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Case Report

Three non-small cell lung cancer patients who developed
pulmonary thromboses during osimertinib treatment and could
safely resume concomitant anticoagulation treatment: a report of
three cases
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Background: Previous phase III study has demonstrated that osimertinib, a third-generation epidermal
growth factor receptor (EGFR)-tyrosine-kinase inhibitor (TKI), exhibits superior antitumor effects
compared to first-generation EGFR-TKIs and successfully prolonged overall survival (OS) in patients with
EGFR-mutated non-small cell lung cancer (NSCLC). Although first- and second-generation EGFR-TKIs
are risk factors for venous thromboembolism (VTE), whether osimertinib increases the VTE risk remains
unclear. In addition, no treatment strategy exists for patents with VI'E during osimertinib. Here we present
the clinical course of three patients with suspected osimertinib-induced VTE who were successfully treated
with direct oral anticoagulation without recurrence VI'E during osimertinib therapy.

Case Description: Three male patients, aged 66-74 years, with NSCLC harboring EGFR mutations had
been treated with osimertinib as the first- and second-line treatments, and developed VTE. All patients
responded to osimertinib, and none showed disease progression at VTE onset. All patients were treated with
direct oral anticoagulation and could resume osimertinib treatment. The progression-free survival (PFS)
from VTE onset in each of the three cases was 11.4+, 7.7, and 6.1 months, respectively. The OS from VTE
onset was 11.4+, 26.0, and 25.9+ months, respectively.

Conclusions: We report the cases of three NSCLC patients who developed VTE during osimertinib.
Osimertinib may cause VTE and should be used cautiously. In such cases, osimertinib treatment may be

continued with direct oral anticoagulation therapy.
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Introduction receptor (EGFR)-tyrosine-kinase inhibitors (TKIs),

osimertinib, a third-generation EGFR-TKI, demonstrated
In a randomized phase III trial (the FLAURA trial), significant prolongation of progression-free survival (PFS)
compared to first-generation epidermal growth factor and overall survival (OS) (1). Therefore, it has become the
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Figure 1 Contrast CT at venous thromboembolism onset and after continued osimertinib treatment with concomitant anticoagulation in

Case 1. Thromboses in the pulmonary arteries and veins of the lower leg (A). A contrast CT scan 2 weeks after the initiation of anticoagulant

treatment reveals that the thrombus has decreased (B). Red arrows indicate the thromboses. CT, computed tomography.

standard treatment for EGFR mutation-positive non-small
cell lung cancer INSCLC).

Venous thromboembolism (VTE), comprising deep vein
thrombosis and pulmonary embolism (PE), is an important
complication associated with cancer and a leading cause
of death in cancer patients. Being a cancer patient is a
risk factor for VT'E, with a frequency of VTE four to
seven times higher than that of non-cancer patients (2).
Chemotherapy is known to be a risk factor for VIT'E (3), and
certain drugs such as bevacizumab are also risk factors (4).

A previous study identified first-generation EGFR-
TKIs as risk factors for thrombosis (5). EGFR-TKIs are
known to trigger platelet activation. This platelet activation
may promote thrombus formation via platelet adhesion,
aggregation, and release reaction (6). On the other hand,
whether osimertinib is a risk factor for VTE remains
unclear. Moreover, limited evidence addresses treatment
strategies after VI'E during osimertinib onset. In this
case series, we report on three patients who developed
VTE during osimertinib treatment and were able to safely
continue using concomitant anticoagulation therapy.
We present the following three cases in accordance with
the CARE reporting checklist (available at https://tlcr.
amegroups.com/article/view/10.21037/tlcr-22-419/rc).
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Case presentation
Case 1

A 71-year-old man with a 35 pack-year smoking history
was diagnosed in September 2018 with stage IVA lung
adenocarcinoma (LUAD) (cT1cN3M1b) harboring an EGFR
L858R mutation. Osimertinib (80 mg/day) was initiated in
November 2018. Two months later, computed tomography
(CT) revealed a good partial response in the primary tumor.
Subsequently, the dose was reduced to 40 mg/day due to
adverse events, such as skin rash and pruritus. In April 2021,
the patient developed bilaterally asymmetrical leg edema and
grade 3 thrombocytopenia. The D-dimer level was high,
17.6 pg/mL, and a subsequent contrast CT revealed
thromboses in the pulmonary arteries and the vein of the lower
leg (Figure 14). The patient was immediately administered
anticoagulation using apixaban, and the osimertinib treatment
was discontinued. Two weeks later, contrast CT revealed a
decrease in the thromboses (Figure 1B), and the osimertinib
treatment was restarted, while the apixaban treatment
continued. The PFS after the initiation of osimertinib
treatment was 40.7 months and that following the restarting
of osimertinib was 11.4 months. The patient is currently
undergoing osimertinib treatment without VTE recurrence.
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Figure 2 Contrast CT at venous thromboembolism onset and after continued osimertinib treatment with concomitant anticoagulation

in Case 2. Contrast CT tomography reveals thromboses in both pulmonary arteries (A). Contrast CT scan 6 weeks after the initiation of

anticoagulant treatment reveals no evidence of thrombus (B). Red arrows indicate the thromboses. CT, computed tomography.

