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INTRODUCTION

Pneumonitis (pulmonitis) is a general term defining 

the inflammation of the pulmonary tissue, which, in 

case of bacterial or viral etiology, bears the name of 

pneumonia, while in the non-infectious origin of the 

disease (for example, after the exposure to allergic 

agents, radiation or medicinal products), a term 

“pneumonitis” is used.

Currently, the therapy with immune checkpoint 

blockers becomes more and more demanded, with 

this, the immunotherapy, just like any other treatment, 

has its side effects. The occurrence rate of such  

a life-threatening complication as pneumonitis, is small 

and ranges within 3–5% for cases of monotherapy with an 

inhibitor of the PD-1 (programmed cell death protein 1) or 

the PD-L1 (programmed death-ligand 1), reaching up to 

10% in cases of combined therapy, however, according 

to the American Thoracic Society, the mortality rates 

reach 35% of the total number of fatal outcomes [1].

PATHOGENESIS OF PNEUMONITIS

The tumor cells at their core represent a foreign 

agent, even considering its development from the 

proprietary cells [2], which the immune system should 

recognize and destroy. However, to avoid death, 

the tumor cells have developed various protection 

mechanisms. The first way is the expression of 

cytotoxic CTLA-4 (cytotoxic T-lymphocyte associated 

protein 4) on their surface, which leads to the inhibition 

of the immune response [3]. The second is producing 

the PD-L1 and PD-L2 ligands, which bind to the PD-1 

receptors on the Т-cells, by this blocking them and 

restricting the immune reactions. 

The immunotherapy is aimed at turning off the 

abovementioned mechanisms of inhibiting the immune 

system. By bonding to the cancer cells or lymphocytes, 

monoclonal antibodies to the immune control points 

block the interaction between the receptors, restoring 

the normal immune reaction. Currently, for clinical use, 
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НАУЧНЫЙ ОБЗОР

the PD-1 inhibitors Nivolumab and Pembrolizumab are 

approved, as well as the PD-L1 inhibitors Atexolizumab, 

Avelumab and Durvalumab along with the CTLA-4 

antibody Ipilimumab. 

The pathogenesis of pneumonitis itself is not 

completely studied. According to one of the versions, 

the most substantial from our point of view, the immune 

checkpoints participate not only in the activation of 

the immune response, but also in the prevention of its 

excessive activity in terms of proprietary cells. In cases 

of immunotherapy, this mechanism gets turned off  

and the autoimmune processes develop. 

RISK FACTORS OF DEVELOPING 

PNEUMONITIS

Pneumonitis, as a complication of immunotherapy, 

develops relatively infrequently, thus, there are 

circumstances increasing this probability. From various 

literature sources, we have isolated the main risk 

factors: the most commonly mentioned are the chronic 

diseases of the lungs in patients before treatment, such 

as the interstitial lung diseases, the chronic obstructive 

pulmonary disease, smoking, the combination with 

immunotherapy agents and other treatment methods [4],  

elderly age [5], past episodes of radiation therapy [6].  

Also, a dependence was also shown on the type 

of tumor [7]: in particular, in renal cell cancer and 

non-small cell lung cancer, the occurrence rate of 

developing pneumonitis is higher than in melanoma 

(4.4% and 1.4%, respectively). The immunotherapy 

medication also plays a role: thus, PD-1 inhibitors show 

higher pneumonitis rates comparing to PD-L1 inhibitors 

and higher rate of III or IV degree pneumonitis. The rate 

of developing pneumonitis is not dose-dependent [7], 

however, its cumulative pattern was reported, i.e. the 

rate is higher in cases of long-term treatment.
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CLINICAL SIGNS OF PNEUMONITIS

During the analysis of literature sources, it was 

found that pneumonitis does not exhibit characteristic 

clinical symptoms, with the main complaints being 

shortness of breath, coughing, fever and chest pain; 

also, previously existing chronic lung disease add 

to the complexity, the exacerbations of which show 

similar manifestations. 

