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Abstract 
Background: Immune checkpoint inhibitors have made a great novelty in the 
treatment of various cancer types, showing favourable outcomes and good 
tolerance by cancer patients. Immune checkpoint inhibitors enhance and 
promote anti-tumor immunity, which can result in a wide range of adverse 
events, termed as immune-related adverse events, which are characterized by 
excessive immunity response. Although immune related adverse events are 
not considered to be originated from infectious causes, cases of cancer pa-
tients developing active tuberculosis during treatment with immune 
checkpoint inhibitors have been reported. Aim: The aim of the current case 
report is to highlight the importance of including opportunistic infections, 
such as tuberculosis, in the differential diagnosis of complications in the 
treatment of cancer patients receiving immunotherapy. Case presentation: 
This case report describes a 62-year-old Caucasian male patient who devel-
oped active pulmonary tuberculosis after treatment with Durvalumab, an an-
ti-programmed death cell ligand-1 antibody, administered as therapy for non 
small cell lung cancer. The diagnosis was challenging because of the fact that 
the clinical presentation and the radiographic imaging were compatible with 
disease progression. Conclusion: Screening for active or latent tuberculosis 
should be part of everyday practice before the initial administration of im-
munotherapy in oncologic patients.  
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1. Introduction 

In the last decade, a major development has been noted in oncology with the use 
of immune checkpoint inhibitors (ICIs) in the treatment of various cancer types. 
Although ICIs are in general well tolerated by patients compared to cytotoxic 
therapy, immune-related adverse events (irAEs) have been reported, involving 
different systems of the body [1]. Most of irAEs are a result of immunoactivation 
and are treated with immunosuppression with the use of corticosteroids and 
most of them are not related with infectious diseases. However, cases of devel-
opment of active tuberculosis (TB) during treatment with ICIs are becoming in-
creasingly frequent. According to World Health Organization (WHO), TB re-
mains a major cause of morbidity and mortality worldwide [2]. Although the 
prevalence of TB is much higher among immunosuppressed patients compared 
to immunosufficient ones, screening for TB among cancer patients has not yet 
been established. Given the fact that in cancer patients the clinical presentation 
and the radiographic images can be atypical and misleading, it is crucial that TB 
is involved in the differential diagnosis of the complications of cancer therapy 
[3]. We report a patient with non small cell lung cancer (NSCLC), who devel-
oped active pulmonary tuberculosis, few months after treatment with Durvalu-
mab, an anti-programmed death cell ligand-1 (anti-PD-L1) antibody, which is 
used as monotherapy in locally advanced stage III NSCLC after receiving che-
moradiotherapy [4]. To our knowledge, there is currently no report of active TB 
developing as an irAE with the specific regimen. 

2. Case Presentation 

A 62-year-old male patient was diagnosed with clinical stage IIIA lung adeno-
carcinoma in June 2017. Chest computed tomography (CT) at the time of diag-
nosis showed a 4 cm mass in the right upper lobe, right hilar and right upper 
paratracheal lymphadenopathy (Figure 1(a) and Figure 1(b)). The patient re-
ceived concurrent chemotherapy and radiotherapy for three months, followed 
by immunotherapy with Durvalumab from January until August 2018. At that 
point, a significant radiographic improvement was noted and one month later 
the patient underwent right upper lobectomy followed by 3 cycles of adjuvant 
chemotherapy. The postoperative chest CT of the patient showed no residual 
disease, with only post radiation lesions remaining in the superior segment of 
the right lower lobe (Figure 1(c) and Figure 1(d)). Five months later, the pa-
tient developed fever, fatigue and weight loss. Extensive infiltrates in the middle 
lobe and the superior segment of the right lower lobe were seen on his chest 
computed tomography. A PET CT was performed, revealing hypermetabolic 
tissue corresponding to the infiltrates of the CT (SUVmax 19.4) (Figures 
2(a)-(d)). The findings of the PET CT were consistent with progressive disease 
and the patient underwent bronchoscopy in July 2019. No abnormal findings 
were detected during bronchoscopy and blind biopsies from the middle lobe 
were collected. The biopsies and the cytologic examination of the bronchoalveo-
lar fluid (BAL) were negative for malignancy and the patient was referred for  
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(a)                                       (b) 

  
(c)                                      (d) 

Figure 1. (a)-(d) Chest CT at the time of initial diagnosis revealing a 4 cm mass in the 
right upper lobe, right hilar and right upper paratracheal lymphadenopathy ((a) and (b)). 
Postoperative chest CT showing no residual disease, with only post radiation lesions re-
maining in the superior segment of the right lower lobe ((c) and (d)). 
 

  
(a)                                        (b) 

  
(c)                                       (d) 

Figure 2. (a)-(d) PET CT showing extensive hypermetabolic infiltrates (SUV 19,4) in the 
middle lobe and the superior segment of the right lower lobe, consistent with disease 
progression. 
 
further investigation by CT guided fine needle biopsy (FNB). However, a new 
CT scan showed further deterioration with cavity formation and infiltrates and 
nodules seen in both lungs (Figures 3(a)-(d)). The patient kept being febrile and 
continued to complain about fatigue. He was admitted to hospital twice, where 
he was given two courses of advanced antibiotics with little clinical improve-
ment, but with remission of the symptoms some days after the cessation of the 
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antibiotics. Three weeks after bronchoscopy, M. tuberculosis was identified in 
BAL culture, sensitive to all antituberculous drugs. Consequently a four-drug 
antituberculous regimen was initiated. The patient responded favourably with a 
great clinical and radiographic improvement (Figures 4(a)-(d)) and showed 
good tolerance to treatment. While he was on the fourth month of anti-TB 
therapy, the patient developed brain metastases consistent with progressive dis-
ease and died in March 2020. Informed consent was obtained from the patient’s 
wife for the publication of the case report. 
 

