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CASE PRESENTATION

A 29-year-old woman presented with symptoms of sharp, 
right-sided chest pain and an aching pain on the left side 

of her head. Otherwise, she was healthy, with no constitutional 
symptoms. On examination, there was no evidence of cyanosis, 
clubbing or lymphadenopathy. Focal tenderness was identified 
anteriorly in the right lower parasternal region. Chest ausculta-
tion revealed vesicular breath sounds with no adventitious 
sounds; percussion was normal. 

A chest x-ray revealed evidence of a cystic right eighth rib 
lesion, as well as diffuse nodular opacities in both lung fields 
(Figure 1). Plain skull x-rays showed a lytic lesion in the left 
parietal bone. 

The patient was previously healthy and did not take regular 
medications. She had smoked one pack of cigarettes daily since 
the age of 17 years, but she denied having had dyspnea, cough, 
wheeze or hemoptysis. She was from southwestern Ontario and 
had not travelled to regions with a high prevalence of tubercu-
losis or endemic fungi. She did not have risk factors for HIV 
infection, any personal or family history of lung disease, and no 
unusual occupational or recreational exposures.

A computed tomography (CT) scan of the chest revealed 
diffuse, thick-walled cysts and nodules without associated 
lymphadenopathy or pleural effusions (Figure 2). The cystic rib 
lesion was also visualized. A whole body bone scan revealed 
increased uptake in the left parietal bone and right eighth rib; 
no additional lytic lesions were identified. Pulmonary function 
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Pulmonary Langerhans’ cell histiocytosis (PLCH) is an unusual cystic lung 
disease that is also characterized by extrapulmonary manifestations. The 
current review discusses the presenting features and relevant diagnostic 
testing and treatment options for PLCH in the context of a clinical case. 
While the focus of the present article is adult PLCH and its pulmonary 
manifestations, it is important for clinicians to distinguish the adult and 
pediatric forms of the disease, as well as to be alert for possible extrapulmo-
nary complications. A major theme of the current series of articles on rare 
lung diseases has been the translation of insights gained from fundamental 
research to the clinic. Accordingly, the understanding of dendritic cell 
biology in this disease has led to important advances in the care of patients 
with PLCH.
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Les maladies pulmonaires rares III : L’histiocytose 
pulmonaire à cellules de Langerhans

L’histiocytose pulmonaire à cellules de Langerhans (HPCL) est une 
maladie kystique pulmonaire inhabituelle caractérisée par des manifestations 
extrapulmonaires. La présente analyse expose les caractéristiques à la 
présentation, les tests diagnostiques pertinents et les possibilités 
thérapeutiques à l’égard des cas cliniques d’HPCL. Elle porte sur l’HPCL 
chez l’adulte et sur ses manifestations pulmonaires, mais il est important 
que les cliniciens distinguent les formes adulte et pédiatrique de la maladie 
et qu’ils soient à l’affût des possibilités de complications extrapulmonaires. 
L’un des grands thèmes de la présente série d’articles sur les maladies 
pulmonaires rares a consisté à transférer les observations tirées de la 
recherche fondamentale en clinique. De même, la compréhension de la 
biologie des cellules dendritiques dans cette maladie a suscité d’importantes 
avancées dans les soins aux patients ayant une HPCL.

Figure 1) Posteroanterior chest radiograph showing bilateral nodular 
opacities, some of which show cavitation
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tests revealed mild mixed restriction and obstruction, with a 
marked reduction in the diffusing capacity (41% of predicted). 

Bronchoscopy revealed normal airways. A bronchoalveolar 
lavage (BAL) specimen was negative for microorganisms; the 
differential cell count revealed 92% macrophages. A surgical 
biopsy of the right middle lobe was performed. During the 
procedure, many palpable nodules were noted in the lung 
parenchyma. Microscopic examination of the biopsy speci-
mens revealed focal airway-centred cellular infiltrates and 
surrounding cyst formation. These regions contained cells with 
convoluted nuclear membranes staining strongly for S100 anti-
gen. On electron microscopy, Birbeck granules were visualized 
within these cells and, therefore, were identified as Langerhans’ 
cells (LCs). Eosinophils were present and a background pattern 
of desquamative interstitial pneumonitis was also seen. A diag-
nosis of LC histiocytosis (LCH) was made.

