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ABSTRACT: Little is known about longitudinal lung function variation in patients with pulmonary

Langerhans’ cell histiocytosis (LCH). The contribution of serial lung computed tomography (CT)

to managing these patients has not been evaluated.

This long-term retrospective study included 49 patients who were serially evaluated by lung CT

and pulmonary function tests. The lung function variation was categorised as improvement or

deterioration. The extent of the CT lesions was correlated with lung function.

Lung function deteriorated in ,60% of the patients. Forced expiratory volume in 1 s (FEV1) and

diffusing capacity of the lung for carbon monoxide (DL,CO) were the parameters that most

frequently deteriorated. A subgroup of patients experienced a dramatic decline in FEV1 within

2 yrs of diagnosis. Airway obstruction was the major functional pattern observed. In a multivariate

analysis, % predicted FEV1 at diagnosis was the only factor associated with the incidence of

airway obstruction. The increase in cystic lesions on the lung CTs was associated with impaired

lung function but did not anticipate the decline in FEV1 or DL,CO.

Serial lung function tests are essential for following patients with pulmonary LCH, who

frequently develop airway obstruction. A lung CT at diagnosis is informative, but routine

sequential CTs seem less useful. A prospective study is needed to characterise those patients

with early progressive disease.
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P
ulmonary Langerhans’ cell histiocytosis
(LCH) is an uncommon disorder that
occurs predominantly in young smokers

[1–4]. The natural history of pulmonary LCH is
widely variable and difficult to predict in an
individual patient [5–8]. It has been suggested that
older age, evidence of obstruction, air trapping (an
increased residual volume (RV)/total lung capa-
city (TLC) ratio) and a reduced diffusing capacity
for carbon monoxide (DL,CO) at diagnosis are asso-
ciated with the development of respiratory failure
and increased mortality [5, 6, 9]. However, scant
information is available concerning the longitudi-
nal variations in lung function over time, particu-
larly over a long period.

The eventual contribution of high-resolution com-
puted tomography (HRCT) to predicting the outcome

of patients with pulmonary LCH has not been
evaluated. Nodules may progress over time to
cysts that may remain stable or progress [10].
The extent of the cystic lesions present on HRCT
has been correlated with impaired DL,CO and an
impaired forced expiratory volume in 1 s (FEV1)/
forced vital capacity (FVC) ratio at a given time
point [11, 12] and (more recently) during follow-
up in a small series of patients [13]. Those authors
stated that the patients with declining lung
function had severe cystic alterations on lung
computed tomography (CT), but few patients in
their series progressed [13].

We conducted a long-term retrospective multicentre
study of a large cohort of patients with pulmonary
LCH who were serially evaluated by HRCT and lung
function testing. We had the following objectives:
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1) to evaluate the longitudinal variation in lung function
parameters; 2) to compare the HRCT findings and lung function
results during follow-up; and 3) to identify the factors that
predict eventual outcome in these patients.

MATERIALS AND METHODS
Design of the study, setting and subject selection
This was a retrospective study involving seven French teaching
hospital pulmonary departments. All the consecutive patients
referred to these centres for pulmonary LCH from June 1989 to
January 2005 were sequentially included in this study, provided
that they were serially evaluated by two or more HRCTs and
lung function tests performed at o6-month intervals.

49 patients with pulmonary LCH were selected to be reviewed
retrospectively in the cohort. This study was approved by the
institutional review board of Bichat Hospital, Paris, France
(number IRB00006477).

Diagnosis of pulmonary LCH
The diagnosis of pulmonary LCH was based on one of the
following criteria: 1) disease proven by lung biopsy; 2) a positive
biopsy of an extra thoracic localisation of the disease or the
presence of diabetes insipidus associated with characteristic
lung HRCT findings; or 3) the combination of an appropriate
clinical setting, a typical lung HRCT pattern (showing both
nodules and cysts) and exclusion of the alternative diagnoses.

