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Abstract

Pulmonary Langerhans cell histiocytosis is a rare disease with insidious onset and nonspecific manifestations. The article discusses two clinical cases
of patients with a rare pathology — pulmonary histiocytosis from Langerhans cells. Young patients and smokers are described. The diagnosis was
verified morphologically. In the first case, positive X-ray dynamics was noted against the background of smoking cessation, in the second case, the
patient did not stop smoking, due to the severity of shortness of breath, changes in computed tomography of the lungs, prednisone was prescribed.
Against this background, there was no significant positive trend.
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Langerhans cell histiocytosis (LCH) is a rare disease
causing the clonal proliferation of dendritic cells and
macrophages that belong to the mononuclear phago-
cytic system and affecting multiple organs and sys-
tems. The concept of histiocytosis was first proposed
by Farber in 1941, and this disease got several names,
including eosinophilic granuloma, Letterer-Siwe dis-
ease, Hand-Schuller-Christian disease, while Liechten-
stein renamed it to histiocytosis X in 1952. As lungs are
often involved first, the disease was also called pulmo-
nary Langerhans cell histiocytosis. Pulmonary Lang-
erhans cell histiocytosis is a smoking-associated inter-
stitial lung disease characterized by Langerhans cell
proliferation and their infiltration in the lung paren-
chyma [1]. The clinical LCH course in adults is unpre-
dictable, varying from spontaneous regression to pro-
gressive respiratory failure even after smoking cessation
[2-5]. LCH usually starts insidiously, without specific
manifestations (25 %), or with non-specific findings
(pneumothorax as the first symptom was detected in
approximately 10-15 % patients).

This article demonstrates two cases of pulmonary
Langerhans cell histiocytosis with a variable disease
course.

Clinical Case Report No. 1.
Male patient S., 33 years old.

Patient S., 33 years old, visited the pulmonologist
in the polyclinics in September 2023. The patient had
no complaints at the time of examination. History:
on July 28, 2023, during the routine chest X-ray, first
pulmonary lesions were detected (with a relatively sat-
isfactory health and no complaints); the patient was
referred to the pulmonologist. Before 2023, he did not
undergo chest X-ray for several years. History: the
patient had been smoking 1.5-2 packs daily since the
age of 13. He had also been involved in welding works
for several years, often contacting with the welding
aerosol. The family and allergy histories were nega-
tive. The patient denied other concomitant diseases
and chronic treatment. His household conditions were
satisfactory.

No significant alterations of organs and systems were
detected during the physical examination. SpO, (on
room air) 98 %.

On August 2, 2023, the patient underwent computed
tomography (CT) of the chest (Figure 1): multiple, pre-
dominantly centrilobular nodules sized 0.3-0.7 cm are
detected in all pulmonary fields of both lungs. Conclu-
sion: signs of structural pulmonary lesions (differential
diagnosis of tuberculosis, sarcoidosis, Pneumocystis
pneumonia). Left-sided pleural adhesions. Lymphade-
nopathy. The TB specialist counseling was recommended.

The patient S. was counseled by the TB specialist,
and a PPD test was arranged. The diagnosis of tuber-
culosis was excluded. Laboratory tests did not reveal
any abnormalities; pulmonary function tests (including
spirometry, body pletysmography, DLCO) were normal
as well.

On September 2, 2023, the patient underwent video-
thoracoscopy with the left lung biopsy to clarify the diag-
nosis in the thoracic surgery department of SHI Regional
Clinical Hospital (Saratov). Histology: a fibrotic stellate
focus with peribronchial cellular infiltration consisting
of histiocytes, plasma cells, lymphocytes with an admix-
ture of eosinophils and pigmented macrophages was
detected in the pulmonary tissues (with local irregular
cysts). Conclusion: interstitial fibrotic focus based on
the described histological signs. No signs suggesting
active tuberculosis. Accounting for the cellular infiltrate
composition, Langerhans cell histiocytosis X cannot be
excluded.

Accounting for the fact that the described CT signs
did not correspond to histiocytosis well, it was decided
to review the radiological and morphological conclu-
sions. Second radiologist conclusion (acknowledgments
to Ya.L. Manakova, SHI Novosibirsk Regional Clinical
Hospital): lesions were distributed axially (diffusely, with
relatively preserved subpleural areas); craniocaudally
(with predominant lesions in upper areas); pulmonary
dissemination syndrome: combination of cystic and
focal patterns, multiple centrilobular polymorphic foci
0.15-0.65 cm in diameter. Multiple small spherical air-
filled cavities with irregularly thick walls. Some cavities
were irregularly shaped (clover leaf-shaped, branching).
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CT demonstrated signs of pulmonary Langerhans cell
histiocytosis.

