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Abstract

BACKGROUND
Langerhans cell histiocytosis (LCH) is a rare disease of unknown aetiology. While
it may affect any organ of the body, few cases of solitary lung involvement are

published in the literature. Here, we report a rare case of pulmonary LCH
(PLCH) in an adult.

CASE SUMMARY

A 52-year-old male presented to hospital in July 2018 with complaints of
progressively worsening cough with sputum, breathlessness, easy fatigability,
and loss of appetite since 2016, and a 32-year history of heavy cigarette smoking
(average 30 cigarettes/d). Physical examination showed only weakened
breathing sounds and wheezing during lung auscultation. Chest computed
tomography (CT) showed irregular micronodules and multiple thin-walled small
holes. Respiratory function tests showed a slight decrease. Ultrasonic cardiogram
showed mild tricuspid regurgitation and no pulmonary hypertension. Fibreoptic
bronchoscopy was performed with transbronchial biopsies from the basal
segment of right lower lobe. LCH was confirmed by immunohistochemistry. The
final diagnosis was PLCH without extra-pulmonary involvement. We suggested
smoking cessation treatment. A 3-mo follow-up chest CT scan showed clear
absorption of the nodule and thin-walled small holes. The symptoms of cough
and phlegm had improved markedly and appetite had improved. There was no
obvious dyspnoea.

CONCLUSION
Imaging manifestations of nodules, cavitating nodules, and thick-walled or thin-
walled cysts prompted suspicion of PLCH and lung biopsy for diagnosis.

Key words: Pulmonary Langerhans’ cell histiocytosis; Adult; Smoking cessation;
Imaging; Nodules; Case report
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Core tip: Langerhans cell histiocytosis (LCH) is a rare disorder of unknown aetiology
and may affect any organ of the body. Local LCH only affects the lungs and is known as
pulmonary LCH (PLCH). Reports of PLCH cases are relatively rare in the literature.
This report describes the presentation, clinical investigation and diagnosis of a PLCH
case involving a 52-year-old male with a 1-year history of progressively worsening
cough with sputum, breathlessness, easy fatigability, and loss of appetite, and 32-yr
history of heavy cigarette smoking. We also discuss the clinical presentation and signs,
diagnosis, treatment, and outcome of such rare cases.

Citation: Wang FF, Liu YS, Zhu WB, Liu YD, Chen Y. Pulmonary Langerhans cell
histiocytosis in adults: A case report. World J Clin Cases 2019; 7(14): 1892-1898
URL: https://www.wjgnet.com/2307-8960/full/v7/i14/1892.htm

DOI: https://dx.doi.org/10.12998/wjcc.v7.114.1892

INTRODUCTION

Langerhans cell histiocytosis (LCH) is a rare disorder of unknown aetiology that is
characterised by the infiltration of involved tissues by dendritic cells sharing
phenotypic similarities with Langerhans cells, often which are organized into
granulomas!'l. LCH lesions are comprised of cells with abundant eosinophilic
cytoplasm and irregular nuclei with prominent folds and grooves. The characteristic
immunophenotype includes expression of CD1A, S100, and langerin (CD207). The
disease may affect patients of all ages, ranging from neonates to the elderly®™l.

While LCH may affect any organ of the body, cases in children most frequently
involve the bones (80% of cases), skin (33%), and pituitary gland (25%), followed by
liver, spleen, hematopoietic system or lungs (15% each), lymph nodes (5%-10%), or
the central nervous system (2%-4%, excluding the pituitary)"l. Involvement of the so-
called “risk organs” (i.e., liver, spleen, and haematopoietic system) is a well-
established unfavourable prognosticator. The different clinical forms of LCH have
been categorised into systemic and localised forms. Localised LCH often affects the
bone, skin and lung, and is characterised by a good prognosis, with occasional
spontaneous resolution!.

Pulmonary LCH (PLCH) belongs to a group of rare pulmonary diseases. The
prevalence of PLCH is unknown but may account for about 3%-5% of all adult diffuse
lung diseasesl”l. The precise prevalence of PLCH may be higher than estimated in
earlier studies because it may be asymptomatic, remit spontaneously, and be difficult
to identify in very advanced forms. In this article, we present a patient who
underwent bronchoscopic biopsy to confirm PLCH.

CASE PRESENTATION

Chief complaints
A 52-year-old male was admitted to our department with a year-long history of cough
with sputum and breathlessness.

History of present illness
The patient reported progressively worsening cough with sputum, breathlessness,
easy fatigability, and loss of appetite since 2016.

History of past illness
The patient denied any other medical conditions.

Personal and family history

The patient denied any family history of related diseases. He did however report
heaving smoking for 32 years (30 cigarettes per day) and drinking liquor for 30 years
(100 mL per day).

