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Long-term control in a patient with lung
adenocarcinoma, nonbacterial thrombotic endocarditis
and multiple systemic emboli: A case report
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Abstract. Systemic emboli are not uncommon in patients
with advanced non-small cell lung cancer. The present study
describes a rare case of long-term control in a patient with
lung adenocarcinoma, nonbacterial thrombotic endocarditis
and multiple systemic emboli. Briefly, a 56-year-old man was
diagnosed with metastatic lung adenocarcinoma and was
treated with pembrolizumab, which was discontinued due
to the appearance of a pulmonary immune-related adverse
event. During the clinical course, the patient developed
pseudo-progression of a brain tumor, repeated thromboembo-
lism in multiple organs and a small vegetation attached to the
aortic valve. These lesions were controlled with apixaban after
heparin therapy for >3 years. Lung cancer was subsequently
treated with pemetrexed and bevacizumab; however, this
treatment was terminated due to a complete response and the
patient's request to discontinue treatment. More than 3 years
have passed since the diagnosis of lung adenocarcinoma, and
the patient has been followed up at the hospital without signs
of cancer recurrence. Although unusual, the patient's course
may provide useful suggestions for the treatment of other
patients with a similar evolution.

Introduction

Cancer patients have a high incidence of thromboembo-
lism (1). Thrombosis associated with cancer or cancer therapy
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is collectively referred to as ‘cancer-associated thrombosis
(CAT)’ (1). CAT includes venous thromboembolism (VTE),
arterial thromboembolism, nonbacterial thrombotic endo-
carditis (2-4), and disseminated intravascular coagulation.
Among CAT, VTE is most common and includes deep vein
thrombosis and pulmonary embolism. The development of
CAT can be triggered by immune-related adverse events of
immune checkpoint inhibitor (ICI), which has brought about
a major revolution in cancer treatment in recent years (5-9).
Regardless of the path of onset, the presence of CAT compli-
cates subsequent cancer treatment because it worsens the
patient's general condition and dysfunction of important
organs. As a result, long-term survival may be thwarted. For
the treatment of CAT, low molecular heparin and direct oral
anticoagulants (DOACs), which selectively inhibit thrombin or
blood coagulation factor Xa (FXa), have proven useful (10-12).
We show herein a case of metastatic lung adenocarcinoma
with nonbacterial thrombotic endocarditis and repeated arte-
rial thromboembolism at multiple sites after ICI treatment.
This patient was treated with the DOAC, ‘apixaban’ following
heparin treatment. Apixaban is a DOAC that strongly and
reversibly directly inhibits FXa, and exerts antithrombotic
effects by suppressing thrombin production through inhibi-
tion of FXa. The CAT was considered an immune-related
adverse event, and more than 3-year control was achieved by
administration of apixaban, a DOAC, after heparin therapy.