PULMONARY LCH 
Classification
LCH is a disorder characterized by the accumulation of LCs in 
various organs and tissues (1,2). LCs are bone marrow-derived 
dendritic cells (DCs) whose normal physiological function is the 
processing and presentation of skin-derived antigens. In LCH, 
aberrant accumulation of LCs often results in granuloma forma-
tion with eosinophilic infiltration (3) and, hence, the term 
‘eosinophilic granuloma’ has often been applied to these diseases. 
Clinicians should keep in mind that LCH is part of a spectrum of 
other histiocytic disorders. The Histiocyte Society classification, 
published in 1997 (2), categorizes these illnesses into group I 
(LCH), group II (non-Langerhans, mononuclear phagocyte his-
tiocytic proliferations such as Erdheim-Chester disease and 
Rosai-Dorfman disease) and group III, which consists of malig-
nant histiocytic disorders. In the present article, attention will be 
focused on pulmonary LCH (PLCH); however, we begin by pla-
cing it within the context of a group I classification. 

Group I disorders (ie, LCH) are further classified by the 
extent of organ system involvement at presentation. Single-site 
disease, which usually occurs in young adults, typically affects 
bone, brain or the lungs. In contrast, acute-onset, diffuse LCH 
involving multiple organ systems (previously known as Letterer-
Siwe disease), occurs mainly in children and has a relatively 
poor prognosis. Between these two extremes is multifocal LCH, 
previously called Hand-Schüller-Christian syndrome. This dis-
ease typically occurs in older children and adolescents, and has 
a more favourable course than diffuse LCH. 

Therefore, PLCH may occur as an isolated disorder or as a 
component of a multisystem illness. In the latter setting, the 
pulmonary disease does not usually dominate the clinical pic-
ture at presentation, but can contribute to morbidity and mor-
tality (4,5). Adults with LCH are more likely to have isolated 
PLCH; however, as in our case, patients presenting with this 
disorder have extrapulmonary involvement in up to approxi-
mately 15% of cases (6,7). 

Epidemiology
Limited epidemiological data regarding LCH and PLCH are 
available. An annual incidence of LCH of approximately three 
to five cases per million children per year was reported in a 
Danish registry (8). In adults, LCH is also rare, but its preva-
lence and incidence cannot be determined because of the lack 
of population-based studies. However, a Swiss review of hospi-
tal records between 1970 and 1991 identified only 19 cases 
(9). 

PLCH is also unusual among diffuse parenchymal lung dis-
eases (5,10). Two large series (11,12) including hundreds of 
patients undergoing surgical lung biopsies for interstitial dis-
ease revealed a prevalence of PLCH of only 3% to 5% among 
these patients.

PLCH was once considered to be more common in men 
(13), but more recently has been reported at least as frequently 
in women as in men (5,14). The latter finding is believed to 
have resulted from changes in the epidemiology of smoking 
over the past few decades (5). Indeed, smoking is strongly asso-
ciated with PLCH; at least 90% of PLCH patients are current 
smokers (3,13-17).

Clinical features of PLCH in adults
LCH presenting in adults is nearly always PLCH (5). 
Conversely, PLCH is most frequently an isolated disease pro-
cess occurring in a young adult smoker. Consequently, PLCH 
should be considered to be a distinct entity separate from other 
histiocytic disorders. Another reason for this assertion is that 
PLCH is very strongly associated with tobacco smoking, with 
more than 90% of patients reporting regular tobacco use (3,7). 
Nevertheless, clinicians caring for adult patients with PLCH 
must be alert to the possibility of extrapulmonary disease mani-
festations as well. The most likely extrapulmonary features in 
PLCH patients are cystic bone lesions, diabetes insipidus from 
posterior pituitary involvement and skin lesions (7,17). 

Patients with PLCH may present with a nonproductive 
cough or dyspnea, but these symptoms are often insidious in 
onset and patients may attribute them to smoking. However, 
patients may be entirely asymptomatic and present only with 
an abnormal chest radiograph. A third presentation is spontan-
eous pneumothorax, which tends to recur and may be bilateral 

Figure 2) Computed tomography image illustrating many bilateral 
lung cysts of varying shapes and sizes, and an example of a stellate 
nodule located in the right middle lobe. Lymphadenopathy and 
pleural effusions were absent
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(5,18). The abrupt onset of chest pain or worsening dyspnea in 
a patient with features of PLCH should always prompt a search 
for pneumothorax but, as we have seen, chest pain in a patient 
with PLCH may also be due to rib involvement. Hemoptysis is 
unusual and should not be attributed to PLCH until the possi-
bility of other etiologies have been excluded (5,7,16,19). Fever, 
weight loss and malaise are seen in a minority of patients 
(6,7,16). 