Data collection
Data on the patients’ demographics, clinical presentation, smok-
ing habits and treatments of interest were retrieved from the
medical records.

All of the HRCT scans were centrally analysed by two radiologists
(C. de Bazelaire and J. Frija) and a chest physician (A. Tazi),
without knowledge of the clinical or functional findings. The lung
HRCT lesions were classified as has been previously described
[10]. Each lung was divided into three areas, from the lung apices
to the domes of the diaphragm, and semi-quantitative CT scores
were established for each area to estimate the nodule profusion
and the extent of the cysts. The results were obtained by con-
sensus. The global nodular and cystic CT scores were calculated
by adding the nodule extent and cyst values obtained from the
three areas of the lung (giving maximum values of 18 and 24,
respectively). Based on the CT scores, the patients were classified
as having low, intermediate and high nodular CT scores, and low,
intermediate, high and very high cystic CT scores. Additional
details on the methods used to determine the lung CT scores are
provided in the online supplement.

Lung volumes were evaluated by plethysmography (except for
two patients), and FEV1 and FVC by the flow–volume curve.
DL,CO was measured using the single-breath method. The
predictive values were determined as has been previously
described [14]. Obstruction was defined as FEV1/FVC ratio
,70% [15].

End-points of the study
Two outcomes were considered: deterioration or improvement
of lung function from the baseline measurements. For each
parameter, variations of o10% in the FEV1 or FVC, or of o15%
in the DL,CO defined improvement or deterioration [16]. The
overall lung function outcome was defined by whether there

was an increase or decrease of o10% in the FEV1 and/or FVC,
and/or of o15% in the DL,CO. In cases of discrepancies, the
impaired parameter was used as the overall lung function
outcome. If the changes were ,10% for FEV1 and FVC, and
,15% for DL,CO, lung function was considered to be stable.

Times to developing airway obstruction and restriction were
also computed.

Statistical analysis
The descriptive statistics of the study groups are presented.
Mean¡SD or median (interquartile range (IQR)) values are
reported. Receiver operating characteristic (ROC) curves for the
HRCT scores were plotted to delineate the patients with obs-
tructive or restrictive patterns at diagnosis, with the area under
the ROC curve (AUC) used as a measure of discrimination.

Patient follow-up was the interval between the date of the first
examination and the date of an event; the patients who neither
deteriorated nor improved and who did not develop obstructive
or restrictive functional defects were censored at the reference
date (September 2005). Thus, the actual follow-up varied accord-
ing to the patients’ date of inclusion in the study and was up to
16 yrs. As the patients were enrolled sequentially from 1989 to
2005 and the study ended in September 2005, statistical methods
for time-to-event data were used to account for the censoring of
the data. The cumulative incidences of lung function deteriora-
tion, lung function improvement and obstructive or restrictive
patterns over time were estimated separately. Cox proportional
hazards models were used to calculate the relative hazards of lung
function deterioration or improvement associated with different
population characteristics while fully adjusting for potential
confounders. To assess the influence of smoking cessation, a
Cox model with a time-dependent covariate was used.

All of the statistical tests were two-sided, with p-values f0.05
denoting statistical significance.

RESULTS

Study population
The demographic characteristics, clinical features, lung func-
tion tests and HRCT score subgroups at diagnosis are shown in
table 1. Among the 47 patients evaluated by plethysmography,
23 (49%) patients had normal lung volumes, 21 (45%) had air
trapping and three (6%) patients had a mild restriction (TLC
78.7¡0.6% predicted), either isolated (n52) or associated with
obstruction (mixed pattern, n51). Among the whole study
population (n549), 15 (31%) had an obstructive pattern (FEV1

74.4¡13.7% pred; FEV1/FVC 65.1¡3.4%). The DL,CO was
decreased in 35 (81%) of the 42 patients in whom it was
initially measured.

