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Abstract: We report a case of a 62-year-old male who was diagnosed with advanced rectal cancer. The attending gastro-enterologist
initiated chemotherapy using capecitabine plus oxaliplatin and bevacizumab; however, this treatment regimen was discontinued, as the
patient developed a skin rash. Once the skin rash improved, chemotherapy was re-initiated using a combination of trifluridine and tipiracil
hydrochloride (TAS-102). The patient developed high fever and dyspnea 2 months after initiation of TAS-102. Chest high-resolution
computed tomography showed bilateral diffuse ground glass opacities in all lung lobes with traction bronchiectasis. At this time, the gastro-
enterologist consulted our department. The patient was put on non-invasive positive pressure ventilation due to worsening respiratory
symptoms. The patient was suspected to develop TAS-102-induced interstitial pneumonia based on positive TAS-102 drug-induced
lymphocyte stimulation test. The patient’s respiratory symptoms and radiological findings improved after corticosteroid treatment. The
corticosteroid dose was gradually decreased by 5 mg. Thereafter, chemotherapy was re-initiated using different anti-cancer agents.
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Introduction

Trifluridine/tipiracil hydrochloride (TAS-102) is an orally administered combination drug. It improves the bioavailability of
trifluridine by inhibiting the trifluridine-degrading enzyme thymidine phosphorylase. TAS-102 is effective when administered in
28-day cycles, each comprising 5 days of treatment followed by a 2-day rest period for 2 weeks and a 14-day rest period
thereafter." Recently, the drug has been used as a late-line chemotherapeutic agent for colorectal cancer.” The results of a placebo-
controlled, double-blind, Phase 3 clinical trial indicated that treatment with TAS-102 achieved a significant improvement in the
overall and progression-free survival in patients with colorectal cancer refractory to standard chemotherapies. Common adverse
effects of TAS-102 include neutropenia, leukopenia, anemia, fatigue, and loss of appetite; interstitial pneumonia has rarely been
reported as an adverse effect.’™ In the Phase 2 trial, there were 457 cases of adverse events, but only one suspected case of
interstitial pneumonia was reported.> Conti et al performed a multicenter, retrospective, cohort study on TAS-102 for refractory
metastatic colorectal cancer; however, they did not report on the incidence of interstitial pneumonia.* We present a case of
interstitial lung disease development with severe respiratory failure during TAS-102 treatment in a patient with advanced rectal
cancer.

Case Presentation

A 62-year-old Japanese male was diagnosed with Stage IV advanced rectal cancer with liver metastasis. There was no personal
medical history other than rectal cancer, and he has smoked 20 cigarettes per day for 40 years. He was initially treated with
capecitabine plus oxaliplatin and bevacizumab as first-line chemotherapy. After 11 cycles of the regimen, the patient
developed a skin rash, which was induced by infusion of these agents; thus, the treatment was changed to TAS-102 regimen.
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Approximately 2 months after initiation of TAS-102, the patient developed high fever and was emergently admitted to our
hospital. The patient had received antibiotics from a few days before this visit, and vital signs on admission were as follows:
blood pressure 100/68 mmHg, heart rate 82 beats/min, body temperature 37.4°C, and oxygen saturation was 90% on room air.
High-resolution computed tomography (HRCT) of the chest revealed bilateral diffuse ground glass opacities in all lung lobes
with traction bronchiectasis (Figure 1A and B). Laboratory findings were as follows: white blood cell count 3400/uL (31.1%
of lymphocytes, 1.8% of eosinophils), C-reactive protein level 9.96 mg/dL, and lactate dehydrogenase level 275 IU/L. Serum
Krebs von den Lungen-6 and surfactant protein D levels were 528 IU/mL (normal < 500 IU/L) and 235 ng/mL (normal < 110
ng/mL), respectively. There were no elevated levels of serum antibodies associated with autoimmune diseases, and no
evidence of any infectious agent, including general bacteria and acid-fast bacillus in sputum, on urine and blood culture.
Although we initiated broad-spectrum antibiotics after emergent admission, the patient’s oxygen levels worsened. The patient
then received non-invasive positive pressure ventilation, followed by nasal high-flow oxygen therapy and steroid pulse
therapy using methylprednisolone 1 g for 3 days as treatment for suspected TAS-102-induced interstitial pneumonia. The
patient was treated with 1 mg/kg of corticosteroid after steroid pulse therapy. The corticosteroid dose was then gradually
decreased. During these treatments, the drug lymphocyte stimulation test result for TAS-102 was positive (stimulation index:
251%); therefore, the patient was diagnosed with TAS-102-induced interstitial pneumonia based on the Japanese Respiratory
Society (JRS) guideline for management of drug-induced lung disease. Oxygenation and chest radiological findings
(Figure 2A and B) improved after corticosteroid treatment, and the patient was discharged 23 days after emergency admission.