The physical examination in PLCH is usually unremark-
able, unless there is a pneumothorax or findings suggestive of 
systemic involvement. Adventitious sounds are uncommon on 
chest auscultation even in the presence of extensive radio-
logical abnormalities. Clubbing is rare, while signs of pulmon-
ary hypertension and cor pulmonale reflect advanced disease 
(5).

Advanced PLCH is associated with pulmonary hypertension, 
which is often more severe than observed in comparably 
advanced diffuse lung diseases (20,21). Direct involvement of 
the pulmonary arterioles and venules by the disease process 
appears to account for this phenomenon, rather than simply a 
loss of the cross-sectional area of the pulmonary circulation with 
progressive disease (20). As discussed below, pulmonary vascular 
dysfunction in PLCH contributes significantly to the exercise 
limitation experienced in patients with advanced disease (22).

Pulmonary function tests
Pulmonary function tests in patients with PLCH are variable, 
with the most common abnormality being a reduced diffusing 
capacity for carbon monoxide (DLCO) – observed in at least 
70% of patients (7,16,17,22). Most patients also exhibit 
restrictive, obstructive or mixed ventilatory defects 
(6,7,16,17,22). Obstruction has occasionally been attributed to 
smoking-related small airways disease, but it is generally 
believed that the degree of obstruction observed is out of pro-
portion to smoking history (5) and is more likely due to direct 
involvement of the small airways by the disease process (see 
below). Arterial blood gases generally remain within normal 
limits except when the disease is advanced; however, a wid-
ening of the alveolar-arterial oxygen gradient may be detect-
able on exercise in patients with less advanced disease (22).

A comprehensive study (22) of pulmonary function and 
exercise physiology in 23 patients with PLCH demonstrated 
that exercise intolerance in this disease best correlates with 
resting and exertional indexes of pulmonary vascular involve-
ment. Specifically, the percentage of predicted maximal exer-
cise oxygen consumption was related to decreased DLCO, and 
to increased resting and exertional dead space to tidal volume 
ratios. Ventilatory abnormalities, including baseline restriction 
or obstruction, did not correlate well with exercise limitation.

Radiology
Bilateral and symmetrical, predominantly upper and mid-lung 
zone, nodules up to 1 cm in size are most frequently seen on chest 
radiographs (7,10,23). The nodules are often irregular in appear-
ance and, with more advanced disease, may extend into the 
lower lung zones. The costophrenic angles are typically spared in 
all but the most severe cases. With disease progression, reticular 
and cystic changes may be observed, and nodules may regress 
(7,10). Lung volumes are typically normal or increased, and 
PLCH is one of the few lung diseases associated with increased 
interstitial markings and normal or large lung volumes.

High resolution CT (HRCT) may be diagnostic in PLCH, 
particularly when a combination of cysts and nodules in a char-
acteristic upper lung zone distribution is observed (24). If this 
pattern is seen in a patient with a typical history, lung biopsy is 
frequently not required to make the diagnosis. It should be 
noted, however, that this nearly pathognomonic HRCT pat-
tern is relatively uncommon (7), and that most patients have 
either cysts or nodules alone.

When only nodules or only cysts are present, the differential 
diagnosis is broader. Cysts alone may be due to pneumatoceles 
(eg, from Pneumocystis jirovecii infection), lymphangioleio-
myomatosis (LAM) or bronchiectasis. In contrast, the differ-
ential diagnosis of the upper zone nodular changes of PLCH 
includes sarcoidosis, silicosis, tuberculosis or metastatic disease. 
These latter diagnoses are typically associated with perilymph-
atic or random distributions of the nodules rather than the 
more typically centrilobular distribution of PLCH nodules 
(5,10). PLCH cysts are usually irregular in shape and are 
believed to be formed from the coalescence of nodules. As with 
nodules, sparing of the lung bases is the general rule. Advanced 
PLCH may progress to honeycombing and fibrotic changes.