46 patients had both nodules and cysts in their lung HRCTs
and three patients had an isolated cystic pattern. At the time of
diagnosis, the mean HRCT nodular score was 6.6¡3.4 and the
mean cystic score was 11.9¡6.1.

Nine patients received steroids for 22.9¡11.7 months and one
received vinblastine alone for 19 months, while two were treated
with both prednisone and vinblastine for 19 and 40 months,
respectively.
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Correlation between HRCT and lung function at diagnosis
At diagnosis, the HRCT nodular score was not correlated with
any lung function parameters or with a restrictive or an obstruc-
tive pattern. By contrast, the HRCT cystic score was inversely
correlated with the FEV1, FEV1/FVC ratio (r5 -0.7, p,0.0001),
and DL,CO (r5 -0.38, p50.01) and positively correlated with air
trapping (RV/TLC % pred; r50.63, p,0.0001). The 15 patients
with airway obstruction had higher HRCT cystic scores than the
patients without obstruction (17.6¡5.9 and 9.4¡4.1, respec-
tively; p,0.001). The HRCT cystic score at diagnosis discrimi-
nated between the patients with and without an obstructive
lung function pattern, with AUC of 0.86 (95% CI 0.73–0.99). A
cut-off value of 14 for the HRCT cystic score predicted an obs-
tructive pattern with a sensitivity of 80% and a specificity of

91.2%. There was no difference in tobacco consumption at
diagnosis among these patients (p50.51).

Evolution of lung function and HRCT findings during follow-up
The median follow-up was 36 months (IQR 17–67 months), with
a median of two longitudinal and lung function evaluations (IQR
1–3 months). Six (12.2%) patients were lost to follow-up before
any deterioration of their lung function after a median time of
3 yrs of follow-up. Table 2 shows the lung function outcomes for
the study population. These results were confirmed when
estimating the cumulative incidence of patients with either
deteriorated or improved lung function over time (fig. 1).

The changes in the different lung function parameters varied
considerably, with the DL,CO being the parameter that improved
the least frequently (table 2 and fig. 1). It is noteworthy that
among the 19 patients who had an impaired FEV1 during
follow-up, 10 (52.6% or 20.5% of the study population) had
deteriorated soon after their diagnoses. The median FEV1

decrease within the first 2 yrs for these 10 patients was
-235 mL (IQR -340– -200 mL; -18% compared to the values at
diagnosis, IQR -21– -11%), whereas it was -30 mL (IQR -195–
100 mL) for the nine patients whose FEV1 deteriorated later
(-6% of the value at diagnosis, IQR -13– -4%).

Six patients developed a new-onset airflow obstruction, among
whom one patient displayed a mixed pattern (TLC 83% and 79%
pred, respectively, at diagnosis and at 68 months of follow-up).
Thus, 21 (43%) patients had an obstructive pattern at some point
(mean FEV1 1,900¡655 mL (54.4¡16.8% pred) at the time of last
follow-up). Conversely, the three patients who had mild res-
triction at diagnosis had normal TLCs at their last evaluations.

The variations in the nodular and cystic CT scores over time
were inversely correlated (p,0.05). Overall, the mean nodular
score decreased during the follow-up. At the final follow-up,
45 (92%) of the patients had a low nodular CT score, and four
(8%) of the patients had an intermediate CT nodular score. By
contrast, the mean value of the cystic HRCT score increased
over time (p,0.01). At the last evaluation, 26 (53%) patients
had a high or very high CT cystic score.

The effects of smoking cessation on the variations in the
lung function and HRCT findings
Of the 46 patients who were current smokers at diagnosis, 16
stopped smoking during the follow-up, with a median time to
cessation of 11 months (IQR 0–24.5 months). The lung function
results and HRCT nodular and cystic scores of these patients at
diagnosis were similar to those who continued to smoke (not
shown). No statistical differences in lung function outcomes,
including decline versus improvement of FEV1, were observed
between the two groups of patients (table 3). The hazard ratio
(HR) for developing airflow obstruction during follow-up was
not significantly different after smoking cessation (p50.66). No
significant differences were observed between the mean nodular
and cystic CT scores of the patients who ceased smoking and the
scores of those who continued to smoke.

