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a b s t r a c t 

Immune check point inhibitor has made far-reaching changes in the management of lung 

adenocarcinoma improving drastically the prognosis. We present a case of a 50 years old 

women beneficiary of pembrolizumab who has suffered an acute pneumonitis diagnosed 

with CT imaging the days following the initiation of the drug. The occurrence of immune- 

related events such as pneumonitis complicates the use of immunotherapy and requires a 

well verse radiologist in the matter to diagnosis and helps prevent further aggravation. 
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Introduction 

Immunotherapy also known as immune check-point inhibitor
transformed the management of patients with advanced can-
cers. The use of these molecules has revealed new side effects
commonly called immune-related adverse events. These side
effects are yet to be well-described and classified in literature
as their clinical, biological, and radiological manifestation are
still to be reported. 

As for our case, Pneumonitis is a potentially lethal side ef-
fect of immune checkpoint inhibition, occurring in 1%-5% [ 1 ,2 ]
and it can occur in patients treated with pembrolizumab for
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lung adenocarcinoma, manifesting a rapidly evolving penu-
mocystis pneumonia right after the first use of this drug. 

Case report 

We report a case of 50 years old women known to be a heavy
chronic smoker, diagnosed for a locally advanced lung adeno-
carcinoma ( Fig. 1 ). The patient received induction chemother-
apy (carboplatin/paclitaxel) for 2 cycles. At the end of the third
cycle of carboplatin, the patient went into anaphylactic shock.
After studying the immunohistochemical profile of the tumor,
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Fig. 1 – Axial chest CT image (soft tissue window) revealing 
a cancerous mass at the right lower pulmonary lobe 
invading the posterior mediastinum and involving the 
inferior pulmonary vein. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

the decision was made to introduce pembrolizumab in the pa-
tient’s treatment protocol. 

Three days after her first pembrolizumab administration,
the patient experienced dyspnea, productive cough, myalgia
and night sweats. She rapidly became hypoxemic with an oxy-
gen saturation of 75%, a heart rate of 120 beats per minute, a
respiratory rate of 20 breaths per minute and a temperature
of 38 °C. 

Chest CT scan was performed and showed diffuse ground
glass nodules associated with parenchymal opacities with air
bronchogram at the inferior lung lobe in addition to dissem-
inated thickening of the interlobular interstitium related to
acute interstitial lung disease ( Fig. 2 ). 

The patient started intravenous and oral corticotherapy,
nevertheless her clinical condition worsened with increas-
ing fever, another chest CT scan was realized and described
exacerbation of the pre-existing lesions, the appearance of
Fig. 2 – Axial chest CT images showing diffuse interstial pneumo
thickening of the interlobular interstitium with bronchial wall th
several ground-glass areas associated with septal thickening
forming the crazy paving pattern ( Fig. 3 ). A bronchoscopy with
broncho-alveolar lavage confirmed the diagnosis of pneumo-
cystis pneumonia. A treatment has been initiated based on
trimethropin/sulfamethozal without significant improvement
and the patient died 2 days later in intensive care. The patient
family refused a postmortem autopsy. 

Discussion 

Immune check point inhibitor is one of the most revolutionary
treatments for advanced cancers. This treatment allowed ob-
vious improvement tumor progression and overall survival [3] .
This class of drugs targets a specific group of antigens: the cell
surface receptors cytotoxic T-lymphocyte antigen-4 (CTLA-4),
programmed cell death protein 1 (PD-1), or programmed cell
death ligand 1 (PD-L1) [4] . The mechanism of action of this
type of treatment is responsible for immune related adverse
events including pneumonitis. 

The imaging response patterns from immune check point
inhibitor vary from chemotherapies and fall within the scope
of acute interstitial lung disease. Naidoo et al [5] had previ-
ously classified and distributed the CT findings of 43 patients
under immunotherapy with pneumonitis: ground-glass opac-
ities (37%), interstitial (22%), cryptogenic OP (19%), hypersen-
sitivity (7%), and unclassified (15%). 

Pneumonitis commonly occurs in patients who have non-
squamous cell lung cancer 4.1% and renal cell carcinoma 4.1%,
compared with patients with metastatic melanoma 1.6% [3] .
The vulnerability to pneumonitis in lung cancer patients can
most often be explained by smoking exposure associated with
the presence of an underlying pulmonary pathology [ 6 ,7 ]. 

The start of pneumonitis can be variable, Nishino et al
[3] confirmed in a study that the median time to onset the in-
duced pneumonitis ranging from 0.5 months to 11.5 months.
In other study by Delaunay et al found that the patients with
lung cancer get the pneumonitis earlier than the patient with
melanoma, with median time to start between 2.1 and 5.2
months [8] . 
pathy associated with decreased pulmonary mass (A) 
ickening. (B) Ground glass opacities. 
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Fig. 3 – Axial Chest CT images (A), (B) revealing an exacerbation of interstial pneumopathy with diffuse ground glass. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pneumocystis pneumonia is an opportunistic fungal
pathogen that causes an often-lethal pneumonia in immuno-
suppressed individuals [9] . In literature 5 cases of pneumo-
cystis pneumonia secondary to immune check point inhibitor
have been reported so far [ 10 ,11 ]. The occurrence of pneu-
mocystis is accentuated by corticosteroid treatment of pneu-
monitis. Radiological patterns of pneumocystis are similar to
interstitial pneumonitis and represent one of the main dif-
ferential diagnoses to be mentioned in the radiological report
[12] . 

Conclusion 

Immune check point inhibitor (pembrolizumab) has revolu-
tionized cancer treatment. In this case we present a pa-
tient with lung adenocarcinoma who develops after pem-
brolizumab therapy one of the rarest and earliest side effects.

The pneumocystis represents one of the severe diagnostic
to be feared in a patient with pembrolizumabas treatment. 

Patient consent 

Written informed consent for publication was obtained from
patient. 
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