DIAGNOSIS
Role of bronchoscopy
Bronchoscopy typically reveals normal airways on inspection, but 
BAL specimens are usually cellular. The differential cell count 
reveals a preponderance of alveolar macrophages, consistent with 
the fact that most patients are smokers (25). Occasionally, a 
slight but nonspecific increase in eosinophil counts may be 
observed; however, this is an inconsistent finding (5,25). 

CD1a, a cell surface marker for LCs, can be identified on 
cells obtained in BAL fluid using immunostaining (26-28). 
This test is problematic, however, because CD1a-positive cells 
can be identified in the BAL fluid of smokers without evidence 
of interstitial lung disease (29). In addition, many patients with 
biopsy-proven PLCH lack CD1a-positive cells in BAL fluid. A 
cut-off of 5% CD1a-positive cells provides specificity for 
PLCH, but a very poor sensitivity of only approximately 25% 
(5). Additional surface markers, such as langerin (CD207), 
may improve the usefulness of BAL in diagnosing PLCH in the 
future (30), but their diagnostic utility has yet to be compre-
hensively assessed in clinical studies. 

Transbronchial lung biopsy has traditionally been con-
sidered to have a low yield in the diagnosis of PLCH (31) – a 
finding confirmed in a recent series of 102 patients with PLCH 
diagnosed by surgical lung biopsy (7). Therefore, it is useful 
mainly in the exclusion of other disorders such as sarcoidosis, 
which may be in the differential diagnosis. 

Surgical biopsy
Surgical biopsy can establish the diagnosis of LCH by demon-
strating the presence of characteristic lesions described below. 
LCH lesions can be found in any tissue involved in the disease 
process. Hence, in a patient with suspected PLCH and an 
extrapulmonary lesion with compatible HRCT findings, a 
biopsy of this lesion may provide the diagnosis. 

Nevertheless, because the majority of adults with LCH have 
isolated PLCH, histopathological confirmation of the diagnosis 
generally requires a surgical lung biopsy, which can be per-
formed at the time of a pleurodesis for pneumothorax (5). Lung 
biopsy can generally be avoided when the HRCT findings are 



Juvet et al

Can Respir J Vol 17 No 3 May/June 2010e58

characteristic and concordant with the clinical history. In cases 
in which diagnostic uncertainty remains (eg, a young woman 
with mainly cystic lung lesions in whom LAM is a considera-
tion), surgical lung biopsy is appropriate.

Pathology
Gross lung tissue specimens from patients with PLCH have a 
variable appearance depending on the stage of disease. Early 
lesions are focal and white in appearance, with irregular and 
often stellate borders; they show a predilection for the upper 
lung zones. In more advanced cases, cavitation and cyst forma-
tion is seen. End-stage disease is characterized by fibrosis and 
honeycomb formation (32).

On microscopic examination, early lesions are centred on 
terminal and respiratory bronchioles. At the very earliest stage, 
LCH cells, which stain for CD1a and S100 (although the latter 
is a nonspecific finding), can be seen infiltrating bronchiolar 
walls and epithelium. Later, the LCH cells are surrounded by 
variable numbers of lymphocytes, eosinophils, fibroblasts and 
plasma cells, progressing to characteristic stellate fibrotic scars 
enclosed by cystic areas (Figure 3). A key morphological fea-
ture of LCH cells that helps to distinguish them from other 
cells is their highly convoluted nuclear membranes (Figure 4). 
They also lack prominent nucleoli and have abundant cyto-
plasm, with poorly-defined borders (32,33). Pigmented macro-
phages, which are associated with cigarette smoke exposure, 
are also often seen and, in some cases, may be so extensive as to 
result in lesions resembling desquamative interstitial pneu-
monia (16,32), as was seen in our patient. The pulmonary 
parenchyma between LCH lesions may be normal or may show 
other smoking-related abnormalities.

LCH lesions progress further by ensheathing the terminal 
bronchioles – a process that has been demonstrated using 
three-dimensional reconstructions based on serial histological 
sections (34). The increasing obstruction of small airways that 
results from this progression along airways is believed to be 
responsible for perilesional airspace enlargement and, even-
tually, cyst formation. Invasion of cords of cells out into the 
surrounding parenchyma results in the stellate appearance of 

the lesions. Over time, the lesions become acellular, leaving 
behind a fibrous scar, often with the same stellate shape as 
the original lesion. Although the lesions of PLCH are quite 
characteristic, in cases in which uncertainty remains, immuno-
histochemical staining for CD1a is usually sufficient to make 
the diagnosis (35) (Figure 5).