Correlation between HRCT and lung function during follow-up
The variations in the HRCT nodular score over time and lung
function outcomes were not correlated (p50.91). Conversely, the
variations in the HRCT cystic score were inversely correlated

TABLE 1 The characteristics of the patients at the time of
their pulmonary Langerhans’ cell histiocytosis
diagnosis

Characteristic Subjects

Subjects n

Age yrs

49

30.5¡7.2

Male sex 24 (49)

Smoking status

Current smokers 46 (94)

Ex-smokers 3 (6)

Exposure pack-yrs 22¡19

Symptoms 38 (77.5)

Cough 25 (51.0)

Dyspnoea (NYHA II/III) 10/1 (22.5)

Pneumothorax 9 (18.5)

Respiratory + constitutional 11 (22.5)

No symptoms 11 (22.5)

Histological confirmation 35 (71)

Surgical lung biopsy 30 (61)

Extra-pulmonary biopsy 5 (10)

TLC# % pred 100.4¡16.5

FVC % pred 89.1¡18.6

RV# % pred 129.4¡47.8

RV//TLC# % pred 126.5¡38.0

FEV1 % pred 77.6¡21.9

FEV1/FVC % 72.8¡12.6

DL,CO % of pred (n542) 62.8¡22.6

HRCT nodular score subgroup

Low 31 (63)

Intermediate 16 (33)

High 2 (4)

HRCT cystic score subgroup

Low 14 (29)

Intermediate 15 (31)

High 10 (20)

Very high 10 (20)

Data are presented as mean¡SD or n (%), unless otherwise stated. NYHA: New

York Heart Association; TLC: total lung capacity; % pred: % predicted; FVC:

forced vital capacity; RV: residual volume; FEV1: forced expiratory volume in

1 s; DL,CO: diffusing capacity of the lung for carbon monoxide; HRCT: high-

resolution computed tomography. #: n547.
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with variations in DL,CO (p50.0001), FVC (p50.0001) and FEV1

(p50.002). Among the 19 patients whose FEV1 deteriorated, 10
(52.6%) had higher HRCT cystic scores, as compared to two (25%)
among the eight patients whose FEV1 improved. Once the HRCT
cystic score increased, however, the HR for a deteriorating FEV1

was not significantly increased (HR 2.1, 95% CI 0.47–9.64;

p50.32). The increase in the HRCT cystic score did not precede
the deterioration in the FEV1 or the DL,CO (fig. 2).

Prognostic analyses
None of the factors evaluated at diagnosis was significantly
associated with FEV1 deterioration. Notably, the FEV1 at

TABLE 2 Lung function outcomes in the complete study population

Lung function Improvement Deterioration Cumulative incidence of deterioration at

5 yrs %

Overall 10 (20.5) 28 (57) 59.4

FVC 9 (18.3) 11 (22.5) 24.7

FEV1 8 (16) 19 (39) 42.6

DL,CO
# 2/40 (5) 18/40 (45) 47.9

Data are presented as n (%), unless otherwise specified. For each parameter, changes of o10% in forced expiratory volume in 1 s (FEV1) or forced vital capacity (FVC) or

of o15% in diffusing capacity of the lung for carbon monoxide (DL,CO) constituted improvement or deterioration. The overall lung function outcome was defined based on

increases or decreases of o10% in FEV1 and/or FVC and/or of o15% in DL,CO. In case of discrepancies, the impaired parameter was used. The patients whose lung

function was stable (neither improved nor deteriorated) are not shown. The estimated cumulative incidences of deterioration in lung function parameters at 5 yrs were

calculated considering the competing risks framework for overall lung function and according to each lung function parameter. #: serial DL,CO results were available for 40

patients.
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FIGURE 1. The estimated cumulative incidences of deterioration or improvement in the lung function of the study population over time. a) Overall lung function. Increase

or decrease of o10% in forced expiratory volume in 1 s (FEV1) and/or forced vital capacity (FVC) and/or of o15% in diffusing capacity of the lung for carbon monoxide

