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Abstract:

Lung cancer complicated with Trousseau syndrome (TS) or disseminated intravascular coagulation (DIC)
has a severe prognosis. We herein report an elderly lung cancer patient who presented with a critically ill
condition due to concomitant TS and DIC and responded dramatically to alectinib. There are no rules regard-
ing treatment indications based on the age or severity of critically ill patients. If the patient’s cancer cells are
positive for anaplastic lymphoma kinase rearrangement, alectinib is worthwhile to administer, even in a criti-
cally ill condition. In our patient, anticoagulation failed to suppress the TS complications. We also report how

to prevent the recurrence of TS.
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Introduction

The treatment of non-small-cell lung cancer has recently
made remarkable progress with the advent of immune
checkpoint inhibitors and molecular-targeted drugs. The ad-
ministration of molecular-targeted drugs is also weakly rec-
ommended even in cases with a performance status (PS) of
3-4 if the driver mutation is positive, according to the Japa-
nese domestic guideline for lung cancer (1). However, little
progress has been made in the treatment of elderly or ex-
tremely poor PS patients. No rules have been established re-
garding treatment indications based on the age or severity of
PS 4 patients. Therefore, for extremely poor PS or elderly
lung cancer patients, best supportive care is still recom-
mended without conventional systemic chemotherapy.

Thromboembolism complicated by malignant tumors is
known as Trousseau syndrome (TS) and was first reported
by Trousseau in 1865 (2). It is generally recognized as a fa-
tal condition with a poor prognosis (3). However, its patho-
genesis and prevention are not well understood.

We herein report an elderly lung cancer patient who re-

sponded dramatically to alectinib, an anaplastic lymphoma
kinase (ALK) inhibitor, despite having a poor PS 4 due to
TS and cancer cachexia sufficient to cause disseminated in-
travascular coagulation (DIC). We discuss the treatment indi-
cation for elderly and poor PS lung cancer patients and the
prevention of recurrence of TS.

Case Report

An 84-year-old woman was transferred to the emergency
department of our hospital due to gait disturbance and im-
paired consciousness. The patient had been treated for rheu-
matoid arthritis and received edoxaban 30 mg/day as an an-
ticoagulant for venous thrombosis associated with varicose
veins of the lower extremities.

Six months ago, bronchoscopy was performed for infiltra-
tive shadow of the left upper lung field to exclude lung can-
cer due to elevated tumor markers and accumulation on
positron emission tomography in the infiltrative shadow.
However, no malignant cells were detected. A physical ex-
amination at admission revealed right hemiplegia and ex-
pressive aphasia. Head magnetic resonance imaging (MRI)
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Figure 1. Head magnetic resonance imaging showing the
acute cerebral infarction inside the left temporal lobe and nu-
merous small infarctions in the bilateral cerebral hemisphere

cortex.

-

Figure 3.
larged tumor in the upper left lung field. (B) Chest computed
tomography also showing the swelling of many supraclavicu-

(A) Chest computed tomography showing the en-

lar, mediastinal, and intraperitoneal lymph nodes.

showed an acute cerebral infarction inside the left temporal
lobe and numerous small infarctions in the bilateral cerebral
hemisphere cortex and bilateral cerebellar hemispheres,
mainly indicating occlusion of the left middle cerebral artery
region (Fig. 1). The neurosurgeon did not perform throm-

Figure 2. Upper endoscopy showing a small bulge lesion with
a slight depression in the center of the anterior wall of the duo-
denum.

bectomy because more than 12 hours had passed since the
onset of symptoms. The neurosurgeon gave the patient rivar-
oxaban 10 mg/day orally and edaravone 30 mg x2/day by
injection.

On the 10th hospital day, tarry stool and anemia suddenly
occurred. Emergent upper endoscopy revealed a small bulg-
ing lesion with a slight depression in the center of the ante-
rior wall of the duodenum (Fig. 2), and bleeding from the
same area was noted. The endoscopist performed endoscopic
clipping immediately and succeeded in stopping the bleed-
ing. Later, poorly differentiated adenocarcinoma was de-
tected by a tissue biopsy from the edge of a small, raised le-
sion. A blood transfusion temporarily stopped the progres-
sion of anemia, but thrombocytopenia progressed further.
According to the laboratory data at that time, the platelet
count was 2.5x10*/uL (normal range, 13-35x10°/uL), the in-
ternational standardization ratio of prothrombin time was
1.85 (normal range, 0.9-1.13 international normalized ratio),
the fibrinogen level was 81 mg/dL (normal range, 150-340
mg/dL), fibrinogen degradation product level was 187.8 ug/
mL (normal range, 0-8 pg/mL). The patient’s DIC score
reached 10 points (Japanese Society on Thrombosis and He-
mostasis Criteria, 2017). We consulted with the Department
of Hematology, and the patient was diagnosed with DIC.

Computed tomography (CT) from the neck to the pelvis
was performed to search for the malignant disease that had
caused the DIC, and an enlarged mass was found in the up-
per left lung field (Fig. 3A) along with many supraclavicu-
lar, mediastinal, and intraperitoneal lymph nodes (Fig. 3B).
A biopsy of the supraclavicular lymph nodes was performed
for a diagnosis. Adenocarcinoma was detected in addition to
the histological findings from the duodenal lesion. Primary
lung adenocarcinoma (cT1cN3MIlc stage IVB) was consid-
ered based on the thyroid transcription factor-1-positive and
p63-positive findings on immunostaining. Therefore, the
cerebral infarction on admission was diagnosed as cerebral
infarction associated with lung cancer - namely TS.
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Figure 4. Changes in laboratory test results, including the platelet count and D-dimer level. There
were no significant differences in platelet counts or D-dimer levels after the thrombomodulin injec-

tion. However, there was a decrease in the D-dimer level and an increase in the platelet count after the

alectinib administration.