Pathology blocks were reviewed in the Federal
State Budget Institution “Scientific Research Institute
of Pulmonology”, Federal Medical-Biological Agency
of Russia (acknowledgements to M.V. Samsonova, A.L.
Chernyaev): pulmonary tissue with thickened inter-
alveolar septa due to lymphoid infiltration, terminal
bronchioles with narrowed lumen and significant peri-
bronchiolar infiltration represented by lymphocytes,
histiocytes, pigmented brown macrophages, with scarce
eosinophils, clear-nucleated cells (Langerhans cells with
langerin and CDla expression); lymphoid aggregates
were also observed. Conclusion: histological signs and
immunophenotype of Langerhans cell histiocytosis.

a) QJ

Figure 1. Computed tomography of the chest (a, b)

¢o

Additional studies (skull X-ray, endocrinologist
counseling, EchoCG) did not demonstrate systemic signs
of histiocytosis. Thus, the diagnosis of Langerhans cell
histiocytosis with pulmonary lesions was established.
Regular follow-up and smoking cessation were recom-
mended for the patient. Accounting for the absence of
clinical disease manifestations, respiratory dysfunction,
no medications were administered.

Follow-up counseling in one year (November 2024):
the patient stopped smoking, had no complaints; pulmo-
nary function tests, body pletysmography, DLCO results
did not demonstrate negative changes. Follow-up CT of
lungs: clearly positive changes — significantly decreased
sizes and numbers of focal-cystic pulmonary lesions

(Fig. 2).

b)

a)

Figure 2. Computed tomography of the chest (a, b)
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Clinical Case Report No. 2.

Female patient M., 38 years old.

The patient M. was first admitted to the Pulmonology
Department of SHI “Regional Clinical Hospital” (Sara-
tov) on September 2, 2021 complaining of dyspnea of
mixed origin with moderate physical exertion, periodic
dry cough.

History: she started having the abovementioned
complaints since March 2021. She visited the polyclin-
ics at place of residence, and chest X-ray was arranged
(pneumofibrosis) (Fig. 3), after which she was referred to
the CT of lungs.

Computed tomography demonstrated CT signs of
diffuse interstitial changes with ground-glass opacities
and multiple air-filled cavities in the pulmonary tissue
(Fig. 4).

The patient was referred to the morphological diag-
nosis verification, i.e. videothoracoscopy with the left
lung biopsy. Histology: pulmonary tissue with peri-
bronchial fibrosis, focal emphysema; lumina of several

Figure 3. Chest X-ray

a)

Figure 4. Computed tomography of the chest (a, b)

bronchi and their walls contained infiltrates made of
large histiocytes and eosinophils; the mediastinal lymph
node had a normal histological structure. Conclusion:
Pulmonary histiocytosis.

Life history: bad habits: the patients had been smok-
ing 1 pack daily for 13 years; she worked at the house-
hold chemical warehouse for 3 years. Prior annual chest
X-rays were normal (based on the patient’s words).

No significant alterations of organs and systems were
detected during the physical examination. SpO, (on
room air) 97 %. Height 165 cm, body weight 116 kg.

Pulmonary function tests + bronchodilator test (Sep-
tember 3, 2021): restrictive changes cannot be excluded
(FEV, 2.02 L, (66 % of reference values), FVC 2.43 L (69 %
of reference values); FEV /FVC 83 %). The bronchodila-
tor test was negative. 6-minute test (September 3, 2021):
the patient walked 900 m, baseline SpO, 98 %, after the
test — 94%. Laboratory tests demonstrated elevated
CRP levels to 26.8 mg/L (N 0-5 mg/L), elevated glucose
levels to 6.9 mmol/L (N 3.9-6.1 mmol/L). Other tests did
not reveal any significant alterations. Additional studies
(skull X-ray, endocrinologist counseling, EchoCG) did
not demonstrate systemic signs of histiocytosis.

Thus, based on CT signs and morphological data, the
diagnosis of Langerhans cell histiocytosis with pulmo-
nary lesions was established.

Pathology blocks were reviewed in the Federal
State Budget Institution “Scientific Research Institute
of Pulmonology”, Federal Medical-Biological Agency
of Russia (acknowledgements to M.V. Samsonova, A.L.
Chernyaev): histological signs and immunophenotype of
Langerhans cell histiocytosis.

The patient was consulted online in the GSBSI
“Central Scientific Research Institute of Tuberculo-
sis” (Moscow); lung transplantation was to be consid-
ered, and systemic corticosteroids (methylprednisolone
8-12 mg daily) were recommended.
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a)

Figure 5. Computed tomography of the chest (a, b)

Long-term methylprednisolone therapy (8 mg/day)
was recommended. The next follow-up was scheduled
in 6 months. The patient did not come to the scheduled
hospitalization, continuing to take prednisolone 10 mg/
day.

