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In the last decades, immunotherapy (IMT) added Immune Checkpoint Inhibitors (ICI) as one of the most potent
tools developed recently to improve traditional oncology treatment. ICI consists of using monoclonal antibodies to
inhibit the immune checkpoints (IC)-ligand binding, and, consequently, the activation of the immune cells is

conserved.

immune checkpoint immunotherapy cancer IRAE ICI

| 1. Tuberculosis (TB)

TB is an infectious disease caused by the bacilli Mycobacterium tuberculosis (M.tb). The immune response
develops a cellular structure called granuloma to contain the M.tb infection. TNF (Tumour Necrosis Factor) is an
inflammatory cytokine necessary to maintain and form granuloma 2. TNF was one of the first molecules selected
as a target in the treatment of rheumatoid arthritis (RA) to limit chronic inflammation; infliximab is an anti-human
monoclonal antibody (chimeric mouse—human) that inhibits soluble TNF in both the monomeric and trimeric form,
and etanercept is a fully human recombinant molecule consisting of two subunits of the TNF receptor 2 to block the
trimeric form of TNF Bl. From 1998 to 2001, 70 TB cases were associated with using infliximab; from these, 12

patients died 4,

Now in the era of ICIs, reports indicate a substantial risk of latent TB reactivation associated with using blockers of
the PD-1 pathway. Using a mouse model knockout for PD-1, E. L4z&r-Molnér et al. reported that the loss of the
PD-1 pathway favours an excessive inflammatory state, increasing the necrotic damage and reducing the

infiltration of T and B cells, which affects the capacity to control M. tb proliferation I,

A growing number of reports show a reactivation of pulmonary TB in humans using IMT, for instance, after using
PD-1 inhibitors such as Pembrolizumab and Nivolumab BIIE The frequency of TB reactivation is higher in
patients with haematological malignancies compared to solid tumours B9 A meta-analysis by K. Liu et al.
indicates that patients treated with PD-1/PD-L1 blockers had a 35 times higher probability of reactivating TB than
the general population, and the mortality was extremely high because 30% of these patients that experienced
reactivated TB died 19,

Even patients with uncommon cancer, such as nasopharyngeal carcinoma and Merkel cell carcinoma, developed

TB following PD-1 blockade therapy; authors described that pembrolizumab disturbs the T cell response because,
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although they observed specific Thl lymphocytes CD4+, others such as Th17, CD8+, and FoxP3+ T-cells did not
show an increase over time (8],

The limited evaluations of specific T cells to cancer cells and M.tb suggest an imperative need for animal models at
a basic level and the clinical caution to test cancer patients for latent TB before starting ICI treatment, especially in

countries with a high incidence of TB.

| 2. Aspergillus fumigatus Infection

Aspergillus fumigatius is a fungus, causative of several diseases, mainly in the respiratory airways due to the high
presence of spores in the airborne particulate matter (111, As a result of the immune status of the host, Aspergillus
fumigatius spores can lead to a broad spectrum of diseases, including invasive aspergillosis, frequently affecting
patients with chronic obstructive pulmonary disease. Other forms are chronic pulmonary aspergillosis and allergic
bronchopulmonary aspergillosis, which show a high incidence among asthma and cystic fibrosis patients [12],

Diverse reports have demonstrated isolated cases of patients with Aspergillus fumigatus infection after IMT use.

A 62-year-old man with diabetes mellitus and metastatic renal cell carcinoma was initially treated with monoclonal
Nivolumab and Ipilimumab to block PD-1 and CTLA-4, respectively 13, Posterior to the finish of the scheme, this
patient continued using rituximab for the carcinoma treatment 22l In a separate case from the Brooklyn Hospital
Center (New York), a 63-year-old man completed chemotherapy with paclitaxel and carboplatin to treat non-small-
cell lung cancer (NSCLC). After three months, four cycles of Durvalumab began to block PD-L1; however, the

patient showed difficulty of breath, and Aspergillus fumigatus was identified in the pleural fluid culture 24!,