Pneumonitis is defined by the following diagnostic 

parameters based on the criteria proposed by the 

Idiopathic Pulmonary Fibrosis Clinical Research 

Network (IPFnet) [5]: 

1) inexplicable increase in the shortness of breath 

within the last 30 days; 

2) data from computed tomography with new bilateral 

foci of induration of pulmonary tissue showing the 

consolidation or ground glass patterns; 

3) absence of signs of pulmonary infection as a result  

of diagnostic bronchoalveolar lavaging, endotracheal 

aspiration or sputum bacterial culture combined 

with negative blood tests for other potentially 

infectious pathogens; 

4) absence of signs of malignant cells in the fluid 

obtained after the bronchoalveolar lavaging 

performed for the purpose of ruling out the lymphatic 

pattern of cancer spreading; 

5) ruling out the left-sided cardiac failure and other 

possible causes of acute respiratory insufficiency; 

6) the interval between the last administration of 

systemic antitumor therapy and developing the 

clinical and radiology signs being less than 4 weeks.

According to the National Cancer Institute Common 

Toxicity Criteria for Adverse Events (NCI СТСАЕ, 

version 5.0) [8], several severity degrees of pneumonitis 

are known:

•	 Ist degree — asymptomatic with the absence of 

clinical signs or complaints in a patient: the changes 

can be found only based on the results of computed 

tomography (CT); only clinical or diagnostic  

follow-up is indicated;

•	 IInd degree — symptoms, insignificantly affecting 

the quality of life in a patient, requiring only limited 

medical intervention (medication therapy);

•	 IIIrd degree — intensive symptoms, restricting the 

everyday activities of the patient, requiring medicinal 

and oxygen therapy;

•	 IVth degree — life-threatening respiratory 

insufficiency, emergency medical intervention is 

indicated (for example, tracheotomy or intubation);

•	 Vth degree — severe respiratory insufficiency,  

lethal outcome.

DIAGNOSTICS OF PNEUMONITIS

The functional examination of the lungs is one of 

the early and sensitive methods for the diagnostic 

of pneumonitis, which can be revealed by a relative 

decrease in functional expiratory vital capacity of ≥10% 

from the baseline value, a decrease in the diffusion 

capacity of the lungs for carbon monoxide (DLCO) 

<60% of the reference, by a decrease of the walking 

distance down to <300 m along with the desaturation 

by <85% to the end of 6 minute walking test.

Bronchoscopy with bronchoalveolar lavaging shall 

be arranged at the early stages of examination to rule 

out the alternative diagnoses, such as pneumonia [3]; 

the lymphocytes count being >60% can indicate the 

presence of pneumonitis.

High-resolution computed tomography is the gold 

standard of detecting pneumonitis, of evaluating 

its progression or resolving. As can be stated from 

the abovementioned classification by NCI СТСАЕ 

(v. 5.0), at the 1st stage of the disease, the radiology 

abnormalities precede the development of complaints 

in patients, due to which it is important to figure out 

what the CT-changes look like. Sadly, but there are no 

specific radiology signs of pneumonitis. Summarizing 

the data from the analyzed sources, we have defined 

the main and the most commonly manifesting patterns, 

which were classified in accordance with international 

multidisciplinary classification of interstitial pneumonias 

from the American Thoracic Society / European 

Respiratory Society (ATS/ERS) [9]: 

•	 the pattern of cryptogenic organizing 

pneumonia  [3] visualized as focal consolidation 

with subpleural and/or peribronchial distribution 

and air bronchograms. The specific signs 

considered is the reverse halo (atoll sign) — foci 

of opacity (ground glass-type) at the center and 

consolidation along the periphery (Fig. 1); 

•	 the pattern of non-specific interstitial pneumonia [10] 

visualized as confluent bilateral opacity (ground 

glass-type) and reticular changes predominantly 

in the peripheral and lower areas of the lungs 

in the lower lobes with pronounced traction 

bronchiectasеs and loss of the lower lobe volume. 

Other findings may include peribronchovascular 

distribution with preserved normal pulmonary tissue 

subpleurally (Fig. 2);

•	 the pattern of hypersensitivity pneumonitis [11] 

visualized as diffusely distributed induration of 

the pulmonary tissue (ground glass-type) with 

centrilobular nodules and “air trapping” upon 

exhaling (Fig. 3);
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•	 the pattern of acute respiratory distress-

syndrome  [10] visualized as diffuse or multifocal 

increase in the density of pulmonary tissue (ground  

glass-type) and consolidation, predominantly with 

anterior-posterior gradient distribution, as well as 

decreased lung capacity, dilation of bronchi and 

traction bronchiectases (Fig. 4).

