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Abstract
Due to antiretroviral therapy, human immunodeficiency virus (HIV) patients and non-HIV pa-
tients have a similar life expectancy. The leading cause of death among HIV patients is lung 
cancer. However, clinical toxicities with immune checkpoint inhibitors, including durvalumab, 
in HIV-positive patients with non-small cell lung cancer (NSCLC) remain unknown. We report 
a 45-year-old Japanese HIV patient, who was safely treated with durvalumab consolidation 
therapy after concurrent chemoradiotherapy (CCRT) for locally advanced NSCLC without sig-
nificant toxicities until his disease progressed. This case demonstrates the safety of durvalu-
mab consolidation therapy for HIV-positive patients after CCRT for locally advanced NSCLC.

© 2020 The Author(s).
Published by S. Karger AG, Basel

Introduction

The number of human immunodeficiency virus (HIV)-infected patients with lung cancer 
has increased, and lung cancer has become a leading cause of death because these patients 
are less likely to die from acquired immunodeficiency syndrome (AIDS)-related illnesses due 
to the advent of antiretroviral therapy (ART) [1]. We have limited safety and efficacy data for 
chemotherapy for advanced non-small cell lung cancer (NSCLC) with a French phase II trial 
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with a small sample [2], since HIV-positive patients are usually excluded from clinical trials. 
The safety profiles of immune checkpoint inhibitors (ICIs) are also limited [3, 4].

Recently reported cases with ICIs for HIV may work similarly to the so-called shock and 
kill concept, a hypothesis on the eradication of HIV from patients’ bodies [5]. As a result, ICIs 
became popular not only as a therapy for lung cancer but also as a therapy for HIV infections. 
For the shock and kill hypothesis, it is important to know whether we can safely use ICIs for 
lung cancer patients with HIV in the clinical setting.

Herein, we report an HIV-positive patient with lung cancer who was safely treated, 
including in regard to immune-mediated adverse events (imAEs), with durvalumab.

Case Report

A 45-year-old male patient had been diagnosed with HIV after being admitted to another 
hospital because of his iliac fracture at the age of 34 years. However, he did not visit the 
hospital he was referred to. One year after this, he was arrested for using some recreational 
drugs. At the age of 37 years, he noticed rashes on his skin, fatigue, and a cough in summer. A 
few months later, he finally underwent a medical examination at the infectious disease 
department at our hospital. He was admitted to the hospital because he developed pneumo-
cystis pneumonia and began receiving treatment for AIDS. Following this, his condition stabi-
lized until the age of 45 years.

The lung tumor was found because of his chest pain and cough. His chest computed 
tomography (CT) indicated a mass measuring approximately 8 cm in diameter located in the 
left upper lobe (Fig. 1A, B), and the patient was referred to our department. He was diagnosed 
with stage IIIB lung adenocarcinoma (Fig. 2A, B). His tobacco history was 18.75 pack-years 
and he was a current smoker then. Molecular profiling revealed a wild-type epidermal growth 
factor receptor and was negative for anaplastic lymphoma kinase gene translocation and 

Fig. 1. Radiological findings of a mass in the left upper lobe of the lung. The mass was a locally advanced 
NSCLC mass. A Chest X-ray. B CT scan.
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ROS-1 rearrangement. Programmed death ligand-1 (PD-L1) status (as measured by the 22C3 
antibody) was highly expressed (95%). The patient was treated with weekly carboplatin 
(CBDCA, area under the curve of 2) + paclitaxel (PTX, 40 mg/m2) and concurrent irradiation 
at a dose of 60 Gy/30 Fr for a primary lesion and mediastinal lymph node involvement. The 
following treatment-related non-hematological toxicities were noted during treatment: 
esophagitis (grade 3), nausea (grade 2), and constipation (grade 1). The following hemato-
logical toxicities were noted: leukopenia (grade 2), neutropenia (grade 1), and lymphopenia 
(grade 3). After completion of concurrent chemoradiotherapy (CCRT), a follow-up CT scan 
showed a reduction in the tumor size (Fig. 3B).

After we confirmed that the esophagitis had improved, durvalumab (10 mg/kg) consoli-
dation therapy was intravenously administered on day 42 after the last dose of irradiation. 
Treatment with consolidation durvalumab was continued until the tumor progressed after 4 
months. There were no significant imAEs throughout durvalumab treatment. We resected the 
recurrent brain metastases (Fig. 2C, D; Fig. 3C) and investigated gene mutations with the 
Oncomine Dx Target Test CDx system. However, none of the 46 genes showed significant 
genetic alteration.

Fig. 2. Hematoxylin and eosin stain of lung tissue showing clusters of malignant cells that were collected be-
fore treatment (A). Immunostain for thyroid transcription factor 1 (TTF-1) of lung tissue showing diffuse 
nuclear staining (B). Hematoxylin and eosin stain of brain metastases after 8 cycles of durvalumab, which 
shows that the cellular atypia was worse than before. There were only few lymphocytes in those tumor cells 
(C). Immunostain for TTF-1 of brain metastasis tissue showing diffuse nuclear staining (D).
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When we found liver metastases after the surgery, the patient was treated with 
docetaxel (60 mg/m2) and ramucirumab (8 mg/kg) every 3 weeks as second-line chemo-
therapy. Six months later, the liver metastases had progressed. The patient was then treated 
with pemetrexed (500 mg/m2) every 3 weeks as third-line treatment. However, we found 
the liver metastases became worse after two administrations of pemetrexed. We decided 
to use TS-1 (60 mg b.i.d.) as the fourth-line treatment. The patient was treated with palli-
ative radiotherapy for liver metastases. He was still treated with weekly gemcitabine (1,000 
mg/m2).

