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Do inhaled corticosteroids increase the risk of Pneumocystis pneumonia in people with lung cancer?
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Abstract 

Pneumocystis pneumonia (PCP) is a life-threatening infection in immunocompromised patients. It’s relatively uncommon in patients with lung cancer. We report a case of PCP in a 59-year-old man with past medical history of chronic obstructive pulmonary disease treated with formoterol and a moderate daily dose of inhaled budesonide. He had also an advanced stage non-small lung cancer treated with concurrent chemo-radiation with a cisplatin-etoposide containing regimen. The diagnosis of PCP was suspected based on the context of rapid increasing dyspnea, lymphopenia and the imaging findings. Polymerase chain reaction testing on an induced sputum specimen was positive for Pnemocystis jirovecii. Patient was treated with oral trimethoprim-sulfamethoxazole and systemic corticotherapy and had showed clinical and radiological improvement. Six months after the PCP diagnosis, he developed a malignant pleural effusion and expired on hospice care. Through this case, we remind the importance of screening for PCP in lung cancer patients under chemotherapeutic regimens and with increasing dyspnea. In addition, we alert to the fact that long term inhaled corticosteroids may be a risk factor for PCP in patients with lung cancer. Despite intensive treatment, the mortality of PCP remains high, hence the importance ofchemoprophylaxis. 
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Core tip: Pneumocystis pneumonia (PCP) is relatively uncommon in patients with lung cancer. We report a case of PCP in a 59-year-old man with a past medical history of chronic obstructive pulmonary disease treated with formoterol and a moderate daily dose of inhaled budesonide. He had also an advanced stage non-small lung cancer treated with concurrent chemo-radiation. This report attempts to alert for the importance of PCP screening in lung cancer patients under chemotherapeutic regimens and with increasing dyspnea. It also alerts to the role of long term inhaled corticosteroids as a risk factor for PCP in patients with lung cancer.
Msaad S, Yangui I, Bahloul N, ABID N, Koubaa M, Hentati Y, Jemaa MB, Kammoun S. Do inhaled corticosteroids increase the risk of Pneumocystis pneumonia in people with lung cancer? World J Clin Cases 2015; In press
INTRODUCTION 

Patients with hematological and oncological diseases are at increased risk for pneumonia caused by Pneumocystis jirovecii (PCP) because of their disease-related and therapy-induced immunosuppression[1]. However, PCP among lung cancer patients is probably an under-diagnosed complication that the incidence is still unknown and the risk factors remain incompletely identified. We report here a case of PCP in 59-year-old man with chronic obstructive pulmonary diseases (COPD) under long term inhaled corticosteroid therapy and receiving a concomitant radio-chemotherapy for stage IIIB non-small cell lung cancer.
CASE REPORT 
We report the case of a 59 year-old man with a 50 pack year smoking history. He also had a moderate COPD treated with formoterol and moderate doses of inhaled budesonide (800 µg/d). He was admitted to our hospital in Mars 2012 for hemoptysis and evaluation of a right upper lobe lung mass with invasion of the mediastinal pleura and ipsilateral mediastinal lymphadenopathy (Figure 1). CT-guided needle lung biopsies were positive for squamous cell carcinoma of the lungs. Additional work-up using abdominal and brain CT did not detect any extra-thoracic metastases. Thus, the disease was clinically classified as Stage IIIB (T3N2M0). From May to November 2012, he had undergone five cycles of etoposide 100 mg/m2 and cisplatin 20 mg/m2 chemotherapy given in combination with 32 rounds of radiotherapy at 74 Gray. Two months after the first chemotherapy cycle, the patient developed a grade II persistent lymphopenia (750 to 1000 cells/mm3). Control CT scan performed in December 2012 showed partial remission. 

