
Immunotherapy and pulmonary toxicities:
can concomitant immune-checkpoint
inhibitors with radiotherapy increase the
risk of radiation pneumonitis?

To the Editor:

DELAUNAY et al. [1] presented the results of a retrospective study of 1826 cancer patients treated with
immune-checkpoint inhibitors (ICIs). 3.5% of the patients developed interstitial lung diseases (ILDs). The
mechanisms of this toxicity remain largely unknown [2]. The cohort was mainly composed of lung cancer
patients (75%). This explains why a significant proportion of the patients (40%) with ILD had received
thoracic radiotherapy. However, patients with ILD features within the initial volumes of radiotherapy were
excluded from the study to dissociate cases related to radiation pneumonitis. This study is important and
brings to the light key data regarding the emerging field of clinical management of adverse ICI events.

It has been demonstrated that radiotherapy can prime the immune response [3] and thereby overcome the
mechanisms responsible for resistance for immunotherapy; however, uncertainties remain regarding a
potential synergy resulting in increased toxicities by combining the two treatments. Effects of concomitant
ICIs with thoracic radiotherapy on pulmonary toxicities is not currently known. The KEYNOTE-001 trial
studied the use of pembrolizumab for patients with advanced non-small cell lung cancer [4]. A secondary
analysis of this trial compared the results according to whether the patient had received any prior
radiotherapy. Pulmonary toxicities of any grade were observed more frequently in the patients who had
received previous thoracic radiotherapy (63%) versus those with no previous thoracic radiotherapy (40%).
No differences in grade ⩾3 pulmonary toxicity were noted. In the PACIFIC study of durvalumab versus
placebo in stage III non-small cell lung cancer, rates of grade 3–4 pneumonitis were similar in both groups
(3.4% in the durvalumab arm and 2.6% in the placebo arm) [5]. However, these studies did not assess the
toxicities of concomitant radiotherapy with ICIs; patients were treated sequentially with radiotherapy then
ICIs. We report here two cases of patients treated with concomitant ICIs and stereotactic body
radiotherapy (SBRT) who developed a radiation pneumonitis.

A 70-year-old patient with a metastatic melanoma was treated for a spleen metastasis with SBRT
delivering 24 Gy (four fractions of 6 Gy). Radiotherapy was administered during anti-PD-1 therapy,
between the 21st and the 22nd injections of pembrolizumab. 5 months later, high-resolution computed
tomography (HRCT) showed peripheral consolidation in the left lower lobe within the fields of
radiotherapy (figure 1). The findings were consistent with organising pneumonia and considered to be
radiation pneumonitis. The patient was asymptomatic and has remained so since.

A second patient, a 59-year-old with a metastatic colon cancer (liver and lung metastasis), was treated with
SBRT delivering 45 Gy in three fractions of 15 Gy. SBRT was delivered concomitantly the day of the
second injection of atezolizumab (anti-PD-L1). He developed a cough without dyspnoea 3 months later.
HRCT showed patchy central areas of consolidation in right upper and lower lobes within the field of
radiotherapy and beyond (figure 1). Bronchoalveolar lavage was performed, which revealed lymphocytes in
the fluid without bacteria. The diagnosis of radiation pneumonitis was confirmed and steroid was
prescribed at a dose of 1 mg·kg−1. Notably, neither of these two patients had a history of smoking or
chronic pulmonary disease.
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Approximately 11% of patients develop radiation pneumonitis of grade ⩾2 within the few months after
SBRT [6]. Cytokines and inflammatory molecules are known to be involved in the tissue developing
radiation pneumonitis and lung fibrosis [7]. Transforming growth factor β and Tumour necrosis factor α
have been shown to play a central role in the genesis of this toxicity along with several interleukins (ILs):
IL-4, IL-6 and IL-17A. While cumulative data underscore the pivotal role of cellular compartments such as
macrophages and fibroblasts [8], so far, little is known regarding the impact of manipulation of T-cells.
Radiotherapy is known to activate several key elements of the immune response: upregulation of
expression major histocompatibility complex class I molecules, liberation of antigenic peptides, activation
of dendritic cells and diminution of the regulatory T-cells [9]. In our institution, we have treated six
patients with concomitant ICIs and SBRT; two cases of radiation pneumonitis occurred and are presented
in this article. It is uncertain whether these two cases were just related to SBRT or if the combination with
ICIs played any enhancing role. No clinical data are available about effects of concomitant ICIs and lung
SBRT; prospective data from large series regarding the safety of this association are needed. The
antitumour effect of concomitant ICIs and radiotherapy is still under investigation, and an important field
of research into the induction of an effect on the irradiated and nonirradiated tumour lesions (the
so-called abscopal effect). Although we cannot draw firm definitive, conclusions because of the small
sample size of our series, we do believe that a particular attention should be paid to the diagnosis and
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FIGURE 1 a) Case of a patient with a spleen metastasis of a melanoma who developed b) opacities of the left
lower lobe 5 months after concomitant radiotherapy and anti-PD-1 therapy. Axial reconstruction of volumetric
high-resolution computed tomography (HRCT) showed peripheral consolidation in the left lower lobe and
ground-glass opacities. c) Case of a second patient with lung metastasis of a colon cancer: the initial HRCT
showed lung lesion (black circle) that was treated by radiotherapy during immunotherapy (anti-PD-L1).
Volumetric HRCT performed 3 months after irradiation showed unilateral peribronchial areas of consolidation
mainly in the d) middle and upper lung zones and e) beyond.
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management of these new toxicities associated with immunotherapy specifically in association with
radiotherapy, and that forthcoming clinical trials should carefully record those events.
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