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Final Diagnosis: Cerebral infarction ¢ Libman-Sacks endocarditis ¢ primary antiphospholipid syndrome
Symptoms: Dizziness
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Specialty: Neurology

Objective: Rare coexistence of disease or pathology

Background: Anticardiolipin antibodies in patients with Libman-Sacks endocarditis (LS) are indicative of comorbid antiphos-
pholipid syndrome (APS) and can result in cerebral infarctions. We describe a case of LS and primary APS with
recurrent cerebral infarctions despite anticoagulation treatment. The patient underwent surgery for enlarged
LS vegetation with high titers of antiphospholipid antibodies.

Case Report: A 41-year-old Japanese man was admitted to hospital for small cerebral infarction recurrence in a left pari-
etal lesion. At age 35, the patient had suffered multiple cerebral infarctions. He was found to have high se-
rum titers of all 3 antiphospholipid antibodies. Transesophageal echocardiography (TEE) findings were normal.
Differential diagnosis ruled out other autoimmune diseases and a clinical diagnosis of primary APS was made.
Warfarin anticoagulation was started. When cerebral infarction recurred 6 years after the first episode, serum
titers of antiphospholipid antibodies remained high, and TEE showed a 7x8 mm area of mitral vegetation. A
TEE results from his first admission revealed a 5x6 mm area of mitral vegetation, which was believed to be re-
lated to the current vegetation. As anticoagulation produced no improvement, the mitral valve was replaced
with a mechanical valve. Examination of the excised vegetation found it to be consistent with LS. The patient
made good progress within 3 years after surgery.

Conclusions: LS size can increase despite anticoagulation in cases with high titers of all 3 antiphospholipid antibodies and
cerebral infarction. Such patients require ongoing TEE follow-up and surgical treatment should be considered.
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Background

Libman-Sacks endocarditis (LS) is related to anticardiolipin an-
tibodies and other manifestations of primary antiphospholipid
syndrome (APS) [1], and can be the source of cerebral infarc-
tions [2]. Previous research on the presence of valvular ab-
normalities on transesophageal echocardiography (TEE) as-
sessments in patients with primary APS found anticoagulant
and/or antiplatelet treatment to be ineffective means of pro-
ducing valvular lesion regression. The same study also dem-
onstrated a relationship between the appearance of cardiac
involvement and high immunoglobulin G (IgG) anticardiolipin
antibody (aCL) titers [3]. In this report, we describe a case of
enlarged LS vegetation with high antiphospholipid antibody
titers, primary APS, and recurrent cerebral infarction. In line
with previous studies, we found anticoagulation treatment in-
effective, so the patient underwent mitral valve replacement
surgery. Anticoagulation treatment was continued following
surgery and, in the subsequent 3 years, there have been no
further cerebral infarctions.

Case Report

A 41-year-old Japanese man presented at our hospital with
persistent dizziness and occipital pain. When he was 35 years
old, he experienced left lower-limb weakness and hypoesthesia
and was diagnosed with multiple cerebral infarctions, which
were found by his previous doctor in bilateral anterior and
posterior circulation lesions on magnetic resonance imaging
(MRI) (Figure 1A-1, 1A-2). One month after symptom onset,
the patient was admitted to our hospital for further exami-
nation of his cerebral infarctions. He had received no previ-
ous anticoagulation therapy. Apart from a history of smok-
ing, he had no risk factors for cardiovascular diseases such as
high blood pressure, diabetes, or hypercholesterolemia, and
no family history of stroke or cardiovascular events, nor did
he have any significant or relevant medical history. At that
time, neither vascular stenosis nor occlusion were detected
by magnetic resonance angiography and carotid ultrasonog-
raphy, and no arrhythmias that can cause stroke were detect-
ed by 12-lead electrocardiography and cardiac monitoring.
There was mild mitral regurgitation preserved ejection frac-
tion in transthoracic echocardiography, and normal TEE find-
ings. Laboratory findings showed high serum titers of lupus
anticoagulant (LA) (2.05) (normal <1.2), 1gG aCL (=120 U/mL)
(normal £12.3 U/mL), and IgG anti- 2 glycoprotein-I antibody
(anti-B 2GPI) (>125 U/mL) (normal <3.5 U/mL) at measurement
intervals of over 12 weeks (1.44, >120 U/mL and >125 U/mL).
Anti-nuclear antibodies were <1: 40 (normal levels <1: 160),
anti-Sm antibodies were <7 U/mL (normal <10 U/mL), anti-
double-stranded deoxyribonucleic acid (anti-dsDNA) 1gG anti-
bodies were <10 U/mL (normal <12 U/mL), C3 was 98 mg/dL
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(normal=73-138 mg/dL), and C4 was 27 mg/dL (normal=11-31
mg/dL). Based on the diagnostic criteria for primary APS [4]
and the absence of signs or symptoms of other autoimmune
diseases, including systemic lupus erythematosus (SLE), the
patient was clinically diagnosed with primary APS. This was
considered to be the etiology of his cerebral infarctions, as all
the other possible causes had been ruled out. As the acute
phase had passed, heparin anticoagulation was postponed,
and warfarin anticoagulation for primary APS and cerebral in-
farctions was initiated, with a target prothrombin time/inter-
national normalized ratio (PT/INR) therapeutic range of 2.0-3.0.
The PT/INR was maintained within this range via outpatient
treatment. The patient experienced ongoing left lower-limb
weakness (grade 4 on the manual muscle test) and mild hy-
poesthesia as sequelae, although these neurological symp-
toms gradually improved.