(DL,CO). In case of discrepancies, the impaired parameter was used; b) DL,CO; c) FEV1; d) FVC.
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diagnosis did not differ between the patients who deteriorated
(2,456¡987 mL; 71¡24% pred) and the patients who did not
(2,840¡796 mL; 82¡20% pred). No factor at diagnosis could
distinguish the subgroup of 10 patients whose FEV1 deterio-
rated within the first 2 yrs of follow-up except that, surpris-
ingly, their mean cumulative tobacco consumption was lower
compared with the remaining patients (table 4). However, the
hazard of early decline of FEV1 was not statistically modified
by tobacco consumption, either unadjusted (HR 0.94, 95% CI
0.88–1.02; p50.1) or adjusted for age and sex (HR 0.94, 95% CI
0.86–1.02; p50.11). Furthermore, no factor at diagnosis could
differentiate between the patients whose FEV1 decreased
within the first 2 yrs and those in whom it declined later.
Finally, smoking cessation had no influence on whether the
FEV1 decreased within the first 2 yrs (p50.90).

A significant difference in the cumulative incidence of airflow
obstruction according to the HRCT cystic score at diagnosis was
observed (p,0.0001; table 5). In the multivariate model, how-
ever, only the FEV1 % pred at diagnosis remained significantly

associated with the incidence of airflow obstruction (p50.0006).
Thus, a smaller FEV1 % pred at diagnosis was associated with a
greater risk of developing airflow obstruction.

DISCUSSION
This is the largest cohort study evaluating the long-term
variations in lung function and HRCT findings in patients with
pulmonary LCH. We determined the rate and lung function
deterioration profile of these patients and identified a sizeable
group of patients who experienced dramatic declines in their
FEV1 values early in the course of the disease. We also provided
additional information concerning the prognostic value of lung
HRCTs, both at diagnosis and during follow-up.

Overall, lung function deteriorated in ,60% of the patients and
improved in 20%. The evolution of the different lung function
parameters was heterogeneous. DL,CO deteriorated in approxi-
mately half of the patients, and FEV1 deteriorated in 40% of them,
while FVC significantly decreased during follow-up in a mino-
rity of the patients. Strikingly, we identified two populations of

TABLE 3 Lung function outcomes according to continued smoking or smoking cessation in pulmonary Langerhans’ cell
histiocytosis patients who were current smokers at the time of diagnosis

Lung function Improvement Deterioration

Continued smoking Smoking cessation Continued smoking Smoking cessation

Subjects 30 16 30 16

Overall 5 (17) 5 (31) 17 (56) 8 (50)

FVC 5 (17) 4 (25) 7 (23) 2 (12.5)

FEV1 5 (17) 3 (19) 13 (43) 4 (25)

DL,CO 1/25 (4) 1/13 (8) 13/25 (52) 4/13 (31)

Data are presented as n or n (%). n546. The lung function parameters represent all patients, unless otherwise specified. For each parameter, changes of o10% in forced

expiratory volume in 1 s (FEV1) or forced vital capacity (FVC), or of o15% in diffusing capacity of the lung for carbon monoxide (DL,CO) constituted improvement or

deterioration. The overall lung function outcome was defined based on increases or decreases of o10% in FEV1 and/or FVC and/or of o15% in DL,CO. In case of

discrepancies, the impaired parameter was used. p-values were not significant for any of the comparisons.
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FIGURE 2. A comparison of the study population’s estimated cumulative incidences of deterioration of lung function and high-resolution computed tomography (HRCT)

cystic score variation over time. a) forced expiratory volume in 1 s (FEV1); b) diffusing capacity of the lung for carbon monoxide (DL,CO). Although the two curves follow

parallel courses, note that the increase in the extent of the cystic lesions did not precede either the FEV1 or the DL,CO impairment.
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patients with different FEV1 impairment profiles over time.
Approximately half of these patients experienced a dramatic
decline in their FEV1 within the 2 yrs following diagnosis. The
median rate of FEV1 decline in these patients was markedly
more pronounced than that reported for smokers and patients
with chronic obstructive pulmonary disease (COPD) [17].
Unfortunately, we were unable to identify a predictive factor
at diagnosis that identified this subgroup of patients.