Discussion

The incidence of interstitial pneumonia was reportedly 0.9% (only one case) during treatment with TAS-102 in Phase I trial.?
Although the patient in this reported case was diagnosed with interstitial pneumonia due to viral infection during TAS-102
treatment based on the clinical course and lung biopsy results, the association between the development of interstitial pneumonia
and TAS-102 treatment was unclear. However, in the serious adverse events of treatment with TAS-102 reported between
March 2014 and August 2019, 33 patients developed interstitial pneumonia, 9 of whom died of TAS-102-induced interstitial
pneumonia.’ Furthermore, three cases of TAS-102-induced interstitial pneumonia were reported in Japan.®® The two main
mechanisms involved in the pathogenesis of drug-induced lung injury are as follows: first, direct cytotoxic pulmonary injury to
the alveolar epithelial or vascular endothelial cells and activation of immune system. The cytotoxic mechanism is known to be
related to the dosage and duration of administration and is associated with the development of diffuse alveolar damage (DAD).
This DAD pattern is seen as ground-glass opacity (GGO) with traction bronchiectasis on HRCT,”'® which is consistent with the
findings in our case. In contrast, the second pathogenesis involves immune cell-related pneumonia and is characterized by the

(1A) (1B)

Figure | (A and B) Chest high resolution computed tomography findings on admission revealed bilateral diffuse ground glass opacities in all lung lobes with traction
bronchiectasis.
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Figure 2 (A and B) Chest high resolution computed tomography findings at 20 days after admission revealed bilateral diffuse ground glass opacities improved after
corticosteroid treatment.

activation of immune system cells that induce lung damage, regardless of the initial dose or low quantities of the drug, and is
associated with hypersensitivity, pneumonitis, eosinophilic pneumonia, or organizing pneumonia.'®"'* TAS-102 is a combination
of two compounds: trifluridine and tipiracil. Trifluridine is a derivative of deoxyuridine, which contains a nucleoside and has
a crucial role of anticancer efficacy.'* Gemcitabine, tegafur/gimeracil/oteracil combination, and fluorouracil contain a type of
nucleoside or degradation product of nucleoside, similar to the ones found in TAS-102."> The mechanism of gemcitabine-
induced lung toxicity has been reported as cytokine-mediated inflammation of the alveolar capillary wall and development of
increased membrane permeability, which causes DAD.'® The type of nucleoside in TAS-102 is a similar to that in gemcitabine;
thus, the mechanism of the development of drug-induced interstitial pneumonia in TAS-102 may be similar to that in
gemcitabine. In this case, although we could not perform a lung biopsy due to severe respiratory failure, chest HRCT
demonstrated a DAD pattern at admission, which was also reported in the other two cases. Kamei et al reported that TAS-102-
induced interstitial pneumonia occurred 4 days after receiving the treated with TAS-102, and CT scan showed diffuse areas of
defined ground-glass opacities with fine reticulation and pleural effusions in both lung fields. Kono et al also reported that TAS-
102-induced interstitial pneumonia developed 16 days after TAS-102 administration; a CT scan revealed a diffuse GGOs in both
lungs. A histological biopsy was not performed in both these cases; therefore, TAS-102-induced interstitial pneumonia was
suspected on the basis of clinical manifestations and high-dose intravenous corticosteroid therapy was initiated.’” Therefore,
during TAS-102 treatment, if patients present with symptoms such as coughing and dyspnea or if shadows are observed on chest
radiography, the possibility of TAS-102-induced interstitial pneumonia must be considered. The use of TAS-102 may increase
cytokine release and affect membrane permeability, thereby leading to DAD. After considering TAS-102-induced interstitial
pneumonia, high-dose intravenous corticosteroid therapy should be initiated. The exact mechanism of TAS-102-induced

interstitial pneumonia remains unclear, and more cases should be accumulated in the future.

Conclusion

We experienced a case of severe TAS-102-induced interstitial pneumonia. While the frequency of TAS-102-induced
interstitial is low, there is a potential for a rapid and severe course. It is crucial to suspect TAS-102-induced interstitial
pneumonia when respiratory symptoms occur during TAS-102 use.

Abbreviations
TAS-102, trifluridine and tipiracil hydrochloride; HRCT, High-resolution computed tomography; JRS, Japanese
Respiratory Society; DAD, diffuse alveolar damage; GGO, ground-glass opacity.
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