In July 2023 she was again hospitalized to the pul-
monology department of SHI Regional Clinical Hos-
pital of Saratov. No significant changes concerning the
disease severity or signs were reported. Steroid-induced
diabetes, Cushing syndrome developed due to long-term
prednisolone treatment. CT of lungs (June 19, 2023):
significant bilateral emphysema, diffuse reticular lesions,
linear streaking without definitive changes (Fig. 5).
A consolidated fracture and an osteodestruction focus
was detected in the right 8th rib.

Pulmonary function tests: FEV, 2.16 L, (73 % of ref-
erence values), FVC 3.14 L (92% of reference values);
FEV /FVC 69 %. The bronchodilator test was negative.

Echocardiography did not demonstrate signs of pul-
monary hypertension; no structural or functional altera-
tions were detected.

Laboratory tests: CRP 11.7 mg/L, glucose 6.8 mmol/L,
HbA1c 6.01 %.

The patient was recommended to continue pred-
nisolone in the same dose, with the follow-up visit in
6 months. After that, the patient did not come to the
follow-up visits.

Discussion

Langerhans cell histiocytoses with isolated pulmonary
lesions form a specific group of histiocytoses. LCH occur
at any age, mainly in adults (aged 20-40 years), especially
in cigarette smokers [5-6]. Currently LCH is considered
a smoking-associated excessive immune response in the
pulmonary tissue complicated with chronic inflamma-
tion, which finally leads to the deposition of Langerhans

b)

cells in the interstitial zones of small airways. LCH have
been described developing after marijuana smoking, pro-
longed contact with aroma grass and constant household
contacts with fumes [6]. Both active and passive smok-
ing is hazardous — it can also worsen the LCH course
[6]. Experimental and clinical studies detected the over-
expression of antiapoptotic proteins in dendritic Lang-
erhans cells affected by the tobacco smoke [6], which
is possibly one of the main LCH triggers. Both clinical
cases presented demonstrate the disease developing in
young active smokers.

Priorly LCH was considered a reactive process; how-
ever, based on articles from recent years, the clonal dis-
ease nature could be proven at least for some patients.
Thus, H. Liu et al. detected BRAF V600E expression in
LCH cells [6]. A. Roden et al. found the BRAF V600E
mutation in 7 (28 %) of 25 examined patients with LCH
[7]. Besides, LCH relapses were reported in patients after
the lung transplant [6]. Thus, currently LCH is more
often considered a myeloid neoplasm with an inflam-
matory component. On the other hand, in many cases
LCH evolution differs from that typical for tumors: the
number of Langerhans cells in proliferates gradually
decreases, the number of fibroblasts increases, and scle-
rotic deforming foci develop in lungs.

The incidence of LCH is very small — it constitutes
only 4-5% of all diffuse pulmonary diseases diagnosed
using the open lung biopsy [6]. Consequently, LCH can
be easily misdiagnosed. It is important that practical phy-
sicians are aware of clinical & radiological LCH features.

Patients with LCH usually complain of dyspnea
or dry cough (approximately in two-thirds of all such
cases) [4]. Constitutional manifestations (asthenia, fever,
night sweats, weight loss) may be observed in 10-20%
of these patients. Spontaneous pneumothorax is another
common clinical manifestation of the disease (15-20 %
cases). It may emerge at any time during the disease and
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may be bilateral and/or relapsing; it should be suspected
in any patient complaining of worsening dyspnea or
chest pain. Hemoptysis is rare and requires the exclu-
sion of other etiologies. Extrapulmonary LCH manifes-
tations usually affect bones (lytic lesions), the pituitary
gland (diabetes insipidus), and (less frequently) the skin.
Physical examination is usually normal, besides cases of
pneumothorax, late-stage LCH, or patients with extra-
pulmonary lesions. Wheezing is rare, while finger club-
bing is very rare [4].

Cystic and nodular shadows in middle or upper lung
segments are considered typical radiological signs of
LCH: the diagnostic accuracy based on their detection
may reach 84 % [4-6], while 10-25 % patients might not
have clinical disease manifestations. As the disease pro-
gresses, pneumofibrosis worsens, and the cystic remod-
eling starts affecting all lung segments [4-6].

Pulmonary function disorders are variable and
depend on both predominant anatomical lesions and the
severity of cystic lesions on computed tomography [4].
Obstructive, restrictive, and mixed patterns have been
described. During early stages, pulmonary function
tests may be normal in approximately 10 % patients [4].
Decreased DLCO is the most common anomaly, which is
observed in 80-90 % cases and primarily reflects the pul-
monary vasculature dysfunction. The obstructive pattern
of pulmonary disorders is observed in many patients,
especially in those with severe cystic lesions. Isolated
restrictive lesions are less frequent.