Airway obstruction was the salient pattern of lung function
defect observed both at diagnosis and during the course of the
disease. This finding is consistent with the bronchiolar localisa-
tion of pulmonary LCH lesions [18] and with the functional
pattern observed in other diffuse cystic lung diseases, such as
lymphangiomyomatosis [19].

The DL,CO decline was isolated in some of the patients, which
may suggest the development of pulmonary hypertension (PH),
a known complication of pulmonary LCH [20–24]. Although
echocardiography or right heart catheterisation results were not
available for these patients, this assumption is consistent with a
recent study we performed in patients with pulmonary LCH
and PH, in whom isolated declines in DL,CO were associated
with the development of PH [24].

In this large cohort, we confirmed that the extent of the HRCT
cystic lesions is correlated with various lung function para-
meters [11–13]. Additionally, we found that the HRCT cystic
score was both sensitive and specific for discriminating between

TABLE 4 Characteristics of the patients whose forced expiratory volume in 1s (FEV1) decreased within the first 2 yrs after their
pulmonary Langerhans’ cell histiocytosis diagnosis compared with the remaining study population

Characteristic Decline of FEV1 within 2 yrs No decline of FEV1 within 2 yrs p-value

Subjects n 10 39

At diagnosis

Age yrs 28.1¡8.6 31.5¡7.5 0.24

Male sex 4 (40.0) 20 (51.3) 0.73

Smoking status

Current smokers 8 (80.0) 38 (97.4) 0.10

Ex-smokers 2 (20.0) 1 (2.6)

Exposure pack-years 11.0¡9.4 24.4¡20.0 0.02

TLC % pred# 99.4¡15.9+ 100.6¡16.9 0.90

FVC % pred 86.3¡18.9 89.8¡18.7 0.79

FEV1 % pred 74.7¡21.6 78.3¡22.2 0.65

FEV1/FVC % 71.1¡11.3 73.2¡13.0 0.48

RV % pred# 137.1¡52.4+ 127.3¡47.1## 0.69

RV/TLC % pred# 137.0¡48.1+ 123.6¡35.0## 0.64

DL,CO % pred# 70.9¡27.91 60.6¡20.9"" 0.39

HRCT nodular score 6.4¡4.8 6.7¡3.0 0.65

HRCT cystic score 13.1¡7.4 11.6¡5.7 0.61

During follow-up

DL,CO deterioration" 5/8 (62.5)e 13/32 (40.6)++ 0.43

Smoking cessation 1/8 (12.5) 15/38 (39.5) 0.23

Data are presented as mean¡SD or n (%), unless otherwise stated. The lung function parameters represent all patients, unless otherwise specified. TLC: total lung

capacity; % pred: % predicted; FVC: forced vital capacity; RV: residual volume; DL,CO: diffusing capacity of the lung for carbon monoxide; HRCT: high-resolution

computed tomography. #: at diagnosis, TLC and RV results were available for 47 patients and DL,CO for 42 patients; ": serial DL,CO results were available for 40 patients;
+: n510; 1: n59; e: n58; ##: n537; "": n533; ++: n532.