Particularly complex is the diagnostics of 

pneumonitis in patients with past episodes of radiation 

therapy applied to the chest cavity organs, for they 

develop another type of pneumonitis — the radiation 

one. The X-ray signs of radiation pneumonitis are the 

following: focal consolidation of pulmonary tissue 

located approximately in the area of the high-dose 

irradiation, more commonly unilateral, affecting lesser 

number of the lung lobes and having a sharp margin, 

not corresponding to the normal anatomy of the lobe, 

while the drug-induced pneumonitis has a tendency 

towards being bilateral, affecting more lobes and rarely 

having a sharp margin [6].

Taking into consideration the complexity of 

diagnostics and evaluation of pneumonitis  associated 

with immunotherapy, a necessity occurs for searching 

new approaches to the analysis of CT-images. We 

have found the data on their processing by means of 

using the artificial intelligence software. During the 

pandemic of pneumonia associated with coronaviral 

infection (COVID-19), the developers were teaching 

the artificial intelligence software to recognize and to 

evaluate the characteristic changes in the pulmonary 

tissue. Taking into consideration the fact that the 

basis of the radiology pattern of COVID-19 includes 

the interstitial changes, it also becomes possible 

to recognize pneumonitis [12]. The extrinsic value 

in using the artificial intelligence is represented by 

the quantitative evaluation of the extent of impaired 

pulmonary tissue, which allows for tracking the 

dynamic changes of the disease. From our point of 

view, the research works in this field are of significant 

interest.

Fig. 1. The pattern of cryptogenic organizing pneumonia: 

before (а) and after (b) immunotherapy (arrows). 

Fig.  3. The pattern of hypersensitivity pneumonitis:  

before (а) and after (b) immunotherapy (arrows).

Fig. 2. The pattern of non-specific interstitial pneumonia: 

before (а) and after (b) immunotherapy (arrows). 

Fig. 4. The pattern of acute respiratory distress-syndrome: 

before (а) and after (b) immunotherapy (arrows).
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TREATMENT OF PNEUMONITIS

The treatment tactics for pneumonitis in many 

sources is quite general by its nature. We have 

summarized the data from the national and foreign 

sources with systematizing them depending on  

the severity.

In case of grade I, no treatment is indicated, 

while the immunotherapy can be continued without 

interruption. The recommendations include regular 

check-ups with repeated chest CT scans and with 

testing the respiratory functions in 3–4 weeks. If 

clinical symptoms or radiology changes develop,  

which precede the progression of the disease, the 

treatment tactics shall be changed and shall correspond 

to higher grade pneumonitis. 

In case of grade II, it is recommended to avoid 

continuing immunotherapy and to initiate oral 

glucocorticoids. Currently, there are no randomized 

clinical studies, which could show unambiguous 

approaches in terms of the dosages of systemic 

glucocorticoids and to the duration of their 

administration. Thus, in a small number of published 

articles [13], the dosages 1–2 mg/kg of the body 

weight for glucocorticoids were reported, the duration 

of therapy was 6–8 weeks (with maximum of up to 

12 weeks). The national guidelines recommended 

Prednisolone at a dosage of 1–2 mg/kg daily or 

Methylprednisolone at a dosage of 0.5–1 mg/kg daily 

orally [14]. The treatment continues for 4–6 weeks. 

Generally, the patients are supervised in the out-patient  

settings with an evaluation of dynamic changes in 

the clinical signs within 48 hours from the initiation of 

steroid therapy and once or twice a week afterwards. 

The intake of glucocorticoids shall be continued at the 

initial dosage, until the symptoms do not regress to 

grade I or to the initial level, after which the dosage 

should be slowly decreased within a 6-weeks period. 

In cases of grade III and IV pneumonitis, 

hospitalization is required with immediate cessation 

of immunotherapy. Before the initiation of therapy, 

bronchoscopy should be done with analyzing the 

bronchoalveolar lavaging sample for ruling out 

the infectious origin of the lesion. The majority of 

thoracic societies recommend intravenous injection 

of Methylprednisolone or its equivalent at high 

dosages (Methylprednisolone 1–2–4 mg/kg daily) [15]. 