Electron microscopy can reveal the presence of Birbeck 
granules, a finding that is specific for LCH cells. Birbeck gran-
ules are cytoplasmic, tennis racquet-shaped inclusions (32). 
Owing to the lower cost and greater efficiency of immunohisto-
chemistry, electron microscopy is no longer routinely used for 
the diagnosis of PLCH.

BIOLOGY AND PATHOGENESIS OF PLCH
Despite the strong association of PLCH with smoking, its etiol-
ogy remains unknown. Unlike pulmonary alveolar proteinosis, 
there is no animal model of PLCH, making a mechanistic 
understanding of this disease elusive. Advances in the study of 
LCs and other DCs have, however, informed our knowledge of 
the etiopathogenesis of PLCH.

DCs are bone marrow-derived cells that migrate to tissues 
such as the dermis and lung parenchyma (36,37). In the steady 
state, DCs reside in these sites and continuously sample anti-
gens in the surrounding microenvironment via macropinocyto-
sis and receptor-mediated endocytosis (37,38). In the absence 
of additional stimuli, DCs generally promote immune toler-
ance rather than the initiation of an immune response (39). 
Inflammatory cytokines, as well as pathogen- or tissue damage-
associated molecular motifs (eg, lipopolysaccharide, viral RNA 
or endogenous proteins released by necrotic cells) bind to and 
activate pattern-recognition receptors on the DC surface. 
When this occurs, the DC undergoes a process of maturation, 
becomes motile and upregulates surface major histocompatibility 
complex class II and molecules capable of costimulating T cell 
activation such as CD40, CD80 and CD86 (40). DCs that 
have been activated in this fashion travel to regional lymph 
nodes where they present antigenic peptides to T cells bearing 
the specific cognate T cell receptor leading to T cell activation 

Figure 3) End-stage Langerhans’ cell histiocytosis with central stellate 
scar, adjacent cystic change and surrounding normal lung parenchymal 
tissue. Hematoxylin and eosin stain, original magnification ×16

Figure 4) Cellular nodule with aggregates of Langerhans cells dem-
onstrating characteristic kidney bean-shaped nuclei (arrows) and 
eosinophils (arrowheads) (hematoxylin and eosin stain, original 
magnification ×630) 
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(41). Hence, DCs act as an important link between the innate 
and adaptive arms of the immune system.

DCs are divided into two broad categories: myeloid DCs 
(mDCs) and plasmacytoid DCs. The former arise from myel-
oid precursors in the bone marrow under the influence of 
granulocyte-macrophage colony-stimulating factor (GM-CSF) 
and tumour necrosis factor-alpha (TNF-a) (42) or inter-
leukin-4 (43). The latter develop in the bone marrow under 
the influence of a specific growth factor milieu that has not yet 
been fully characterized (44-48) and are fewer in number than 
mDCs. LCs are a subset of DCs that develop in response to 
transforming growth factor-beta (49-51). Their precise rela-
tionship to mDCs and plasmacytoid DCs remains to be clari-
fied, but they exhibit preferential localization to epithelial 
surfaces such as the epidermis and the tracheobronchial 
mucosa (52,53). In the steady state, LCs are rare in the distal 
airways and alveolar interstitium, but can increase in these 
locations in smokers and in patients with inflammatory lung 
disorders (5,32,54). 

A role for local GM-CSF secretion in the recruitment and/or 
retention of LCs in these conditions and in PLCH has been 
suggested. One study (55) revealed that bronchiolar epithelial 
cells from PLCH-involved areas of the lung secreted more 
GM-CSF than those from uninvolved areas within the same 
patient. Additional factors, including interleukin-4 and TNFa, 
are also believed to enhance LC recruitment, proliferation 
and/or survival. One report (56) of a patient with PLCH who 
improved dramatically when treated with the TNF-a antagon-
ist etanercept suggests a central role for this cytokine in the 
pathogenesis of PLCH. 

There has been considerable debate as to whether LCs in 
LCH lesions accumulate as a result of increased cell division 
or impaired cell death. While LCs in extrapulmonary LCH 
lesions stain positively for the cell proliferation marker Ki67 
(57), the rate of cell division in the pulmonary lesions has been 
shown to be rather low, similar to that of bronchial epithelial 
cells (58). LCs in LCH lesions appear to be resistant to apopto-
sis (59,60) and exhibit polyclonality (61), indicating that they 
have not undergone malignant transformation.