  
(a)                                   (b) 

  
(c)                                    (d) 

Figure 3. (a)-(d) Chest CT in July 2019 showing cavity formation, infiltrates and nodules 
seen in both lungs ((a)-(d)). 
 

  
(a)                                   (b) 

  
(c)                                    (d) 

Figure 4. (a)-(d) Chest CT 3 months after the initiation of anti-TB therapy showing a 
significant radiographic improvement with a great reduction of the size and thickness of 
the cavity, as well as the number of the nodules ((a)-(d)). 
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3. Discussion 

Durvalumab is an immune checkpoint inhibitor which was first approved for 
urothelial carcinoma and NSCLC in 2017. It is an IgG1 human antibody, target-
ing programmed-cell death ligand-1 (PD-L1) and consequently inhibiting the 
PD-1/PD-L1 pathway [5]. Normally, activation of PD1/PD-L1 pathway leads to 
suppression of T-cell activation. Tumor cells in many cancer types express PD-1 
and in that way escape immune surveillance. Blockage of PD-1/PDL-1 pathway 
leads to T-cell activation against tumor cells and consequently immune func-
tions are enhanced for the benefit of the host. Antibody immune checkpoint in-
hibitors have so far demonstrated a satisfying tolerance and the side effects are 
remarkably fewer compared to cytotoxic agents. The most common irAEs in-
clude endocrine (hypo/hyperthyroidism), gastrointestinal (colitis, diarrhoea), 
lung (pneumonitis), skin and musculoskeletal disorders [1]. ICIs enhance im-
mune functions and therefore irAEs are not expected to include infectious dis-
eases. Moreover, a study that was conducted by J. Jurado et al. showed that im-
paired immunity in TB is associated with suppressed T-cell activation and re-
duced production of IFN-γ mediated by PD-1/PD-L1 pathway, suggesting that 
blockage of PD-1/PD-L1 pathway plays a protective role in M. tuberculosis in-
fection [6]. Despite this fact, PD-1 deficient mice were found to be extremely 
susceptible to tuberculosis infection, showing reduced survival and higher bac-
terial loads, due to altered inflamatory response [7]. As described by Lázár-Molnár 
et al., the PD-1/PD-L1 pathway is essential in order to control excessive inflam-
matory response against M. tuberculosis, implying that excessive immunity 
could be as harmful as impaired immunity. Indeed, our patient showed a dra-
matic deterioration of his CT scan due to TB after surgery, consistent with in-
creased inflammation, which may be relevant to the previous administration of 
Durvalumab. 

In clinical practice, it is already known that the risk of developing active tu-
berculosis during cytotoxic chemotherapy is high, due to immune suppression. 
Recently, there are data suggesting that active pulmonary or extrapulmonary tu-
berculosis can also be detected with the use of immunotherapy in cancer. Ac-
cording to a multicentre, prospective registry in France, the relative incidence of 
tuberculosis among cancer patients receiving anti-PD-1/PD-L1 agents could be 
about one case per 1000 patients, which is much higher than the incidence of TB 
in the general population [8]. In review of current literature there are five cases 
of tuberculosis (three pulmonary, one pericardial, one spinal) among patients 
receiving Nivolumab for NSCLC [8] [9] [10] [11] [12]. Four cases of patients 
under therapy with Pembrolizumab for melanoma [8] [13] [14] and Hodgkin’s 
lymphoma [15] have also been published. Three patients developed pulmonary 
tuberculosis and the fourth pleural tuberculosis. Our patient was diagnosed with 
pulmonary tuberculosis a few months after therapy with Durvalumab, which, to 
our knowledge, is the first case of TB reported for the specific drug. Only one 
other case diagnosed with invasive aspergillosis while being under treatment 
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with Durvalumab for NSCLC has been reported [16]. Our patient, like most cas-
es mentioned above, had also received chemotherapy in addition to Durvalumab 
and therefore it is difficult to associate the activation of TB with the administra-
tion of Durvalumab alone. However, the dramatic clinical and radiographic 
presentation as well as the rapid progress of the disease could be connected with 
the excessive inflammation. 

4. Conclusion 

In conclusion, clinical doctors should be highly suspicious when dealing with 
oncologic patients receiving anti-PD-1/PD-L1 inhibitors in respect of the wide 
range of the adverse events and the lack of experience so far. The impression 
that anti-PD-1/PD-L1 inhibitors are not associated with high prevalence of in-
fectious diseases is challenged. Opportunistic infections, and especially tubercu-
losis, should be part of the differential diagnosis, particularly in cases with com-
patible clinical presentation. In patients diagnosed with TB while on treatment 
with anti-PD-1/PD-L1 inhibitors a rapid deterioration due to excessive inflam-
mation may be anticipated. Screening for active or latent TB before the adminis-
tration of ICIs to cancer patients should be considered prospectively. 
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