Another reported case is a 68-year-old man treated for NSCLC with chemoradiotherapy and subsequently with
durvalumab 22!, After the second dose, bacterial pneumonia with fever and IRAE were considered, and Aspergillus
fumigatus was isolated from bronchoscopy-obtained samples 2. This patient did not report comorbidities
associated with infection susceptibility such as diabetes mellitus; it is important to note this because data suggest

that opportunistic infections in patients with IM could be related to metabolic disorders 141,

The exact mechanism by which opportunistic infections occur in patients with IMT is poorly understood. Still, it is
possible that the co-infections could result from many immune alterations during ICI administration, such as a
hyper-inflammatory state. Usually, to control this paradoxical response, corticosteroids are used to reduce hyper-

inflammation. However, this induced immunosuppression also induces another undesirable effect.

| 3. Pneumocystis jirovecii

Pneumonia caused by the fungus Pneumocystis jirovecii is a common opportunistic infection affecting

immunosuppressed patients 8. Currently, there are reports about this infection in patients treated with IMT.
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M. Schwarz et al. reported two lethal cases of infection by Pneumocystis jirovecii in patients treated with PD-L1
blockers 7. The first was a man, 79 years old, diagnosed with bilateral NSCLC, posterior to an unsuccessful
scheme of six cycles of chemotherapy with carboplatin and gemcitabine, followed by radiotherapy; nivolumab was
initiated, but it was stopped twice because of recurrent respiratory infections. A thoracic computerized tomographic
(CT) scan showed that the patient had reticular and nodular thickening at the four nivolumab cycles. Nivolumab
was retired, and immunosuppressive treatment with corticosteroids was initiated. However, the patient presented
severe dyspnoea, dry cough, hypotension, tachycardia, and fever after four weeks, and, using quantitative PCR,
the presence of Pneumocystis jirovecii was confirmed. The patient was deceased 2 weeks later due to respiratory
failure (171,

In the second case, a man of 53 years old was diagnosed with stage IlIA NSCLC. The patient was treated with
cisplatin and vinorelbine, followed by a right upper lobe resection 2. Nivolumab and radiotherapy were used to
treat residual mediastinal tumour persistence. By the third cycle of nivolumab, the patient developed dyspnoea and
fever, and the CT scan showed evidence of pneumonitis. Nivolumab was suspended from initiating corticosteroid
administration, despite an initial improvement; after a month, the patient deteriorated dramatically, and his

bronchial alveolar lavage was positive for Pneumocystis jirovecii infection and cytomegalovirus positivity 17,

There are reports of complications in younger people than in the previous study. A report of 2020 at the Children’s
Hospital of Philadelphia describes the case of an 18-year-old woman diagnosed with primary mediastinal B-cell
lymphoma (PMBCL) and a previous history of pulmonary embolism. Initially, she was treated with six cycles of
rituximab, etoposide, prednisone, vincristine, cyclophosphamide, and hydroxydaunorubicin with a refractory result.
Then, the patient began treatment for 8 months with pembrolizumab, and at 11 doses, she started to have
respiratory symptoms of exertional shortness of breath, chest tightness, and pleuritic chest pain. Pneumocystis
jirovecii was detected in the bronchoalveolar lavage fluid, and she was treated with 21 days of high-dose

trimethoprim/sulfamethoxazole and steroids. After 7 days, she left the hospital, and two weeks later, she improved
8]

Thus, Pneumocystis jirovecii infection is a severe condition that occurs in immunocompromised patients from IMT
use, and it often leads to fulminant respiratory failure. At present, it is not clear which immune mechanism is
affected to induce IRAEs using IC blockers. researchers suggest that the evaluation of the frequency of T cell
subpopulations should be included during the follow-up of patients under IMT schemes. This information could
provide relevant knowledge to identify the main cell subpopulation affected when a specific IC is blocked, even
though it is not clear whether the cell subpopulations are involved in a specific way with the blocked molecule or if

the IRAEs are a consequence of a general immune alteration.
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