LC accumulation in other conditions does not directly 
cause injury to lung tissue, but appears to be a reactive process. 
In contrast, LCH granulomas are associated with extensive 
local tissue destruction in a bronchiolocentric distribution. 
Importantly, CD4+ T cells are also prominent within LCH 
lesions, and the LCs within the lesions express costimulatory 
molecules and are in contact with these T cells (62). This 
observation suggests the formation of an immunological syn-
apse between the LCs – acting as antigen-presenting cells – 
and the CD4+ T cells. Unfortunately, the inability to obtain 
sufficient numbers of LCs from PLCH lesions for in vitro stud-
ies has limited further exploration of this possibility (5).

The presence of CD4+ T cells within LCH lesions suggests 
that there may be a specific antigen to which these cells are 
responding. Viruses, including human herpesvirus 6, have been 
proposed to be the trigger of the destructive LCH immune 
response but conclusive data are lacking (63-65). The close rela-
tionship of PLCH and smoking has prompted many investigators 
to assess whether tobacco-derived antigens contribute to the 
pathogenesis of PLCH but, surprisingly, peripheral blood lymph-
ocytes from PLCH patients were less responsive to tobacco 

glycoprotein than those of controls (66); nicotine seems to have 
an inhibitory effect on DC function (67). A third hypothesis, 
which has not been confirmed, is that tobacco alters the bron-
chiolar epithelium in a manner that results in the elaboration of 
new or altered antigens that are presented by lung LCs to CD4+ 
T cells (5). This model could explain the early destruction of 
bronchiolar epithelial cells observed in PLCH. 

Any pathogenetic explanation of PLCH must also address 
the fact that certain individuals develop this unusual disorder 
while others with similar degrees of exposure to tobacco smoke 
do not. The importance of extrapulmonary host factors in the 
development of PLCH is illustrated by the fact that it is known 
to recur after lung transplantation (68-70). Clearly, there is a 
great deal that remains to be learned about the pathogenesis of 
PLCH.

Prognosis
The course of PLCH is often difficult to predict. In some cases, the 
disease process becomes quiescent spontaneously or with gluco-
corticoid therapy, whereas in other cases it progresses inexorably 
despite smoking cessation and immunosuppressive/cytotoxic drug 
therapy. A well-designed cohort study (7) of 102 patients with 
biopsy-proven PLCH reported a median survival of 12.5 years from 
the time of diagnosis, which was significantly worse than predicted 
by life tables derived from the general population. Predictors of a 
poor outcome in PLCH include more advanced cystic changes on 
HRCT, older age, lower forced expiratory volume in 1 s to forced 
vital capacity ratio, higher residual volume to total lung capacity 
ratio, lower DLCO and the presence of pulmonary hypertension 
(6,7,13,20). PLCH is associated with an increased risk of both 
lung cancer and hematological malignancies (7,71-73), with 
continued smoking being a major risk factor. The major causes 
of death in PLCH are respiratory failure from progressive disease 
and malignancy (6,7). Moreover, patients with PLCH experience 
a poorer health-related quality of life, as measured by the Short-
Form-36 Health Survey, than would be expected for an age- and 
sex-matched population (7). It should be noted, however, that 
patients with milder or resolving PLCH are often lost to follow-up 
and, hence, the poor prognosis reported in these longitudinal stud-
ies may have been overestimated (5).

Figure 5) Immunohistochemistry for CD1a demonstrating strong 
positive staining in Langerhans cells (original magnification ×630)
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TREATMENT
No randomized trials of therapy for adult PLCH have yet been 
reported. Data regarding the effectiveness of interventions for 
PLCH are derived from observational studies, case reports and 
expert opinion.

Smoking cessation
Because the majority of PLCH patients are current or former 
smokers, it is likely that smoking plays a role in the pathogenesis 
of the disease. Case reports (74,75) have suggested that this inter-
vention alone may lead to marked improvement or resolution of 
the disease. However, relapse or worsening despite smoking cessa-
tion have also been described (76,77). Nevertheless, because of 
the high rate of PLCH-associated pulmonary malignancy, the 
established relationship between smoking and airflow obstruction 
and many other health benefits, smoking cessation is the most 
important step in the management of PLCH.