TABLE 5 Univariate prognostic analyses of the factors
measured at diagnosis that were candidates for
predicting the incidence of airway obstruction#

Characteristic HR (95% CI) p-value

Age per 10 yrs 0.93 (0.52–1.67) 0.81

Smoking per 10 pack-yrs 1.06 (0.87–1.28) 0.56

Dyspnoea 1.01 (0.42–2.39) 0.99

TLC % pred" 1.17 (0.91–1.50) 0.22

FVC % pred" 0.75 (0.57–0.99) 0.04

FEV1 % pred" 0.59 (0.45–0.77) 0.0001

FEV1/FVC %" 0.54 (0.42–0.69) 0.0001

RV % pred" 1.16 (1.08–1.26) 0.0002

RV//TLC % pred" 1.24 (1.11–1.39) 0.0002

DL,CO % pred" 0.04 (0.03–0.47) 0.01

HRCT nodular score 0.91 (0.80–1.03) 0.13

HRCT cystic score 1.13 (1.05–1.21) 0.0009

HR: hazard ratio; TLC: total lung capacity; % pred: % predicted; FVC: forced

vital capacity; FEV1: forced expiratory volume in 1 s; RV: residual volume;

DL,CO: diffusing capacity of the lung for carbon monoxide; HRCT: high-

resolution computed tomography. #: A total of 21 (43%) out of 49 patients had

an obstructive pattern (FEV1/FVC ,70%) at any time during the study; ": the HR

is calculated for 10% variations in the predicted values.
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the patients with and without airflow obstruction, both at
diagnosis and during follow-up. However, although the hazard
for having airway obstruction was strikingly increased in the
patients with high cystic CT scores, only the FEV1 % pred at
diagnosis remained a predictive factor for the incidence of
airway obstruction in the multivariate analysis.

The extent of the nodular lesions decreased during follow-up,
whereas the extent of the cystic lesions increased, as has been
previously reported for smaller series [10, 13]. No patients had
high nodular CT scores at the time of the last evaluation, where-
as half the patients had a high or very high cystic CT score.
Although this increase in the cystic CT score was correlated with
deterioration in several lung function parameters, it did not
precede the FEV1 or the DL,CO decrease over time. Thus, the
initial lung HRCT findings are useful for both the diagnosis and
prognosis of pulmonary LCH, but our results suggest that
routine serial CT scans add limited information to lung function
measurements during patient follow-up.

Surprisingly, smoking cessation did not modify the pulmonary
LCH outcomes. As this study was retrospective and no sur-
rogate marker was available to ascertain smoking cessation,
definitive conclusions should not be drawn from these results.
The relatively small sample size (and thus, the limited statistical
power) could also explain this negative finding. Obviously,
continuing to smoke has several deleterious consequences for
these patients, such as increased risk of COPD and lung cancer
[25]. It should be stressed, however, that although improved
pulmonary LCH has been reported in patients who have stopped
smoking, the effect of smoking cessation on the outcome of the
disease has not been rigorously evaluated [26].

This retrospective study has several limitations. As the patients
were sequentially included during the study period, the follow-
up time was variable. Although adequate statistical methods for
time-to-event data were used, we cannot exclude a bias toward
an over-representation of patients with unfavourable outcomes.
It is also possible that the patients selected for this study may not
have been fully representative of the general pulmonary LCH
population, although the lung function at diagnosis of our
patients was similar to the lung function reported in previous
studies [5–8]. Finally, as systemic treatments were prescribed
according to the physicians’ discretion, we could not evaluate
their effects on the pulmonary LCH outcomes. In a previous
study, corticosteroid therapy was associated with poorer out-
comes, probably as a result of selection bias towards more
severe forms of the disease [6].

In summary, this study provides important clinical insights into
the long-term lung function outcomes of patients with pulmonary
LCH. In practice, serial lung function tests are important during
follow-up. Lung function should be closely monitored during the
first 2 yrs after diagnosis. A lung HRCT at diagnosis is informative,
but routine serial CT scans seem less useful for managing these
young patients, in whom the radiation burden is a concern. Pros-
pective studies are needed to better characterise the patients who
progress soon after diagnosis and to assess the effects of controlled
smoking cessation on pulmonary LCH outcomes.
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