Physical examination upon admission

Physical examination showed stable vital signs, including blood pressure of 128/88
mmHg (normal range: 90-140/60-90 mmHg), pulse rate of 84/min (normal range:
60/min to 100/ min), respiratory rate of 18/min (normal range: 16/min to 20/min),
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and temperature of 36.6 °C (normal range: 36.1 °C-37 °C). Weakened breathing
sounds and wheezing were detected during lung auscultation.

Laboratory examination

The findings from standard laboratory tests were: arterial blood gas: FiO,: 21%, pH:
7.42, PCO,: 43 mmHg, PO,: 82 mmHg, SaO,: 96%, HCO,: 27.9 mmol/L, and buffer
excess: 2.9 mmol/L; full blood count showed haemoglobin of 166 g/L (normal range:
130-175 g/ L), white blood cell count of 11.8 x 10°/L (normal range: 3.5 x 10°/L to 9.5 x
10°/L), neutrophil percentage of 70.9% (normal range: 40%-75%), lymphocyte count of
2.7 x 10°/L (normal range: 1.1 x 10°/L to 3.2 x 10°/L), eosinophil count of 0.14 x 10°/L
(normal range: 0.02 x 10°/L to 0.52 x 10°/L), and platelet count of 395 x 10°/L (normal
range: 125 x 10°/L to 350 x 10°/L); and C-reactive protein content of 10.23 mg/L
(normal range: 0 mg/L to 8 mg/L). Liver function, renal function, electrolytes, and
thyroid function were normal.

Imaging examination

Chest computed tomography (CT) at admission showed the texture to be increased
and disordered, thickened bronchial wall, and diffuse patchy ground glass opacity,
irregular micronodules and multiple thin-walled small holes in both lungs (Figure 1A
and Figure 1B). There were no abnormalities in the skin and skeleton of the patient
and no pituitary dysfunction and other related clinical manifestations were found in
the patients. No abnormalities were found in head, neck and whole abdomen CT
examination and suspicious of metastatic tumors in the liver.

Pathology examination

A fibreoptic bronchoscopy was performed to obtain transbronchial biopsies from the
basal segment of right lower lobe. Haematoxylin-eosin staining showed a large
number of typical Langerhans cells in the lung tissue, with abundant eosinophilic
cytoplasm, irregular nuclei, and prominent folds and grooves. Immunohistochemical
analysis revealed positivity for CD1a, S100 and CD68 (Figure 2).

FINAL DIAGNOSIS

Based on the clinical manifestations and imaging and pathology findings, the final
diagnosis was PLCH without extra-pulmonary involvement.

TREATMENT

After comprehensively evaluating the patient's overall condition, we only
recommended the patient to stop smoking, attend follow-up observation, and to not
take other drugs during this time.

OUTCOME AND FOLLOW-UP

After smoking cessation, the symptoms of cough and phlegm improved markedly,
there was no obvious dyspnoea, and the appetite had improved. Chest CT at 3 mo
from the initial CT showed clear absorption of the nodules and thin-walled small
holes (Figure 1C and Figure 1D). The patient is still being followed as of the writing of
this report).

DISCUSSION

PLCH can occur at any age, but the majority of cases reported involve adults (aged
between 20 years and 40 years) and particularly cigarette smokers!®’l. The disorder is
now considered as a form of smoking-related overreactive immune response in the
lung tissue, complicated by chronic inflammation and ultimately resulting in
Langerhans cells” depositing into the interstitial area of the small airway!*'"..

Adult PLCH is generally diagnosed according to the presence of three main clinical
manifestations!'’l. The respiratory symptoms, usually cough and dyspnoea, occur in
about two-thirds of cases; the constitutional symptoms of fever, malaise, sweats, and
weight loss have been described in 15%-20% of cases. A second manifestation is the
acute development of a spontaneous pneumothorax, seen in about 15%-20% of cases;
the spontaneous pneumothorax can occur at any time during the course of disease.
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Figure 1 Findings from chest computed tomography scan at the lung window level from our patient. The
characteristic nodulocystic pattern was detected at the time of pulmonary Langerhans cell histiocytosis diagnosis. A:
Coronal scanning; B Cross-sectional scanning; C: Coronal scanning at 3 mo after smoking cessation, the lung
nodulocystic lesions had disappeared significantly; and D: Cross-sectional scanning at 3 mo after smoking cessation,
the lung nodulocystic lesions had disappeared significantly.

The third manifestation is an incidental finding on routine chest radiography,
reported in 5%-25% of cases. Symptoms generally arise 6-12 mo prior to recognition
of the disorder, but in some individuals the diagnosis is established after many years
of observation. At late stages of the condition, PLCH patients may develop
pulmonary hypertension, characterized by dyspnoea at rest and the features of right-
ventricular circulatory failure. However, chest physical examination often does not
detect significant pathological signs. The most common auscultations are weakened
breathing sounds, wheezes, rales, and drum sounds in the pneumothorax. The first
symptoms of our patient were cough and dyspnoea, and physical examination
findings were non-specific, with only weakened breathing sounds and wheezing
during lung auscultation.