Four months after, the patient came to the emergency department with a ten days history of increasing breathlessness and fever without having any other symptoms, in particular, there was neither chest pain nor hemoptysis. Upon examination, his temperature was 36.7 °C, pulse was 120 bpm, respiratory rate was 33 breaths/min and blood pressure was 120/70 mmHg. He was suturing 99% at room air and his body mass index was 22 kg/m2. Over the right mower base lung, it was noted decreased breath sounds and decreased tactile fremitus with dullness to percussion. Results of the remainder of the examination were entirely normal. Chest X-ray showed the right upper lobe lung tumor. A nodular parenchymal infiltrates appeared in the left upper lobe lung. A little right pleural effusion was also noticed (Figure 2). An arterial blood gas obtained with the patient breathing room air showed pH = 7.41, pCO2 = 40.6 mmHg, pO2 = 68 mmHg, HCO3- = 27.2, O2Sat = 94.5%. Laboratory investigations showed hemoglobin levels of 12.7 g/dL, a leucocyte count of 8030/mm3 with a differential of 81% polymorphonuclear leukocytes, 10% lymphocytes (lymphopenia at 803/mm3), 7% monocytes, 1% eosinophiles and a platelet count of 329.000/mm3. The patient’s erythrocyte sedimentation rate was 86 mm/h, and C-reactive protein was 58 mg/dL. Protein level in the blood was of 29 g/dL. Serum electrolytes, blood urea nitrogen, creatinine, serum glutamic oxaloacetic transaminase and serum glutamic pyruvic transaminase were all between normal limits. Purified protein derivative for a tuberculous skin test was non-reactive. Three acid fast bacilli smears and HIV testing were negative. The patient received 3g of cefotaxim three times a day. On the fourth day on the hospital, his dyspnea was exacerbated and an arterial blood gas obtained on room air showed pH = 7.47, pCO2 = 39.6 mmHg, pO2 = 44.8 mmHg, HCO3 = 21.9, O2Sat = 83.9%. Thoracic CT scan eliminated pulmonary embolism. However, it showed, in addition to the primitive tumor, a widespread Thin-walled cysts and nodules throughout the lungs but most prominent at the right lung. There were also a small right apical pneumothorax and a small bilateral pleural effusion (Figure 3). Pleural fluid was transudative and cultures were negative. The diagnosis of PCP was suspected based on the context of rapid increasing dyspnea, lymphopenia following treatment with chemoradiation and the imaging findings. Bronchoscopy with bronchoalveolar lavage was indicated but couldn’t be performed because of severe hypoxemia. Polymerase chain reaction (PCR) testing on an induced sputum specimen was positive for Pnemocystis jirovecii.
Treatment for PCP was started with trimethoprim-sulfamethoxazole (TMP-SMX) given orally three times a day at a dose of 20 mg/kg per day with TMP and 100 mg/kg per day with SMX (12 tablets of co-trimoxazole daily). A short course of high-dose dexamethasone (120 mg/d) was also given intravenously for three consecutive days followed by 1 mg/kg per day of prednisone with gradual tapering. 
The patient showed clinical and radiological improvement and was discharged after hospitalization for a month with instructions to complete twenty one days treatment with TMP-SMX and one month of corticotherapy. Since then, he has been seen at our hospital once a month and he remained stable during two months. In July 2013, he was re-admitted for rapid deterioration of the general status. He reported also a shortness of breath that gradually worsened. A follow-up thoracic CT scan showed a large right pleural effusion. Needle pleural biopsy confirmed metastatic pleurisy. Therapeutic abstention was decided because of the deep deterioration of the general status, and the patient received just palliative care. He expired three months later. An autopsy was not performed.
DISCUSSION 
PCP is an opportunistic life-threatening fungal infection caused by Pneumocystis Jirovecii. It’s seen in immune-compromised individuals, primarily among HIV-infected patients[2]. However, the increasingly frequent use of immunosuppressive drugs had led to outbreak for PCP in patients not infected by HIV[1]. We report here a case of PCP in a patient with advanced stage non small cell lung cancer (NSCLC) treated by cisplatin/etoposide concurrent chemoradiation therapy. PCP is relatively uncommon in patients with lung cancer. Its incidence remains still unknown. Recent evidence suggests that about 0.11% of the patients with solid malignancies developed PCP (30 cases of PCP among 26085 patients[3]. In another retrospective investigation of 150 lung cancer patients receiving chemotherapy or radiotherapy during 1 year, authors found a low incidence of clinical PCP, less than 1%. However, there was relatively higher (31%) percentage of PCR positivity in patients who developed pneumonia while being treated for lung cancer than in those being treated for other solid tumors[4]. The incidence of PCP in patients with solid tumors has recently increased, probably because of better overall survival and use of more aggressive chemotherapy[5]. The higher risk has been reported with vincristine and cyclophosphamide, but less communally with platinum-based regimens[2,5,6]. With these cytostatic agents, the risk of developing PCP depends on the severity and the duration of neutropenia[1]. Moreover, patients receiving their first cycle of chemotherapy are at a higher risk of infection than in following cycles[1]. In our case, the diagnosis of PCP was not initially suspected because of the long time from the completion of chemotherapy to the onset of pneumonitis and the absence of neutropenia. However, the patient should be regarded as a host risk for PCP due to additional factors such as the advanced stage of the underlying malignancy, associated comorbidities (COPD), the use of radiotherapy as well as inhaled corticosteroid therapy[1,7]. In fact, radiation to the thorax can increase the risk of developing PCP by producing significant lung parenchymal lesions or by causing lymphocyte-depleting as was observed in our case[7]. Paradoxically, it has been reported that PCP infiltrates may spare the aera of the lung that is included in a radiation port either during the course of therapy or several months after[7,8]. In our patient, the pulmonary infiltrates were more prominent on the left lung compared to the previously irradiated right side. This presentation called “photographic negative of post-radiation pneumonia is a distinct finding in PCP[9].
Most patients undergoing chemotherapy for solid tumors received corticosteroids at the time of the PCP diagnosis[2,5]. In fact, it has been long known that systemic corticosteroid treatment is a major and a common factor for PCP, and accounts for 55 to 99% of published cases in non-HIV infected patients[10]. For instance, a dose of 30 mg of prednisone or the equivalent for 12 wk is considered a significant risk factor[6,8]. The mechanism could be a decrease of blood CD4+ lymphocyte count[11]. Nevertheless, the impact of inhaled corticosteroid on the risk of infection is still unknown. On reviewing medical literature, we only had found one case of association between inhaled corticosteroid and PCP in a lung cancer patient with COPD[7]. Another case was also described in one asthmatic child[12]. These reports suggest that long term inhaled corticosteroid should be considered as a risk factor for PCP especially in immune-compromised hosts such as COPD or ling cancer patients, even in the absence of marked leucopenia[7]. However, the magnitude of this risk, the effects of different preparations and doses, and the mechanisms of this effect remain unclear[13]. Of the ICS studied, only fluticasone demonstrated a dose-related increase in risk of pneumonia in patients with COPD. This difference between fluticasone and budesonide may be explained by the longer retention of fluticasone in the airways, with potentially greater inhibition of type-1 innate immunity[14]. More studies are needed to understand the increased PCP risk with ICS. 
The outcome of PCP in patients without HIV infection is worse than in HIV-positive patients[15] with a higher mortality (30%-60% vs 10%-20%)[16]. Despite its poor outcome, the need for primary PCP prophylaxis in patients with lung cancer is still considered less clear or even questioned by some authors. Several studies recommended that PCP prophylaxis should be performed if patients with lung cancer received prolonged systemic corticosteroids, prednisone or equivalent at least 20 mg for more than 4 wk[17]. Our patient didn’t receive any PCP prophylaxis because he wasn’t under long-term steroid medication. He was just receiving long term ICS that might be, as already mentioned, a risk factor for PCP, even if it has not yet been clearly demonstrated[7]. This fact should lead to discussing prophylaxis in patients receiving ICS, on case-by-case basis, even without any specific recommendation. 
Long term inhaled corticosteroids may be linked with an increased risk of PCP in lung cancer patients with COPD, even in the absence of marked pneumonia. More studies are needed to clarify the magnitude of this risk, the effects of different preparations and doses, and the mechanisms of this effect. In lung cancer patients under long term ICS, chemoprophylaxis should be considered, although its indication and duration are still controversial.
COMMENTS
Case characteristics