When his cerebral infarction recurred 6 years after the first
episode (day 1), the patient presented with normal blood
pressure, no fever, no heart murmurs, and no neurological
signs other than the sequelae of his first cerebral infarctions.
Diffusion-weighted MRI revealed a small cerebral infarction in
a left parietal lesion (Figure 1B-1, 1B-2). Due to this finding,
he was admitted to the hospital. Laboratory tests found war-
farin to have achieved a PT/INR of 2.46, which was within the
target therapeutic range. However, the high serum titers of LA
(2.50), 1gG aCL (120 U/mL), and IgG anti-B 2GPI (=125 U/mL)
remained present. Anti-nuclear antibodies were 1: 80, homo-
geneous+, nucleolar+, anti-Sm antibodies were <1 U/mL, anti-
dsDNA IgG antibodies were <10 U/mL, C3 was 91 mg/dL, and
C4 was 14 mg/dL. TEE on day 7 showed a 7x8 mm area of mi-
tral vegetation on the posterior leaflet (Figure 2B). The TEE
results from the patient’s first admission were interpreted as
normal at that time. We performed a thorough retrospective
reevaluation of these findings and identified a 5x6 mm area
of mitral vegetation on the posterior leaflet (Figure 2A). This
was considered to be the same vegetation as that diagnosed
following the patient’s most recent admission, which had en-
larged over the intervening 6 years. No periodic echocardio-
graphic monitoring was performed in the years between infarc-
tion episodes due to the TEE findings on the first admission.
As the cerebral infarction was cortical and there were no signs
or symptoms of other potential causes, this enlarged vegeta-
tion was identified as the cause of the cerebral infarction re-
currence and was also suspected to be among the causes of
the first cerebral infarctions. Infectious endocarditis was ruled
out based on the patient’s general condition and blood cul-
ture results. The persistence of the primary APS and the en-
largement of the vegetation were considered indicative of LS.
Upon admission, his anticoagulation treatment was switched
to unfractionated heparin. However, we resumed warfarin
treatment on day 7 with a target PT/INR of 3.0-4.0 on day 7
after finding the suspected LS vegetation on TEE. The PT/INR
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Figure 1. (A-1) Head MRI of our patient’s first cerebral infarction showed hyperintensity (circle) in diffusion-weighted images (A-2)
and low intensity (circle) on an apparent diffusion coefficient map, along bilateral anterior and posterior circulation lesions.
(B-1) Head MRI of the recurrence of our patient’s cerebral infarction showed faint hyperintensity (circle) in diffusion-
weighted images (B-2) and low intensity (circle) on an apparent diffusion coefficient map, along a left parietal lesion
(TR/TE): (4000/95). MRI — magnetic resonance imaging; TR/TE — repetition time/echo time (for the control of image contrast
in weighted MRI).