PLCH has a very typical radiological pattern, which may be diagnostic if clinically
consistent. Chest high-resolution (HR) CT demonstrates a combination of nodules,
cavitating nodules measuring 1-10 mm in diameter, and thick-walled or thin-walled
cysts!'"”l. Nodules and vacuolar nodules are common in the early disease state, while
the appearance of advanced diseases is often cystic, or even honeycomb lung!"*l.
Imaging pulmonary lesions are mainly located in the upper and middle lung fields,
with fewer pulmonary fundus. In our case, chest CT showed diffuse patchy ground
glass opacity, irregular micronodules, and multiple thin-walled small holes in both

lungs.
The characteristics of PLCH include the accumulation of a large number of
CD1a*/CD207" cells in loosely formed bronchiolocentric granulomas!'*'”. This results

in airspace invasion, cavitation, and consequent destruction of lung parenchyma.
However, the underlying molecular mechanism is still unclear. The CD1a*/CD207*
cells can be obtained by bronchoalveolar lavage, bronchoscopic lung biopsy, and
video-assisted thoracoscopic surgery biopsy. Although transbronchial lung biopsies
may show LCH granulomas, a definitive diagnosis of PLCH is most commonly
obtained through video-assisted thoracoscopic surgical biopsy guided by HRCT
findings!"l. Our patient was hospitalized for cough and dyspnoea and had abnormal
chest CT examination. Immunohistochemical analysis of bronchoscopic lung biopsy
detected CD1a" cells and confirmed the diagnosis of PLCH.

At present, there is no definite therapeutic plan for PLCH. The first therapeutic
approach recommended for patients affected by PLCH is smoking cessation!"**l.
Corticosteroids are the second method, applied after smoking cessation. Cytotoxic
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Figure 2 Findings from pathological analyses of lung biopsy from our patient. A: Haematoxylin-eosin staining showed a large number of typical Langerhans
cells in the lung tissue, with abundant eosinophilic cytoplasm, irregular nuclei, and prominent folds and grooves; B: Langerhans cells showed positive staining for
CD1a; C: Langerhans cells showed positive staining for S-100; D: Langerhans cells showed positive staining for CD68.

drugs (e.g., inblastine, methotrexate, cyclophosphamide, and etoposide) are also used
to treat progressive PLCH. Cladribine (2-chlorodeoxyadenosine), a purine nucleoside
analogue, has been reported to induce remission or improve lung disease in several
PLCH cases”'*. Recently, a series of studies have confirmed that BRAF and MAP2K1
mutations occur in PLCH and that mutation-specific targeting therapy is effectivel"l.
For patients with recurrent pneumothorax, pleural fixation can be used to improve
life treatment. Lung transplantation may be considered in patients with end-stage or
severe pulmonary hypertension. Our patient had no underlying disease, isolated lung
involvement, mild clinical symptoms and slight decline in lung function. Therefore,
after comprehensive assessment of the condition, the treatment recommended was
only smoking cessation and close follow-up. After 3 mo, the patient's symptoms had
improved significantly, and chest CT showed that nodules were obviously absorbed.
The effect of smoking cessation was, thus, good.

The natural history of the disease is variable and difficult to predict in a single
patient. In some patients, HRCT abnormalities may disappear partially or completely
without treatment, especially after smoking cessation. In the first 2 years after
diagnosis, up to 40% of patients may have significant decreases in FEV1 or DLCO
measurements”’. Five years later, 50% of the patients will experience impaired lung
function over time, and some patients will develop obstructive pulmonary disease®".
In 10%-20% of patients, the first diagnosis is accompanied by severe clinical
symptoms, which rapidly evolve into chronic cor pulmonale with progressive
respiratory failurel'*l.

Follow-up with a physical examination, chest radiography and lung function tests
should be performed periodically for PLCH. It is recommended that all patients
undergo follow-up every 3-6 mo for the first year after diagnosis. Long-term follow-
up is recommended and may detect respiratory dysfunction or a rare relapse with
recurrent nodule formation™!. After 3 mo of smoking cessation, our patient was re-
examined and his condition had improved significantly. However, close follow-up
was still needed to track any changes in the condition over time. Other interventions
should be given as early as possible to improve the prognosis of the disease.

CONCLUSION
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PLCH is a rare pulmonary cystic disease, and its pathogenic mechanisms are not yet

fully

understood. Diagnosis of PLCH depends on the pathological manifestations of

CD1a" cell aggregation. At present, there is no definite treatment plan for PLCH. The
primary treatment is quit smoking; although, cladribine and BRAF inhibitors are the
most promising methods for the treatment of aggressive PLCH. Individualized
treatment strategies based on each patient's condition are needed and will improve
outcomes. It is still necessary to carry out long-term follow-up and observation of
PLCH cases.
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