A case of Pneumocystis pneumonia (PCP) in-59 year-old man with chronic obstructive pulmonary diseases under long term inhaled corticosteroid therapy and receiving a concomitant radio-chemotherapy for stage IIIB non-small cell lung cancer.
Clinical diagnosis

Increasing breathlessness and fever.
Differential diagnosis

Bacterial pneumonia and pulmonary tuberculosis.

Laboratory diagnosis

lymphopenia at 803/mm3, erythrocyte sedimentation rate was 86 mm/h, C-reactive protein was 58 mg/dL, protein level in the blood was of 29 g/dL, purified protein derivative for a tuberculosis skin test was non-reactive and three acid fast bacilli smears and HIV testing were negative.
Imaging diagnosis

Thoracic CT scan showed primitive tumor with a widespread Thin-walled cysts and nodules throughout the lungs, most prominent at the right lung, associated a small right apical pneumothorax and a small bilateral pleural effusion.
Pathological diagnosis

Pneumocystis jirovecii pneumonia.
Treatment

Twenty one days treatment with trimethoprim-sulfamethoxazole and one month of systemic corticotherapy.
Related reports

The increasingly frequent use of corticosteroids, chemotherapy, and other immunosuppressive drugs had led to outbreak for PCP in patients not infected by HIV, in particular in oncological diseases such as lung cancer. 
Term explanation

Pneumocystis jiroveci (formerly Pneumocystis carinii) is a fungal opportunistic pathogen of immunocompromised patients. It has gained particular prominence since the onset of the AIDS epidemic.
Experiences and lessons

PCP should be suspected in lung cancer patients with increasing dyspnea if they have risk factors such as chemotherapy and prolonged systemic corticosteroids or even long term inhaled corticosteroids.
Peer-review
The subject is interesting.
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Figure 1 Thoracic CT scan showed a mass in the upper lobe of the right lung with invasion of the mediastinal pleura and ipsilateral mediastinal lymphadenopathy.
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Figure 2 Chest X-ray performed at the second patient’s admission showing the right upper lobe lung tumor, a nodular parenchymal infiltrates in the left upper lobe lung with a small right pleural effusion.
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Figure 3 Thoracic CT scan showed primitive tumor with a widespread Thin-walled cysts and nodules throughout the lungs but most prominent at the left lung. There were also a small right apical pneumothorax and a small bilateral pleural effusion.