was >2.0 on day 15, and 3.4-4.6 on days 17-43. On day 43, we
also initiated 35 mg/day of prednisolone since TEE on day 42
revealed no reduction in vegetation size. A previous study has
shown that the inflammatory reaction in the affected valves
can be suppressed by steroids due to the immune-mediat-
ed mechanisms in due to the immune-mediated mechanisms
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in APS [5,6]. Other research has found a combination of low-
dose prednisolone, aspirin, and heparin can be of benefit in
women with APS refractory to the standard treatment [7]. The
prednisolone was reduced to 30 mg/day on day 59, and to
25 mg/day on day 72. The PT/INR was maintained at 2.1-2.8
on days 45-57, and at 3.0-5.0 on days 59-73. Another TEE on
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Figure 2. (A) Transesophageal echocardiography image of the patient’s first cerebral infarction, showing a 5x6 mm image of the mitral
vegetation on the posterior leaflet; (B) Enlarged (to 7x8 mm) image of the recurrent cerebral infarction site; (C) No change

was observed 72 days after the last cerebral infarction.
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Figure 3. (A) Macroscopy of the mitral vegetation in the tissue sample of the patient. (B) Hematoxylin & eosin stain of the
histopathological mitral vegetation tissue showing an organized fibrin thrombus with no neutrophilic infiltration
(x20 magnification), consistent with Libman-Sacks endocarditis.

day 73 found that there was still no reduction in vegetation
size (Figure 2C). As the pharmaceutical approach had produced
no improvement, our patient was offered surgical treatment
and he consented to mitral valve replacement. His PT/INR was
maintained to at 1.9-2.5 until day 130, during which antico-
agulation was switched to preoperative unfractionated hep-
arin. Prednisolone was reduced to 17.5 mg/day on day 85, to
10 mg/day on day 98, to 5 mg/day on day 112, to 2.5 mg/day
on day 127, and was stopped on day 130. On day 134, mitral
valve replacement surgery was performed, providing the pa-
tient with a mechanical replacement valve. Pathological ex-
amination of the excised vegetation revealed an organized fi-
brinous thrombus with no neutrophilic infiltration, consistent
with LS (Figure 3). In the 3 years since the surgery, warfarin
anticoagulation has been maintained, with a target PT/INR of
2.0-3.0, and there has been no stroke recurrence.

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€938930-4

Discussion

In this case, there was recurrence of cerebral infarction after
6 years. We found vegetation on TEE and a reevaluation of
the TEE results judged as normal after the first infarction re-
vealed a small mitral vegetation on the same location as the
TEE finding at the second episode. We diagnosed the vegeta-
tion on the TEE following the second episode as an enlarge-
ment of that seen after the first. This was identified as the
etiology of both cerebral infarction events due to the multi-
ple vascular lesions in the first episode, the cortical location of
the second, and the absence of alternative potential causes.
Based on the clinical diagnosis of primary APS and pathologi-
cal analysis of the mitral valve tissue obtained during the mi-
tral valve replacement, the mitral vegetation was attributed
to LS. This enlargement had occurred despite ongoing an-
ticoagulation with warfarin and maintenance of the target
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PT/INR range, which was appropriate for primary APS. A pre-
vious prospective study has described the presence of valvu-
lar abnormalities on TEE assessments in patients with primary
APS over a 5-year follow-up [3]. The present case report may
be the first to describe TEE detection of enlarged LS vegeta-
tion, with pathological confirmation in a patient with primary
APS and recurrent cerebral infarction who received anticoag-
ulation for primary APS.

LS was first described by Libman and Sacks in 1924, who de-
scribed this nonbacterial verrucous valvular disease in 4 pa-
tients [8,9]. In 1940, Gross went on to show a relationship
between SLE and LS [10], and in 1985 D’Alton et al found a
further relationship between APS and LS [11]. Subsequent sup-
port has been provided for this relationship between APS and
LS [12-14]; however, conflicting results from other research
have shown no relationship [15].

Although the pathophysiology of LS remains unclear, the de-
position of immunoglobulins, including aCL, in valves is known
to cause endothelial damage [16]. This can produce a hyperco-
agulative state conducive to the formation of fibrin clots. The
presence of aCL may promote thrombus formation in the en-
dothelia of already damaged valves through the deposition of
immune complexes, which causes further valve dysfunction and
inflammation [17]. LS is associated with the duration and dis-
ease activity of lupus, as well as aCL and APS manifestations [1],
and can be the source of cerebral infarctions [2]. The histopa-
thology of LS includes fibroblast hyperplasia, fibrin deposition,
angiogenesis, hematoxylin bodies, and nonbacterial inflamma-
tion [9,17-19]. This is consistent with our findings in this case.