A search for gene mutations in the tumor cells revealed
that ALK gene rearrangement was positive by high-
sensitivity immunohistochemical staining. The patient’s con-
dition was determined to be PS 4 due to TS and cancer
cachexia sufficient to cause DIC, indicating a critically ill
condition for the treatment.

After fully explaining the side effects of alectinib to the
patient and her family, she agreed to begin treatment with
alectinib. Her platelet counts began to increase on the Sth
day after starting treatment, and on the 28th day, the other
laboratory test findings for the congealing fibrinogenolysis
systems returned to the normal range, and the DIC state was
relieved (Fig. 4). No serious side effects were observed.
Follow-up CT showed the shrinkage of the primary lung tu-
mor and systemic lymph nodes. Upper endoscopy showed
scarring of the duodenal lesions.

Thereafter, administration of direct oral anticoagulants
(DOACs) was resumed to prevent the venous thrombosis as-
sociated with varicose veins of the lower extremities. Since
head MRI showed no recurrence of cerebral infarction, we
plan to change the drug to a subcutaneous heparin injection
or the combined administration of an anticoagulant and an
antiplatelet drug to prevent recurrence of TS if the tumor
progresses in the future.

The patient was discharged two months after the start of
treatment. She has now recovered to PS 2 because of her re-
covery from cancer cachexia with alectinib and improvement
of her motor paralysis with rehabilitation. She is now able
to live at home with little help and continues oral therapy
with alectinib as an outpatient.

Discussion

We identified two clinical issues. First, to our knowledge,
our case is the first to show a dramatic response to alectinib
in an elderly patient with ALK gene rearrangement-positive
lung adenocarcinoma despite a poor PS 4 due to TS and
cancer cachexia sufficient to cause DIC. Second, a DOAC is
insufficient for the prevention of TS, which is cancer-related
arterial thromboembolism, although the combination of an
anticoagulant and an antiplatelet drug may be effective. The
Japanese domestic lung cancer practice guidelines weakly
recommend the use of ALK inhibitors if the ALK gene rear-
rangement is positive, even in cases with PS 3-4 (1). How-
ever, on checking the details of the references in the clinical
practice guidelines. The number of patients with PS 2, 3,
and 4 was 12, 5, and 1, respectively, and the details of the
medical condition of the single PS 4 patient were not well-
described in the reference report (4).

Only two cases of ALK-positive lung cancer patients with
PS 4 complicated with only DIC in which an ALK inhibitor
was markedly effective have been reported (5, 6). Although
both patients had a poor PS, their ages were quite young at
29 and 43 years old, and they seemed to have a sufficient
ability to recover from the illness. However, our patient was
84 years old, so her ability to recover from the illness was
considered poor. Furthermore, our patient was in a more se-
rious condition due to the combination of DIC and TS. Ac-
cording to a survey of 716 patients with lung cancer, throm-
boembolism was identified in 16 (2.2%) patients, and DIC
was identified in 5 patients (0.7%), with 2 patients showing
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both conditions concomitantly. The median survival time af-
ter the onset of DIC was 13 days (7). Systemic chemother-
apy, especially a molecular-targeted drug, such as epidermal
growth factor receptor tyrosine kinase inhibitors, which have
few side effects, has been reported to contribute to the im-
provement of the survival rate (8). Our patient was positive
for ALK gene rearrangement. To our knowledge, this is the
first report of an elderly lung cancer patient who recovered
from a critically ill condition due to DIC and TS with a dra-
matic response to alectinib.

In the present study, a DOAC was insufficient for prevent-
ing cancer-related arterial thromboembolism, such as TS. In
our case, there was no recurrence of deep vein thrombosis
in the lower extremities because the patient was taking an
oral DOAC, but only TS developed. This is the second case
report in our research of a DOAC failing to prevent arterial
thromboembolism (9). The efficacy of DOACs for the treat-
ment and prevention of cancer-related venous thromboem-
bolism has been reported to be comparable to that of hepa-
rin (10). However, arterial thromboembolism in patients with
cancer is caused by both the upregulation of coagulation and
the activation of platelets (11, 12). DOACs alone are ex-
pected to be insufficient to suppress TS. Therefore, the stan-
dard treatment for TS is heparin (13). However, the present
patient and her husband were too old to self-administer
heparin at home. For this reason, the addition of antiplatelet
drugs to anticoagulants may be effective in preventing the
recurrence of TS in patients with lung cancer due to the
mechanism of action of heparin on TS.

However, attention should be paid to the fact that the
combination of both antiplatelet agents and anticoagulants
may promote a local bleeding. There is still insufficient evi-
dence supporting the use of both of these drugs. Further
studies are needed to verify the validity of using both drugs.

Conclusion

We experienced an extremely rare case of a dramatic re-
sponse with alectinib on ALK gene rearrangement positive
lung adenocarcinoma with fairy severe PS 4 due to TS and
cancer cachexia enough to cause DIC. Adding antiplatelet
drugs to anticoagulants may prevent recurrence of TS. For-
tunately, the treatment was successful in our case without
major complications, but we would like to verify in the fu-
ture that this treatment is safe and effective for patients with
similar critically ill conditions.
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