Discussion

Several types of cancer have been recognized to be definitively related to immune defi-
ciency in people with AIDS-defining cancer (ADC); lung cancer, as a non-AIDS-defining cancer 
(NADC), is the most common cancer in this population among all cancers, including ADCs [6]. 
Advances in ART for HIV patients have allowed a better prognosis for HIV-positive patients 
[1]. Recently, malignant NADCs became a prognostic factor for patients with HIV [1]. As a 
result, the issue of chemotherapy for cancer patients with HIV has grown. However, appro-
priate clinical practice, including optimal dosages, remains uncertain for cancer patients with 
HIV and fragile bone marrow function [7]. Conversely, it has also been reported that standard 
therapy for HIV-positive lung cancer patients undergoing ART achieve good outcomes, which 
are similar to those seen in HIV-negative patients with advanced NSCLC [8, 9].

The PACIFIC trial verified the efficacy of durvalumab after CCRT for unresectable locally 
advanced NSCLC [10, 11]. ICIs for cancer patients with HIV have been addressed in terms of 
HIV parameters, and there was no deleterious impact on immunotherapy [3, 4]. However, 
these studies did not include patients on durvalumab with stage III NSCLC after CRT.

Fig. 3. CT scan during the clinical course. A CT scan before concurrent chemoradiotherapy (CCRT). B A pri-
mary lesion of the lung showed a remarkable decrease in size after the completion of CCRT. C Relapsed le-
sions in the brain and liver after 4 months.
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ICIs are suggested to affect not only lung cancer but also the HIV infection itself [5]. HIV 
remains in patients’ bodies while undergoing ART. HIV-1 remains latent in the form of 
stopping transcription in a cell group called a reservoir [5]. If ART targets latent HIV cells, we 
need to reverse the HIV status that stops transcription. Currently, the most-studied approach 
to minimize latently infected T cells is based on the hypothesis that the virus or immune-
mediated cytolysis temporarily activates HIV latency, leading to the annihilation of these cells 
by the shock and kill concept [5]. In contrast, ICIs may have benefits in treating HIV infection 
by de-repressing the blockade of HIV transcription in the reservoirs. It has also been suggested 
that ICIs could restore the function of HIV-1-specific T cells with high PD-L1 expression levels 
[12, 13]. Nivolumab eventually decreases patients’ viral load, which supports the induced 
synergistic shock and kill hypothesis [12].

The patient did not show any imAEs from durvalumab consolidation therapy. This indi-
cates that durvalumab after CCRT is a safe treatment for patients with HIV despite the limi-
tation that the safety only applies to Japanese patients in their younger age. However, he also 
did not demonstrate any effects. A previous study reported that the presence of HIV infection 
does not appear to be associated with a difference in efficacy of ICI therapy [2]. The objective 
response rate among HIV-infected patients with NSCLC who received the previous systemic 
treatment was 26% and was 50% among those who did not it, which is similar to findings 
from major trials of anti-PD-1 inhibitor therapy in patients with NSCLC. However, this 
patient’s treatment was unsuccessful, which demonstrates that the efficacy of ICIs may be 
questionable in this population. It may either be because of the small number of cases or 
because of durvalumab for patients with HIV being less effective than other ICIs. In any case, 
the reason is unknown at this stage.

To reveal the other genetic features of lung cancer, we examined specimens with the 
Oncomine Dx Target Test CDx system, but there were no genetic alterations in this case. There 
are limited data regarding the prevalence of HIV mutations in patients with lung cancer [14], 
which is similar to the data in those without HIV. In addition, there are no driver mutations 
associated with a poor prognostic outcome for ICIs. In general, there are two types of resis-
tance mechanisms for ICIs: primary resistance and acquired resistance. Recently, it has been 
suggested that stimulator of interferon genes (STING) is involved in both HIV and cancer 
immunity. Some research has shown that HIV infection can activate STING, while other 
research has shown activated STING can increase cancer-specific CD8+ T cells [15]. If only this 
immune system is present, it seems that a hypothesis can be made that immune systems in 
HIV-associated lung cancer patients can adequately suppress their cancers. However, we 
know HIV-associated advanced NSCLC generally has a poor prognosis. We do not know how 
these complex immune mechanisms affect the effectiveness of medications. There is no 
evidence to address why lung cancer patients with HIV have a worse prognosis than other 
patients.

Prior laboratory and clinical reports suggest that the tissues of patients infected with HIV 
are more sensitive to radiation therapy [15]. There are many reported cases about mucosal 
toxicities in HIV patients with Kaposi’s sarcoma, and there are some cases of severe esopha-
gitis in patients with lung cancer who underwent irradiation therapy. A previous report from 
our hospital indicated severe mucositis before a total dose of 20 Gy irradiation was adminis-
tered to HIV patients with cancer located in the oral cavity and pharynx [15]. The patient in 
this case experienced odynophagia with only a total dose of 16 Gy irradiation. This symptom 
rapidly recovered once CCRT was completed. Hence, it is reasonable to conclude that 
durvalumab was not associated with the severe esophagitis.

In summary, this is the first reported patient to be safely treated with consolidation 
durvalumab after CCRT as a standard therapy for stage III NSCLC.
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