Case report

A 56-year-old man was referred to Mito Kyodo General
Hospital (Mito, Japan) in August 2020 because of an abnormal
opacity on a chest radiograph taken during annual mass
screening. A chest CT image showed a nodule in the right lung
and ipsilateral hilar lymphadenopathy (Fig. 1A). Although he
was diagnosed with bronchial asthma at the age of 29, he had
no previous history of arrhythmia, heart disease, or diseases
that caused thromboembolism. There was no family history
of genetic diseases. The patient had a 27 pack-year smoking
history. At the time of admission, his body temperature was
36.8 degrees, heart rate was 84/min, blood pressure was
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138/83 mmHg, and respiratory rate was 16/min. Physical
examination detected no abnormalities. A biopsy specimen
obtained by bronchoscopy was diagnosed histologically as lung
adenocarcinoma. As two brain metastatic lesions in the right
temporal and right occipital lobes were detected (Fig. 2A), his
clinical stage was determined to be T2aN2MI1b stage IVB.
Treatment was initiated with pembrolizumab alone (200 mg at
a time as an intravenous drip at 3-week intervals), considering
the result of high PD-L (75%) in the biopsied cancer tissue and
the patient's preference to receive ICI monotherapy. MRI taken
in October 2020 revealed an increase of the occipital lobe
lesion (Fig. 2B), despite a decrease of the temporal lobe lesion.
The patient's general condition was good without symptoms,
so he was considered to be experiencing pseudo-progression.
MRI taken in November 2020 showed the shrinkage of this
metastatic lesion (Fig. 2C). In an MRI taken in January
2021, complete disappearance of the lesion was confirmed
(Fig. 2D). In CT taken at the same time, intrathoracic lesions
also disappeared (Fig. 1B), and a complete response was
achieved. However, pembrolizumab was discontinued due to
the appearance of ground glass opacity in both lungs (Fig. 3A)
in CT scan taken in December 2020. The patient was evalu-
ated to have a Grade 2 (National Cancer Institute Common
Terminology Criteria for Adverse Events, version 5.0) pulmo-
nary immune-related adverse effect (irAE), and steroids were
not administered. It was followed closely, and the ground glass
opacity improved, but recurrence of ipsilateral lymph node
lesion (Fig. 3B) in CT scan taken in February 2021, 2 months
after stopping pembrolizumab. At that time, the patient devel-
oped back pain, and CT confirmed arterial thromboembolisms
in the right kidney and spleen (Fig. 4). These arterial thrombo-
embolisms occurred 4 times during the subsequent 4 months.
Ultrasound examination did not show any thrombus formation
in the veins of the lower extremities, but echocardiography
performed at that time confirmed a 3 mm-sized vegetation
attached to the aortic valve (Fig. 5). Continuous intravenous
infusion of unfractionated heparin (20,000 units per day) was
given for each episode of four repeated arterial thromboem-
bolisms. After discharge, the patient underwent subcutaneous
self-injection of heparin (18,000 units per day from February
2020 to July 2021) at home. Four courses of intravenous peme-
trexed (500 mg/m?) and bevacizumab (15 mg/kg) repeated
every 4 weeks were given for lung adenocarcinoma, and a
complete response was achieved. Anticancer treatment was
terminated due to the patient's request to discontinue treat-
ment. Subcutaneous injections of heparin were administered
for five months, until arterial thromboembolisms were consid-
ered controlled without recurrence. Considering side effects
such as induration at the injection site and the complexity
of the self-injection, subcutaneous heparin injections were
changed to a DOAC, apixaban (5 mg orally twice a day) in
July 2021. In an echocardiography performed in January 2022,
the vegetation at the aortic valve had disappeared. The patient
continued to receive apixaban at the same dose and remain
in good condition with no thromboembolism or recurrence
of cancer until November 2023, more than three years after
the diagnosis of lung adenocarcinoma. The clinical course is
shown in Fig. 6. The patient has visited the hospital once every
two months so far, and will continue to visit the hospital once
every two months for follow-up observation.

Discussion

The patient's case was characterized by several noteworthy
features: i) Pseudo-progression of a brain tumor, ii) repeated
thromboembolism in multiple organs and a small vegetation
attached to the aortic valve, iii) long-term control of throm-
boembolism with apixaban after heparin therapy, iv) good
response to lung cancer treatment and recurrence-free survival
36 months after diagnosis.

Cerebral pseudo-progression is rare (13-15). To date,
only single case reports or series of cases of cerebral
pseudo-progression have been published, and the incidence of
cerebral pseudo-progression after ICI treatment has not been
determined. Urban et al reported that five of twelve patients
with cerebral pseudo-progression had non-small cell lung
cancer (15). In this patient, ICI treatment resulted in shrinkage
of one of two metastatic lesions and enlargement of the other.
Careful follow-up without anticancer treatment or steroid
treatment confirmed disappearance of metastatic lesions after
several months. Craniotomy and tissue collection were not
performed, but pseudo-progression was diagnosed.

In patients with lung cancer, as with other carcinomas, the
development of thromboembolism in the brain and extracere-
bral organs is common (1). Since cancer-bearing patients often
have abnormalities of the fibrinolytic coagulation system (1),
the thromboembolisms were presumed to be related to the
abnormalities. Hypercoagulability is triggered by the produc-
tion of mucins by cancer cells, which react with leukocytes
and platelet selectins to form platelet-rich microthrombi (1).
In general, patients with CAT have a poor prognosis because
CAT are often associated with advanced cancer, complicating
treatment of the underlying disease (16). Moreover, nonbac-
terial thrombotic endocarditis with vegetations attached to
the mitral or the aortic valve has been described in cancer
patients (2-4). Our patient had no further risk factors for devel-
oping thromboembolism such as diabetes or arrhythmia. He
had had no thromboembolism before the start of ICI treatment,
and early echocardiography performed at the time of cerebral
thromboembolism revealed no vegetation in the aortic valve.
Therefore, it was suggested that the later vegetation was caused
by CAT or was related to ICI treatment, but the exact cause
was not determined.

