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Letter to the Editor
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Trousseau’s
syndrome triggered by
an immune
checkpoint blockade
in a non-small cell
lung cancer patient

Immunity in cancer patients who receive
anti-PD-1 (programmed cell death-1) anti-
body therapy is determined by a com-
plex interplay among cancer cells, host-
immunity, and therapy [1]. Due to the
complexity of the immune network in can-
cer patients, the impact of anti-PD-1 anti-
body therapy on systemic immunity is not
fully understood [2]. Anti-PD-1 antibody
therapy has recently led to a paradigm
shift in lung cancer treatment, and its
use is extending to various malignancies
with unprecedented speed [2]. Although
anti-PD-1 antibodies have a more favor-
able toxicity profile than most anticancer
therapies, immune-related adverse events
(irAEs) can be severe [2]. In addition,
unexpected irAEs, including acute coro-
nary syndrome, have been reported, sug-
gesting that an anti-PD-1 antibodies may
impact the coagulation-fibrinolysis system
[2, 3].

Recent studies have shown that acti-
vated T cells promote procoagulant activ-
ity via induction of the blood coagulation
initiator tissue factor (TF) in monocytes/
macrophages, implying a possible asso-
ciation between PD-1 blockade therapy

and thrombotic events [4–6]. Here, we
describe the first report of carcinoma-
related cerebral infarctions, Trousseau’s
syndrome, triggered by an anti-PD-1 anti-
body, pembrolizumab, in a lung cancer
patient. Trousseau’s syndrome is a malig-
nancy-associated hypercoagulopathy [7,
8]. TF is a primary initiator of fluid-phase
blood coagulation and causes Trousseau’s
syndrome [7, 8]. The present study pro-
poses a potential mechanism of the onset
of thrombotic events for this irAE.

A 63-year-old man had a diagno-
sis of lung adenocarcinoma (cT1cN3M1c,
stage IV B, Fig. 1A). He had asymp-
tomatic brain metastases and multiple
distant metastases, including the para-
aortic lymph nodes and liver. The patient
received pembrolizumab as the first-line
therapy. Although only an asymptomatic
metastatic tumor was detected in the
occipital cortex one day before the first
dose of pembrolizumab, he developed
right homonymous hemianopia at cycle
1 day 4 (C1D4); then, magnetic reso-
nance imaging (MRI) demonstrated intra-
tumor hemorrhage and a small infarct
near the tumor (Fig. 1B). Follow-up brain
MRI revealed asymptomatic multiple cere-
bral infarcts at C1D14 (Fig. 1C). He
was diagnosed with Trousseau’s syndrome
and unfractionated heparin therapy was
started. The patient’s homonymous hemi-
anopia steadily improved, and a second
dose of pembrolizumab was adminis-
tered. On C2D14, this patient devel-
oped symptomatic multiple cerebral infarc-
tions (Fig. 1D). His symptoms progressed
rapidly, and he succumbed to hemor-
rhagic infarctions in his brain. No embolic
sources such as bacteremia, throm-
botic endocarditis, myocarditis, arrhyth-
mia, or disseminated intravascular coag-

ulation were detected during his clinical
course.

Follow-up CT scans unexpectedly
revealed a controlled primary lesion and
continuous shrinkage of both the para-
aortic lymph node and liver metastases
with a remarkable decrease in a tumor
marker (Fig. 1E and F). Despite the ther-
apeutic effect of pembrolizumab on the
tumor, D-dimer levels increased in asso-
ciation with the administration of pem-
brolizumab (Fig. 1G), and the cerebral
infarcts were uncontrolled, suggesting that
the PD-1 blockade therapy might have trig-
gered Trousseau’s syndrome.

Recent studies have shown that not
only cancer cells but also activated mono-
cytes/macrophages express abundant TF
[4–7], suggesting a link between immune
activation and thrombotic events. An anti-
PD-1 antibody is known to activate T cells
and promotes their production of IFN-γ,
which plays a crucial role in anti-tumoral
immunity [1, 2]. Del Prete G et al. reported
that activated T cells and CD4+ T-helper
type 1 (Th1) cytokines, particularly IFN-
γ, are essential for TF synthesis in mono-
cytes/macrophages [4]. Thus, the accumu-
lating evidence raises the hypothesis that
PD-1 blockade therapy might be involved
in promoting hypercoagulopathy and pro-
voking Trousseau’s syndrome in cancer
patients by activating systemic immunity;
PD-1 blockade therapy might induce T-cell
activation leading to TF synthesis in mono-
cytes/macrophages [4, 5, 7], which results
in hypercoagulability leading to thrombo-
sis [7, 8] (Fig. 2).