Corticosteroids
Corticosteroids are frequently used in the management of 
PLCH despite limited evidence of benefit. A case series (15) of 
42 patients with biopsy-proven PLCH showed that the majority 
of patients treated with corticosteroids improved or remained 
stable based on clinical and radiographic findings, although 
improvements in pulmonary function were not observed. Two 
other studies (6,17) suggested that corticosteroid therapy may 
be associated with a greater likelihood of deterioration than 
improvement; however, in both cases, this may have been due 
to the selection bias inherent in retrospective analysis (78). 

Experts suggest that in the absence of evidence of a benefit, 
corticosteroid therapy should be reserved for symptomatic 
patients with predominantly nodular lesions on HRCT scans 
(5,78). They argue that corticosteroids are most likely to be 
beneficial at this stage of the disease in which inflammatory, 
rather than fibrotic, lesions are present. A typical corticoster-
oid dose used in PLCH is 0.5 mg/kg/day to 1.0 mg/kg/day 
tapered over six to 12 months (5,7,78).

Cytotoxic drugs
There is a general consensus that cytotoxic agents are best 
reserved for patients with multisystem LCH. Drugs that have 
been used include vinblastine, cyclophosphamide, methotrex-
ate, 2-chlorodeoxyadenosine (cladribine) and etoposide. Most 
of the data on these agents come from studies in children show-
ing improvement or remission of multisystem LCH (14,79-81). 
Nevertheless, small case reports and case series (77,80,82-86) 
suggest that these agents may have a role in the treatment of 
LCH with multisystem involvement in adults, including pul-
monary disease, although lung-specific indexes of improve-
ment vary. 

Pleurodesis and lung transplantation
Pneumothorax due to PLCH is believed to result from rupture 
of a cystic lesion. Pleurodesis is generally recommended when 
pneumothorax occurs because the recurrence rate is high 
(5,87). In a study by Mendez et al (87), ipsilateral recurrence 
was as high as 58% when pneumothorax was treated with 
tube thoracostomy alone, but was 0% when pleurodesis was 

performed. It should be noted that, as is the case with LAM, 
pleurodesis does not preclude subsequent lung transplantation.

Lung transplantation for PLCH is performed when severe 
respiratory failure develops. Frequently, pulmonary hyperten-
sion is an indication for lung transplantation in PLCH because 
severe pulmonary hypertension is associated with a higher risk 
of death (88). 

Either single or double-lung transplantation may be per-
formed (68,69). PLCH is known to recur in the allograft fol-
lowing lung transplantation at a rate as high as 20.5% (69). 
Risk factors for recurrent disease include the presence of 
extrapulmonary disease before transplantation, and resumption 
of smoking following lung transplantation (69,70). 

FUTURE THERAPIES
There is clearly a need for better data regarding extant ther-
apies for PLCH, and a need for less toxic and more effective 
treatments. In the near term, higher quality data on the value 
of existing therapies is likely to become available. The 
Histiocyte Society has initiated a multicentre randomized trial 
of cytotoxic therapy for multisystem LCH in adults (89). This 
study aims to test several hypotheses, including whether there 
is a beneficial effect of smoking cessation and corticosteroid 
monotherapy on the natural history of PLCH. Additionally, 
the effect of combination prednisone and vinblastine on clin-
ical outcomes is being assessed. 

CONCLUSIONS
PLCH is a rare disorder associated with most, but not all, 
cases involving cigarette smoking. It is frequently progressive 
and is associated with a higher mortality rate than previously 
appreciated. Similar to LAM, PLCH is characterized by the 
accumulation of an unusual cell type with a unique phenotype 
in the lung parenchyma, and can be associated with extrapul-
monary involvement. Whereas LAM probably results in cyst 
formation as a consequence of peripheral airway constriction 
caused by LAM cells, leading to a check-valve mechanism, the 
formation of cysts in PLCH is attributable to airway-centred 
inflammatory destruction of lung tissue. In contrast to both 
LAM and pulmonary aleveolar proteinosis, our understand-
ing of the pathogenesis of PLCH is still in its infancy and will 
require further study of LCs in the context of human tissue and, 
hopefully, in animal models that reproduce the PLCH pheno-
type. Presently, smoking cessation, supportive therapy and, in 
advanced cases, lung transplantation, are the only therapies 
that can be offered to patients with PLCH. A deeper under-
standing of the pathogenesis of PLCH will be required before 
more effective therapies can be developed.
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