Case 2

A 66-year-old man, non-smoker, was diagnosed in October
2017 with stage IVB LUAD (¢T4NOMIc) harboring an
exon 19 deletion. After palliative radiation therapy for
the spinal and brain metastases, gefitinib 250 mg/day was
initiated in January 2018. After 15 months, the treatment
was terminated due to bilateral pulmonary metastases. An
EGFR 'T790M mutation was detected using liquid biopsy,
and gefitinib was switched to osimertinib 80 mg/day in
May 2019, achieving a partial response. Nine months after
the initiation of osimertinib, the patient was incidentally
diagnosed with PE on a routine CT scan (Figure 2A). The
patient was administered anticoagulation with edoxaban
while receiving osimertinib. After six weeks, a contrast CT
revealed that the thrombus had disappeared (Figure 2B).
Osimertinib and edoxaban treatment was continued without
PE recurrence. Eight months after the PE onset, worsening
pleural effusion and dissemination were observed, and
osimertinib was discontinued.

Case 3

A 74-year-old man with a smoking history of 20 pack-
years was diagnosed in April 2015 with stage IB LUAD
(¢T2aNOMO) harboring an EGFR L858R mutation.
A right upper lobectomy was performed in July 2015;
however the cancer recurred in May 2019, with pleural
dissemination and mediastinal lymph node metastasis.
Osimertinib (80 mg/day) was initiated in June 2019. Six
weeks later, a CT revealed a partial response. Subsequently,
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the dose was reduced to 40 mg/day at the patient’s request,
due to fatigue. Eight months after the initiation of the
osimertinib treatment, the patient was admitted to the
emergency room with edema and pain in the left lower
leg. The percutaneous oxygen saturation was 88% (room
air), which decreased further with exertion. The patient
required 1 L/min of oxygen therapy via a nasal cannula.
The circulation dynamics were stable. A contrast CT
scan revealed thromboses in both pulmonary arteries, the
common iliac vein, and the persistent left inferior vena cava.
The patient was diagnosed with VTE and was administered
anticoagulation with apixaban while receiving osimertinib
(Figure 34). Seven days after admission, a contrast
CT revealed a decrease in the thromboses (Figure 3B),
and oxygen administration was terminated when the
patient recovered from respiratory failure. Osimertinib and
apixaban treatment was then continued. Five months after
the VTE onset, a contrast CT revealed that the thromboses
had disappeared (Figure 3C). Seven months after the onset
of VTE, there was an enlargement of the mediastinal lymph
node metastases. After radiotherapy for the mediastinal
lymph node metastases, osimertinib was continued, without
apixaban. Fourteen months after the onset of VI'E, the
mediastinal lymph node metastases worsened again, and
osimertinib was discontinued. No VTE recurrence was
observed with the osimertinib treatment, even without the
use of apixaban.

Ethical considerations

All procedures performed in this study were in accordance
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Figure 3 Contrast CT at venous thromboembolism onset and after continued osimertinib treatment with concomitant anticoagulation in

Case 3. Contrast CT scan reveals thromboses in both pulmonary arteries and the inferior vena cava (A). Contrast CT scan 7 days after the

initiation of anticoagulant treatment reveals decreased thromboses (B). Contrast CT scan 5 months after the initiation of anticoagulant

treatment reveals the disappearance of thromboses (C). Red arrows indicate the thromboses. CT, computed tomography.

with the ethical standards of the institutional and/or
national research committee(s) and with the Declaration
of Helsinki (as revised in 2013). Written informed consent
was obtained from the patients for publication of this case
report and accompanying images. A copy of the written
consent is available for review by the editorial office of this
journal.

Discussion

We report on three patients who developed VTE during
osimertinib treatment and were able to safely continue using
osimertinib while undergoing concomitant anticoagulation
therapy. The clinical backgrounds of the three cases are
shown in Table 1. The PFS from VTE onset in each of the
three cases was 11.4+, 7.7, and 6.1 months, respectively. The
OS from VTE onset was 11.4+, 26.0, and 25.9+ months,
respectively. It was difficult to explain VT'E as Trousseau
syndrome caused by lung cancer because all patients
developed VTE during disease control with osimertinib
treatment. The risk of developing VI'E when the disease
is controlled is low (7). Additionally, the Khorana score, a
risk factor for VT'E, was one in all patients, indicative of

© Translational Lung Cancer Research. All rights reserved.

a low-risk group (8). The cumulative probability of VTE
after 6 months was low (3.8%) in the low-risk group. Thus,
these patients were considered to have a VTE event that
was attributable to osimertinib. We could not identify any
predictive factors for VTE in these three cases. Moreover,
the time from osimertinib initiation to VTE onset also
varied from 7.7 to 29.3 months. Shiroyama et /. reported a
case of VI'E on the 16th day of osimertinib treatment (9).
These findings indicate that VTE during osimertinib can
occur even after long-term osimertinib use.