Treatment of thromboembolism in cancer-bearing patients
requires both anticoagulant therapy and treatment for the
underlying malignant disease. At present, low molecular
weight heparin has a lower risk of causing bleeding than
unfractionated heparin, and low molecular weight heparin
appears to be more effective for venous thromboembolism in
cancer patients (10-12). In contrast, warfarin is not sufficiently
effective against thromboembolism in cancer patients (10-12).
Because low molecular weight heparin is not covered by health
insurance in our country, our patient's condition was controlled
by continuous intravenous infusion of unfractionated heparin,
followed by self-subcutaneous injection of unfractionated
heparin and later apixaban. There was no recurrence of CAT
during the long-term follow-up with these treatments or after
discontinuation of the treatments. Inrecent years, guidelines and
reviews for thromboembolism in cancer-bearing patients have
evaluated the administration of DOACs for thromboembolism
in cancer-bearing patients, and their superiority and inferiority
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Figure 1. (A) A chest CT scan taken in August 2020 showed a nodule in the right lung and ipsilateral hilar lymphadenopathy. (B) A chest CT scan taken in
January 2021 after the diagnosis of lung adenocarcinoma showed a shrinkage of the primary lesion and ipsilateral hilar lymphadenopathy.

Figure 2. (A) A brain MRI taken in August 2020 revealed a metastatic lesion in the right occipital lobe of the cerebrum. (B) A brain MRI taken in October
2020 showed an increase of the occipital lobe lesion. (C) On MRI taken in November 2020, shrinkage of the lesion was observed. (D) On MRI taken in January
2021, further shrinkage of the lesion was observed (D).

Figure 3. (A) The appearance of ground glass opacity in both lungs in CT scan taken at December 2020. (B) The ground glass opacity in both lungs improved,
but recurrence of ipsilateral lymph node lesion (arrows) in CT scan taken at February 2021.
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Figure 4. An abdominal CT scan taken in February 2021, after stopping pembrolizumab showed arterial thromboembolisms in (A) spleen and (B) right kidney.

Figure 5. Echocardiography performed in February 2021 confirmed a 3 mm-sized vegetation attached to the aortic valve (arrow). (A) Parasternal long axis
view, (B) parasternal short axis view.
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Figure 6. Clinical course of the patient. PEM, pemetrexed; BEV, bevacizumab; GGO, ground glass opacity; CR, complete response; FDG-PET,
18F-Fluorodeoxyglucose positron emission tomography.
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to conventional treatments have been discussed (10-12).
Advantages of DOACs include i) no need to adjust dosage,
ii) no need to draw blood to assess efficacy, iii) rapid onset of
action, and iv) fewer drug interactions, and v) no need to adjust
the patient's diet during treatment. In contrast, drawbacks
have been pointed out: i) Administration is contraindicated in
patients with severe renal impairment, ii) there is no direct Xa
inhibitor reversal agent, and iii) DOACs are relatively expen-
sive. Among DOAC:S, rivaroxaban and edoxaban have been
considered effective, but the administration of apixaban has
been shown to have a lower bleeding risk (17). Tachihara et al
described two patients who developed VTE two to three
years after diagnosis of lung cancer (18). One of them had
asymptomatic lower extremity deep vein thrombosis, the other
patient had pulmonary embolism and lower extremity deep
vein thrombosis. However, neither patient experienced arterial
thromboembolisms (18). Both received heparin injections and
one patient received EGFR-tyrosine kinase inhibitors with
long-term response (18). Moreover, Nonagase et al presented
an EGFR-mutated patient with lower extremity deep vein
thrombosis, who was treated with intravenous unfractionated
heparin and survived for ten months after lung cancer diag-
nosis (19). According to a case report by Soga et al, a gastric
cancer patient developed VTE recurrence and nonbacterial
thrombotic endocarditis despite administration of apixaban
for VTE (4). That patient underwent valve replacement, gastric
cancer resection, and then subcutaneous heparin self-injection,
and survived for 18 months (4). Although such cases have been
reported, to the best of our knowledge, ours is the first report of
a patient with multiple arterial thromboembolisms and without
cancer recurrence whose condition was controlled with DOAC
for more than three years.

Although good results were achieved in this patient,
caution should be exercised regarding the indications for
administering antineoplastic agents to cancer-bearing patients
with thromboembolism. Optimal therapies and timing of
treatment as well as the optimal administration of DOAC in
these patients remain to be established. Whether CAT or irAE,
thromboembolism in patients with non-small cell lung cancer
could be controlled with an effective immune checkpoint
inhibitor-combined chemotherapy in addition to appropriate
anticoagulant therapy, and long-term survival of these patients
could be achieved as in our patient. Although uncommon, the
clinical course of this patient was considered to be suggestive
for the treatment of patients with a similar course.

In NSCLC, personalized medicine is making remarkable
progress with the discovery of new pathological and serum
biomarkers and the clinical introduction of drugs that are
compatible with these biomarkers (20,21). However, biomarkers
related to paraneoplastic syndromes including CAT are still
in the development stage. Progress in translational research in
this area is strongly desired.
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