Resting levels of blood gases remain normal for a long
time, however physical exertion may caused increased
oxygen gradient to alveolar arteries and hypoxemia [4].

Histology and immunohistochemistry of the biopsy
specimen is the main diagnostic method of LCH and
other histiocytoses [4]. Various methods are used to
collect biopsy specimens. The pulmonary tissue for
LCH diagnosis can be collected transbronchially, how-
ever this method has a low sensitivity. I. Housini et al.
demonstrated that the diagnosis was established only 2
(16.6 %) of 12 patients after the transbronchial biopsy
[6]. Besides, this method bears the hazard of pneumo-
thorax, which often complicates LCH itself [6]. Bron-
choalveolar lavage testing may be helpful, as excessive
CDla-positive cells (>5%) are often detected in the
lavage, although smoking also leads to the increased
number of these cells. Due to low sensitivity, bron-
choalveolar lavage testing is used only as an auxiliary
method [6, 8]. Videothoracoscopy-assisted lung biopsy
is the “golden standard” of LCH diagnosis — it can help
to obtain sufficient material for the analysis, minimiz-
ing the risk of complications [6, 8]. Both patients in our
cases underwent the lung biopsy, and the diagnosis of
LCH was confirmed morphologically.

The general prognosis for LCH is usually favorable,
especially if patients stop smoking early during the

disease. Unfavorable prognostic factors include multisys-
temic lesions, large cysts, significantly decreased DLCO,
low FEV /FVC ratio, high residual volume to total lung
capacity ratio. The first clinical case demonstrates the
benign disease course, early diagnosis of pulmonary his-
tiocytosis with positive changes after smoking cessation.
The second clinical case represents a less favorable LCH
variant: large volume of pulmonary lesions, impaired
respiratory function, adverse treatment effects with the
preserved risk factor (smoking). This defines a rather
unfavorable prognosis for this patient.

Various methods are used in LCH treatment. How-
ever, the first recommendation is to stop smoking [4-6,
9]. For example, the study of A. Delobbe et al. demon-
strated that the risk of severe respiratory failure in smok-
ers increased more than 10-fold [10]. Just stopping the
tobacco smoke inhalation without the drug exposure
may lead to improved pulmonary patterns based on
computed tomography and ventilation parameters [5].
Stopping contacts with the smoke, smoking (including
smoking mixtures and inhalation drugs) is a mandatory
prerequisite for efficient LCH treatment.

Besides cigarette smoking cessation, corticosteroids
(CSs) are also considered possible treatment methods,
especially in patients with significant symptoms and
severely impaired respiratory function [5]. However, no
standard criteria and approaches exist for CS administra-
tion. Cytostatic agents (including chlorodeoxyadenosine,
cyclophosphamide, methotrexate) may be considered a
possible treatment option for patients with no cortico-
steroid therapy effects, especially with the involvement
of several organs. In our second clinical case systemic
CSs were used due to a significant volume of pulmonary
lesions, PFT disorders, and respiratory failure (desatura-
tion during physical exertion). One should note adverse
effect of prolonged CS treatment (diabetes mellitus,
Cushing syndrome) in this patient.

Unilateral pneumothorax is the most common com-
plication of LCH [5]. Based on various data, its rate may
range from 16 to 32 % [6]. It was reported that pneumo-
thorax emerged in 16 of 100 patients with LCH, with
10 of those having at least 1 episode of pneumothorax;
patients with a complication of pneumothorax usually
started LCH in a young age, while the rate of pneumo-
thorax recurrence was approximately 58 % [6]. The rate
of pneumothorax recurrences was significantly higher
in cigarette smokers than in those who stopped smok-
ing. Pleurodesis is efficient in the setting of recurrent
pneumothorax [6]. Lung transplant may be considered
for patients with the late-stage disease [4-6]. In this
prognostically unfavorable group transplant enhances
survival and improves the patient’s quality of life. A ret-
rospective study enrolling 39 patients demonstrated
the 1- and 10-year survival rates of 76 % and 54 % after
the lung transplant, respectively, although recurrences
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were especially common in those with other organs
affected. In our cases none of the patients developed
pneumothorax.

Conclusion

The clinical cases presented demonstrate specific
features of this disease: young patient age, smoking as
a risk factor, minimum clinical signs (or their absence)
with rather significant pulmonary lesions. Chest CT
most often demonstrates cystic and focal patterns, mul-
tiple centrilobular polymorphic foci of variable diameter.
Despite typical radiological symptoms, both cases incor-
porated the morphological verification of the diagnosis.
Pulmonary lesions regressed in the first case with smok-
ing cessation, while the second patient demonstrated
progressive pulmonary lesions despite corticosteroid
treatment while she continued smoking.
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