The EULAR (European League Against Rheumatism) has provid-
ed recommendations for the management of APS [20]. This in-
cludes treatment with vitamin K antagonists (VKA), and a tar-
get PT/INR of 2-3, or 3-4 in patients with definite APS and first
arterial thrombosis, with considerations made for the individu-
al’s bleeding risk and the occurrence of recurrent thrombosis.
However, the guidelines include no mention of treatment for
associated LS. Treatment for primary APS with warfarin and a
target PT/INR of 2-3 at the first cerebral infarction was con-
sidered appropriate in the present case since the risk for war-
farin-related intracerebral hemorrhage is significantly greater
in Asians and patients with atrial fibrillation [21]. Additionally,
EULAR recommendations agree that an increase of the target
PT/INR to 3-4, a PT/INR of 2-3 with the addition of low-dose
aspirin, or switching to low-molecular-weight heparin are ac-
ceptable options for arterial thrombosis that recurs despite VKA
treatment, after allowing for other thrombosis risk factors and
ensuring adherence to VKA treatment. In our case, the LS veg-
etation failed to regress even after implementing high-dose
warfarin treatment on day 7 and increasing the PT/INR >3 for
42 days and then >2 for 15 day. Rivaroxaban is contraindicated
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in patients with triple aPL positivity and arterial events, and di-
rect oral anticoagulants are not recommended in patients with
definite APS and arterial events due to the high risk of recur-
rent thrombosis [20]. Randomized controlled trials are required
to establish the effectiveness of hydroxychloroquine for APS
thrombosis prevention in SLE [22,23]. Complement inhibition
therapy using eculizumab is also a potential therapeutic op-
tion for treating recurrent APS thrombosis [24]. Thus, there is
no established treatment for LS, and surgical intervention may
be required in patients with large mobile vegetations, mitral
regurgitation, significant valvular dysfunction, or recurrent em-
bolic events [25,26]. However, cardiac surgery for valve diseas-
es with APS has high morbidity and mortality rates [27]. In our
patient, mitral valve replacement was performed due to the en-
largement of the mitral vegetation despite appropriate med-
ical treatment for primary APS, and he made good progress
in the 3 years since the surgery. Tissue samples taken during
surgery provided pathological confirmation of LS. Patients that
are positive for all 3 antiphospholipid antibodies (LA, aCL, and
anti-B 2GPI) are thought to be at the highest risk of adverse
events [22], and both LA and aCL increase the cerebral infarc-
tion recurrence risk [28], likely due to the relationship between
APS and LS [10,12,13,16]. Therefore, despite anticoagulation,
the main cause of the LS enlargement that led to the cerebral
infarction recurrence in our patient is likely to have been the
persistent primary APS with high titers of all 3 antiphospholip-
id antibodies. Our case was consistent with the findings of pre-
vious prospective studies that have shown anticoagulant and/
or antiplatelet treatment to be ineffective against LS and that
there is a correlation between cardiac involvement and high
levels of antiphospholipid antibodies [3]. In patients such as
ours, with enlarged LS and high titers of all 3 antiphospholipid
antibodies despite anticoagulation, surgical intervention should
be considered. As previously reported, TEE is valuable both in
LS diagnosis and the monitoring of LS for enlargement [3,29].

A limitation of this report was that no antiplatelet drugs were
administered, so we were unable to evaluate the effects of an-
tiplatelet drugs on primary APS with LS. Additionally, LS may
not always be associated with antiphospholipid antibodies. A
previous study found that up to 60% of LS cases occur in the
absence of APS [1] and patients with SLE have a similar preva-
lence and severity of valve disease, regardless of the presence
or absence of antiphospholipid antibodies [15]. There has also
been a case report of cerebral infarction with LS negative for
antiphospholipid antibodies [30], meaning that the mechanisms
and optimal medical treatment of LS remain undetermined.

Conclusions

LS, such as in the present patient, with high titers of all 3 an-
tiphospholipid antibodies and cerebral infarction may increase
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in size despite anticoagulation for primary APS. Therefore, such
patients require ongoing follow-up with TEE and head MRI.
Surgical treatment should be considered. Further research is
required to identify the optimal treatments for LS with high
antiphospholipid antibodies antibody titers in patients with
recurring thrombosis despite anticoagulation. This should in-
clude assessment of the efficacy of hydroxychloroquine and
eculizumab as potential treatment options.
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