
(72 UI). Treatment with corticosteroids was impossible because
of the patient’s psychiatric instability. Hydroxychloroquine
treatment (400 mg?day-1) was then initiated. A significant, but
only partial, clinical, radiological and functional improvement
ensued, with a secondary relapse despite good observance.

In July 2009, the patient’s condition worsened with PFT results
comparable to those at first presentation (fig. 1). Treatment with
azathioprine (150 mg?day-1) was then started as hydroxychlor-
oquine was withdrawn. This treatment allowed a significant
gradual clinical, radiological and functional improvement
(fig. 2), with almost normalised PFTs by December 2011
(fig 1). SACE level also normalised. Only stable fibrotic chest
CT lesions and DL,CO abnormalities persisted. Treatment
efficacy and tolerance were still excellent after 17 months and
a reduction of azathioprine (100 mg?day-1) was initiated.

CBD is a granulomatous disease due to beryllium exposure in
genetically susceptible individuals. CBD treatment relies on
stopping beryllium exposure and corticosteroid therapy [8].
Despite frequent responses to such treatment, several limits are
often observed, as in sarcoidosis, such as corticosteroid
dependence, severe side-effects and, sometimes, pulmonary
fibrosis progression.

To date, in CBD, unlike sarcoidosis, no therapy other than
corticosteroids has been considered. We report the first case of a
successful azathioprine treatment in a patient who had a
contraindication to the use of corticosteroids. Azathioprine can
also be used in sarcoidosis treatment as a corticosteroid-sparing
agent thanks to its strong and delayed suppressive effect on T-
lymphocytes proliferation and activation [9]. We have been able
to demonstrate the efficacy of azathioprine in treatment of CBD
allowing prolonged clinical, functional and radiologic control.
Consequently, azathioprine could be considered in CBD in the
presence of contraindication or when there is poor tolerance to
corticosteroids, or perhaps as a corticosteroid sparing agent
when prolonged high doses are necessary. Interestingly, we
observed a partial and temporary efficacy of hydroxychlor-
oquine, a drug known to reduce antigen presentation that also
works in some sarcoidosis patients.
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Do tertiary paediatric hospitals deal with the same

spectrum of paediatric pulmonary hypertension as

multicentre registries?
To the Editor:

Although national [1–5] and international paediatric registries
for pulmonary hypertension (PH) [6, 7] have been published

recently, inclusion criteria and, therefore, the distribution of
aetiologies and severity of cases have not always been
comparable [8].
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In order to determine possible differences between registries,
we have compared the aetiologies of confirmed PH of prevalent
versus incident cases of PH in our own large database (in a
tertiary paediatric hospital), and compared these to recently
reported large multinational registries.

According to pre-specified protocols, any children with clinical
symptoms or at risk of PH at our centre were referred for
echocardiography. If tricuspid regurgitation velocity was
.2.8 m?s-1, right heart catheterisation was performed and the
diagnosis of PH was confirmed if mean pulmonary artery
pressure was o25 mmHg. The Dana Point classification was
used [1, 9]. A standardised diagnostic work-up was used in PH
cases: thoracic computed tomography scan, hepatic echography,
lung function tests, genetic screening, screening for systemic
diseases, and HIV serology were used when appropriate.

At the beginning of our study, our database included 86
prevalent PH patients. Over the next 3 yrs, 126 incident PH

patients were referred. Median age at inclusion was 2.4 yrs
(range 0.5–15 yrs); there were 120 (56%) females and 92 males.
Mean pulmonary artery pressure was 55¡16 mmHg, pulmon-
ary vascular resistance was 16¡7 Wood units and cardiac
index was 3.6¡1.2 L?min?m-2. Distribution of PH causes for
the 212 patients are shown in the table 1.

First, the proportion of pulmonary arterial hypertension (PAH)
in our series (75%) is lower than in the recently published TOPP
(Tracking Outcomes and Practice in Paediatric Pulmonary
hypertension; 82%) or REVEAL (Registry to EValuate Early
And Long term PAH disease; 92%) registries [6, 7]. In addition,
the distribution within the subgroups of PAH is also different;
idiopathic PAH (iPAH) was present in 16% versus 53% in TOPP
and 56% in REVEAL [6, 7]. Our results more closely match those
observed in the Netherlands national registry (23% iPAH and
72% PAH associated with congenital heart disease) [4]. The
higher proportion of iPAH observed in multinational registries
is most likely due to the fact that these patients are referred to

TABLE 1 Classification of pulmonary hypertension (PH)