Since cancer is closely associated with
a complex multifactorial hypercoagulation
status [7, 8], the onset of Trousseau’s syn-
drome might have occurred by chance
4 days after the administration of
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Figure 1. Key pathology, imaging, and laboratory data results. (A) Immunohistochemical staining of the primary lung tumor, positive staining for
programmed cell death-ligand 1 (PD-L1) (clone 22C3 pharmDx kit, tumor proportion score �75%). Scale bar 50 μm (B) brain MRI one day before the
first dose of pembrolizumab and 4 days after pembrolizumab (cycle 1 day 4; C1D4). Arrowheads indicate a metastatic brain tumor (pretreatment),
intratumor hemorrhage (C1D4, left panel), and a small cerebral infarction (C1D4, right panel). (C and D) MRI images showing multiple cerebral
infarctions (arrowheads) in the bilateral cerebral cortex and subcortex at C1D14 and C2D14. (E) CT images demonstrate a primary lung tumor,
metastatic liver tumors, and para-aortic lymph node metastasis at baseline and C2D14. Arrowheads indicate a primary tumor (left panels) and
metastatic tumors (middle and right panels). (F) CYFRA 21-1 and (G) D-dimer levels pre- and post-pembrolizumab therapy are shown.
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Figure 2. A hypothetical mechanism of the onset of Trousseau’s syndrome as an irAE based on the current case report and references. PD-1
blockade therapy activates both CD8+ and CD4+ T cells by blocking the interaction between PD-1 and PD-L1 and promotes IFN-γ and Th1 cytokine
production, which play a crucial role in anti-tumoral effects. In turn, IFN-γ and Th1 cytokines produced by activated T cells promote TF synthesis
in monocytes/macrophages. TF-containing membrane fragments or microvesicles released by the monocytes/macrophages may be a cause of
distant thromboses, leading to Trousseau’s syndrome. Microvesicles carrying TF activate (black arrows) factor VII. Conversion (green arrows) of
factor VII to its active form (VIIa) in complex with TF triggers the production of other coagulation-related proteases in the coagulation cascade.
The complex TF-factor VIIa converts factor X to activated factor X (factor Xa). Factor Xa with its cofactor, activated factor V (factor Va), activates
prothrombin and generate thrombin, which is required to transform fibrinogen into fibrin and to activate platelets. This hypothetical mechanism
could play a role in intravascular thrombosis (red arrow) in cancer patients who receive anti-PD-1 antibody therapy. An image of MR angiography
from the current case is shown on the left upper side.

pembrolizumab in the present case. How-
ever, it is notable that the patient
had uncontrolled cerebral infarcts and
increased D-dimer levels in association
with pembrolizumab despite the shrink-
age of metastatic lesions with a remark-
able decrease in a tumor marker, which
supports our hypothesis (Fig. 1E–G).

In phase III studies of pembrolizumab
in advanced lung cancer patients, nei-
ther Trousseau’s syndrome nor thrombotic
events have been reported as adverse
events, as they were considered by the
investigators to be related to the study
therapy [2], suggesting that Trousseau’s
syndrome might occur only in certain clin-
ical conditions in cancer patients treated
with the anti-PD-1 antibody. The major-

ity of clinical trials with immunotherapy
do not allow the enrollment of patients
with brain metastases unless they were
previously treated and radiologically sta-
ble. In the current study, the patient
had an untreated asymptomatic metastatic
tumor and developed intratumor hemor-
rhage and brain infarct near the tumor 4
days after pembrolizumab therapy, which
was followed by multiple cerebral infarc-
tions resistant to anticoagulants. The bleed
into the brain tumor after pembrolizumab
could have triggered Trousseau’s syn-
drome by the PD-1 blockade therapy
in the current case. Thus, clinicians
may need to exert caution when using
immune checkpoint blockades in similar
cases.

In conclusion, the present study
describes the first case of Trousseau’s syn-
drome as a possible irAE in a cancer patient
who had received PD-1 blockade therapy.
Given the increasing frequency of the use
of immune checkpoint inhibitors, clinicians
should be aware of the risk of Trousseau’s
syndrome as a potential life-threatening
irAE. Although the cause-and-effect rela-
tionship between the initiation of pem-
brolizumab and Trousseau’s syndrome is
not completely proven, the present study
may contribute to our understanding of
the unexpected response of host-immunity
to anti-PD-1 antibody therapy and pro-
vide new insights into the complex inter-
play among cancer, host-immunity, and
immunotherapy.
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