The risk of VTE associated with osimertinib remains
unclear. In the FLAURA study, VTE was observed in 1.4%
(4/279) of patients (1). Petrelli et al. reviewed the data
of 17 prospective and retrospective studies investigating
osimertinib in NSCLC and reported that the incidence
of VTE was 2.4% (10). When the report was limited to
randomized trials, the relative risk of developing VTE with
osimertinib compared to that in the control group, tended
to be higher at 1.45 (95% confidence interval, 0.56-3.78;
P=0.45), although the difference was not statistically
significant. Conversely, a prospective observational study
of 126 EGFR-mutated NSCLC patients treated with

osimertinib reported a higher incidence rate of VTE
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Characteristics Case 1 Case 2 Case 3

Age (years) 71 66 74

Sex Male Male Male

Disease stage IVA VB Postoperative recurrence

Site of metastasis

Tumor histology
Smoking status (pack-years)
ECOG PS at the start of osimertinib

EGFR mutation status at the start of osimertinib

Abdominal lymph node

Adenocarcinoma
35
1

L858R in exon 21

Pulmonary metastasis,
brain, bone

Adenocarcinoma
0
1
exon 19 deletion T790M

Pleural dissemination

Adenocarcinoma
20
1

L858R in exon 21

Lines of osimertinib treatment 1stline 2nd line 1stline
ORR of osimertinib at the onset of VTE PR PR PR
Dose of osimertinib at the onset of 40 80 40
VTE (mg/body/day)
The time from the start of osimertinib to the onset 29.3 16 7.7
of VTE (mo)
Severity of VTE
Respiratory failure No No Yes
Circulatory failure No No No
Treatment for VTE Apixaban Edoxaban Apixaban
Outcomes of VTE Recovery Recovery Recovery
Recurrence of VTE No No No
PFS from VTE onset (mo) 11.4+ 7.7 6.1
PFS from the start of osimertinib (mo) 40.7+ 23.7 13.9
OS from initial treatment (mo) 40.7+ 42 33.6+

ECOG, Eastern Cooperative Oncology Group; EGFR, epidermal growth factor receptor; mo, months; ORR, overall response rate; OS,

overall survival; PFS, progression-free survival; PR, partial response; PS, performance status; VTE, venous thromboembolism.

(107126, 7.9%) (11). At our hospital, three of 95 patients
(3.2%) developed VTE during first- and second-line
treatment with osimertinib, which was higher than that
observed in the FLAURA study. Osimertinib may have a
higher risk of developing VTE in the real world and this
should be considered in clinical practice.

There is an ASCO Clinical Practice Guideline for VTE
prophylaxis (12). The guideline does not recommend
routine anticoagulation for VT'E prophylaxis in all cancer
patients. However, pharmacologic thromboprophylaxis may
be offered in high-risk cases such as hospitalized patients
who have active malignancy and acute medical illness or
reduced mobility, and high-risk outpatients with cancer
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(Khorana score of 2 or higher). For example, apixaban
therapy resulted in a significantly lower rate of VT'E than
did placebo among intermediate-to-high-risk ambulatory
patients with cancer who were starting chemotherapy in the
AVERT study (13).

Evidence regarding a treatment strategy for VI'E during
osimertinib is lacking. There is only one report of successful
retreatment with osimertinib after the development of
VTE during osimertinib (9). In addition, there are no
reports of switching to other EGFR-TKIs after the onset
of VI'E. VTE is a serious complication that can be fatal,
and we should be cautious about continuing treatment

after the appearance of VIE. On the other hand, EGFR-
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TKI is a key drug in lung cancer treatment, and successful
continuation leads to significant benefits. Understanding
the risks and benefits of osimertinib continuation with
concomitant anticoagulation therapy is necessary to select
the best treatment option.

All patients in the current case series were treated
successfully with a combination of osimertinib and direct
oral anticoagulants. None of the patients experienced VITE
recurrence, and all had PFS of 6 months or longer. One
patient was still receiving osimertinib therapy 12 months
after the onset of VT'E. This report supports the hypothesis
that continuation of osimertinib with concomitant
anticoagulation therapy may be a treatment option for
patients with VTE during osimertinib.

In this study, we have reported on three cases of VTE
during osimertinib. They were successfully treated via
concomitant direct oral anticoagulation and achieved
prolonged PFS with osimertinib. Osimertinib may cause
VTE and should be used with caution. In such cases,
the patient may continue treatment using concomitant
anticoagulation therapy. This finding allows the oncologist
to better weigh risks and benefits in a new light in view of
this observation.
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