopathological confirmation of microthrombosis in at least 1 organ,

and persistent APLA positivity [12]. As our patient had no histo-

pathologic proof of microthrombosis (although we should keep sam-

pling error of the non-affected right ventricle into account), he was

diagnosed with probable CAPS.

Avatrombopag is a TPO-RA used as second-line therapy in pa-

tients with ITP who are unresponsive or had a relapse after initial

corticosteroid treatment. TPO-RA activates the TPO-R c-MPL, a

glycoprotein that induces megakaryocytic maturation and platelet

production leading to an increased platelet count [13]. Patients

treated with TPO-RA have response rates of 59%-88% [14]. Despite

its pathophysiological effects, several studies, including the pivotal

phase 2 and 3 clinical trials of TPO-RA, did not find a statistically

significant relation between thrombosis and TPO-RA use [8,13].

Thrombogenicity and even the triggering of CAPS in APLA-positive

patients by TPO-RA treatment with romiplostim and eltrombopag

have been reported [11,15]. Our case suggests that this can also occur

with avatrombopag, as no other risk factors for CAPS were identified.

Our patient was initiated on avatrombopag 20mg 3 weeks before

admission at a platelet count of 29.000/μL without bleeding signs or

other symptoms. Subsequently, his platelet count significantly

increased to 213.000/μL. This TPO-RA-induced raise in platelet count

might promote cross-reaction between APLA and platelet-specific

antigens, resulting in platelet activation and aggregation [10]. APLA

binds platelet membrane anionic phospholipids, usually hidden in the

inner membrane but exposed after platelet activation [16]. This can

explain why the patient only developed thrombosis after stimulation

and activation of platelets by TPO-RA. In our patient, avatrombopag

was successfully reinitiated at a lower dose 2 months after hospital-

ization, in combination with full anticoagulation therapy. Maintaining

his platelet count between 30.000/μL and 50.000/μL, causing less

antibody cross-reaction and subsequently less platelet activation.

According to the results of the CAPS registry, clinical recovery

was associated with anticoagulation, forming the cornerstone of CAPS

treatment. Although immunomodulatory agents can help control the

APS non-criteria manifestations, the currently available literature is

limited to case reports and small series [17].
3 | CONCLUSION

Here, we want to illustrate the potential risk of developing life-

threatening thrombosis in patients with APLA.

Primary ITP remains a diagnosis of exclusion. The management of

thrombocytopenia depends on the underlying disease, and no
treatment is needed for patients with platelets >30.000/μL in the

absence of bleeding symptoms.

Current ITP guidelines suggest that the presence of APLA has no

impact on clinical management and do not routinely recommend APLA

testing in the absence of APS symptoms [9]. Even when APLA is

detected in a patient with ITP without a history of thrombosis or

obstetric complications, it will not change the diagnosis of primary ITP

or the recommended treatment [9]. However, APLA testing is of po-

tential utility, when there is a concern for thrombosis or an underlying

autoimmune disorder. In the absence of these risk factors, the initia-

tion of TPO-RA in our patient was a justifiable option. However, taking

the high-risk triple APLA profile into account, the patient should have

been monitored closely for persistent positive LA and thromboembolic

events. In retrospect, the prolonged APTT at diagnosis of primary ITP

and before initiation of TPO-RA was a warning for the presence of LA,

a major risk factor for thrombosis in APS. For this reason, we advise

adding standard screening coagulation tests before starting treatment

with TPO-RA and consider testing for APLA when the APTT is pro-

longed or when APS is suspected. The persistent presence of APLA

may identify a subgroup of patients with ITP at risk of thromboem-

bolism. Close monitoring of thrombotic events in these patients after

TPO-RA initiation should be recommended.

The causality between avatrombopag and the occurrence of CAPS

in the absence of any other risk factor is unknown, but physicians

should be aware of this possibility. Using TPO-RA in APLA-positive

patients with ITP is not contraindicated, especially with a low or

moderate thrombotic risk APLA profile. However, in high-risk pa-

tients, we advise close monitoring. The goal of therapy in this specific

setting is even more to maintain hemostatic platelet levels and to

prevent bleeding with minimal toxicity rather than platelet normali-

zation. Our patient was successfully retreated with avatrombopag,

without recurrence of venous or arterial thrombosis so far.
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