The indication for oxygen therapy is the decrease of 

saturation to 88%.

Special attention should be paid to the fact 

that achieving clinical improvement in cases of 

glucocorticoid therapy is the signal to initiate the slow 

(lasting 6 weeks at least) decreasing the dosages of the 

medicinal product. In case of a rapid dosage decrease, 

ricochet pneumonitis develops, the course of which 

can be more severe than the one of the initial cases.

Particularly complex in terms of treatment is the 

steroid-refractory pneumonitis, which, according to the 

publication data, develops in 20–40% of the patients [13]. 

In case of developing the refractory pneumonitis, 

the options for consideration include additional 

immunosuppressive therapy with Mycophenolate 

Mofetil, Cyclophosphamide or Infliximab (5 mg/kg, 

single administration) [14, 15]. The intravenous therapy 

with immunoglobulins is proposed as the safer and 

more effective therapy than treatment with Infliximab  

or its combination with Immunoglobulin [13].

Another therapy option is the inhibitor of  

interleukin 6 receptors Tocilizumab, which has 

shown good efficiency in a single research. Other 

immunosuppressants, such as Mycophenolate Mofetil 

or Cyclophosphamide, are considered slow-acting, 

due to which their efficiency is doubtful.

According to the data from another research [4], 

the improvement/resolving of pneumonitis during the 

treatment can be achieved in 88–90% of the cases: 

for grade I — approximately in 100%, for grade II — 

in 93%, for grade III and higher — in 64%. This statistics 

shows the importance of detecting pneumonitis at  

early stages. However, even in cases of complete 

recovery, the overall survival of the patients having 

an episode of pneumonitis is lower comparing to the 

patients without such a complication [5].

In some research works, it was found that patients, in 

which adverse reactions develop, show better treatment 

response than in patients with no complications. Thus, 

the patients with pneumonitis have achieved higher 

rates of total treatment response comparing to the ones 

without it (37% versus 18%, respectively) [16]. Thus,  

re-initiation of immunotherapy can be desirable, though 

the total rates of side effects in cases of re-initiation are 

higher. According to the opinion from the Society for 

Immunotherapy of Cancer (SITC) [17], repeated intake 

of the medicine is possible in patients with completely 

treated pneumonitis grade II, as well as in separate 

patients with completely resolved grade III pneumonitis, 

in which the benefits of immunotherapy overwhelm the 

risk of recurrence-related complications. Patients with 

grade IV pneumonitis should not undergo repeated 

immunotherapy. In the national recommendations [14], 

it is permitted to re-initiate therapy for grades I and II,  

while grades III and IV mean permanent cessation  

of therapy.  



REVIEW

95www.clinpractice.ru

Vol 16 №2
2025

CONCLUSION

When selecting the articles and recommendations, 

we have grouped the data on the treatment of 

pneumonitis depending on the stage and we have 

reviewed the rarely used medicinal products. The 

analysis of a large number of literature sources helped 

us revealing the difficulties of this potentially fatal 

disease. One of the new and, from our point of view, 

promising methods is using the artificial intelligence  

for analyzing the CT-scans. The extrinsic value is shown 

for the possibility of quantitative evaluation of the 

impaired pulmonary tissue for more precise tracking of 

dynamic changes of the disease course. 

Therapy with immune checkpoint blockers is 

a  relatively new, but well-proven type of treatment 

for oncological diseases. Due to the fact that 

immunotherapy becomes more sought-after, currently 

even the list of indications used for this purpose 

becomes expanded, which, undoubtedly, shall lead to 

the growth in the number of complications and, due 

to the fact that such patients are admitted not only 

to the oncology-specialized institutions, a necessity 

grows in informing the physicians of various specialties 

in this threat. It is important to have the physicians 

maintaining a high index of suspicion, for pneumonitis is  

a life-threatening complication, nevertheless, when 

detected at early stages and with proper therapy 

prescribed, it is can be very successfully treated, which 

increases the survival rate among the oncology patients. 
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