Classification Prevalence# Incidence" Change

1 Pulmonary arterial hypertension 75 (87.2) 85 (67.5) 61.2

1.1 Idiopathic 15 (17.5) 17 (13.5)

1.2 Heritable 2 (2.3) 4 (3.2)

1.2.1 BMPR2

1.2.2 ALK1, endoglin

1.2.3 Unknown

1.3 Drugs and toxins induced

1.4 Associated with

1.4.1 Connective tissue disease

1.4.2 HIV infection

1.4.3 Portal hypertension

1.4.4 Congenital heart disease 58 (67.5) 64 (51)

1.4.5 Schistosomiasis

1.4.6 Chronic haemolytic anaemia

1.5 Persistent PH of the newborn

19 Pulmonary veno-occlusive disease and//or pulmonary capillary haemangiomatosis 1

2 PH due to left heart disease 2 (2.3) 4 (3.2) 62

3 PH due to lung disease and//or hypoxia 6 (7) 24 (19) 64

3.1 Chronic obstructive pulmonary disease

3.2 Interstitial lung disease 5

3.3 Other pulmonary diseases with mixed restrictive and obstructive pattern 4

3.4 Sleep-disordered breathing

3.5 Alveolar hypoventilation disorders 2 11

3.6 Chronic exposure to high altitude

3.7 Developmental abnormalities 4 4

4 Chronic thromboembolic PH

5 PH with unclear and//or multifactorial mechanisms 3 (3.5) 13 (10.3) 64.3

5.1 Haematological disorders: myeloproliferative disorders and splenectomy 3 11

5.2 Systemic disorders: sarcoidosis, pulmonary Langerhans’ cell histiocytosis,

lymphangioleiomyomatosis, neurfibromatosis and vasculitis

2

5.3 Metabolic disorders: glycogen storage disease, Gaucher disease and thyroid disorders

5.4 Others: tumoral obstruction, fibrosing medistinitis and chronic renal failure on dialysis

Data are presented as n (%) or n, unless otherwise stated. BMPR2: bone morphogenetic protein receptor type II; ALK1: activin receptor-like kinase-1. #: n586; ": n5126.

Reproduced with modification from [1] with permission from the publisher. c
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expert centres to be treated with advanced therapies whereas
congenital heart disease associated with PAH patients aggregate
in paediatric cardiac centres such as ours.

Secondly, we observed a four-fold larger proportion of incident
patients in Group 3 (PH due to lung disease and/or hypoxia).
This emerging problem was also pointed out in the TOPP
registry [7]. The apparent increase in incidence of these patients
is probably due to enhanced screening strategies in infants with
lung disease and to closer collaborations between paediatric
cardiologists and pulmonologists. Survival of congenital dia-
phragmatic hernia has increased considerably over the last few
years, reaching 60% in reference centres but PH is a common
complication and its severity predicts the outcome [10]. Within
this group, 30% of patients had congenital diaphragmatic hernia
and 33% had bronchopulmonary dysplasia. This proportion
may still be an underestimate as bronchopulmonary dysplasia is
more frequent in developing countries which do not generally
participate in large registries. Similarly, the proportion of PH
due to PAH associated with congenital heart disease is probably
different in different regions of the world.

Furthermore, paediatric PH patients may have multiple
contributing pathologies and therefore the Dana Point classifi-
cation can be imprecise. In our series, for example, 22 patients
could have been classified in another Dana Point group because
of co-existing pathologies (lung disease but without hypoxia
and/or small cardiac defects, genetic, metabolic or other
associated diseases). Indeed those patients would have been
classified according to the Panama classification [11] in category
6 (multifactorial pulmonary hypertensive vascular disease in
congenital malformation syndromes) or 10 (paediatric pulmon-
ary vascular disease associated with other system disorders).
Finally the number of patients in Group 3 is somewhat limited
by the fact that advanced PH therapies are not approved in this
group and they are therefore often not referred to ‘‘expert
centres’’. This may change in the future as dedicated trials will
be developed to evaluate efficacy and safety of PH drugs in
these patients, usually in larger referral centres.

We also observed a four-fold higher proportion in Group 5
patients, in the incidence compared to the prevalence group (PH
with unclear and/or multifactorial mechanisms). This proportion
of 7.5% is different to TOPP (1%) or REVEAL (,1%) and the
Dutch registry (0%). This increase in Group 5 may have several
explanations: incorrect classification elsewhere because of limita-
tion of available diagnostic data or a truly new emerging group
related to our local screening strategy for PH in rare paediatric
diseases (such as cancer, immune defects and inborn errors of
metabolism). This screening strategy is related to our multi-
disciplinary approach across 32 nationally designated reference
centres for rare paediatric diseases. Also, for the same reason as in
Group 3, these patients may be underdiagnosed, not referred to
expert centres and therefore do not appear in registries.

Our data clearly show that the full picture of the aetiologies of
paediatric PH cannot be described through large registries
outlining incidences in selected participating centres.
Information from national centralised registries (Dutch and
UK), multicentre registries and tertiary expert paediatric PH
centres are complementary for this purpose. Thus, the aetiology
and consequently epidemiology of paediatric PH probably

varies according to countries involved in registries (particularly
the proportion of participating centres from developing coun-
tries) and further according to the health system involved (for
example, if it has expert PH referral centres or not, or planned
screening programmes in certain associated disease states).

Finally it appears obvious that the distribution of aetiologies
described in different registries is related, at least in part, to the
availability of PH specific treatments, for some but not all
possible indications. Such treatments have allowed major
progress in the management of children with PAH; however,
different availability patterns introduce inevitable biases into
the types of patients reported in different types of registries.

It is clear that a new paediatric PH population is emerging.
Building dedicated international registries that attempt to
solve some of the issues raised in this letter is an important
challenge for the future.
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Malades, Paris, France. #Sydney Medical Schools, University of

Sydney, Sydney, Australia.
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The anti-IL-17A antibody secukinumab does not

attenuate ozone-induced airway neutrophilia in

healthy volunteers
To the Editor:

Within the lung the T-helper cell interleukin (IL)-17 (also
referred to as IL-17A) is recognised as one of the principal
cytokines that links the activation of T-lymphocytes to the
chronic accumulation of neutrophils. It has been proposed that
IL-17A is a relevant pharmacological target in inflammatory
lung diseases with sustained mobilisation of neutrophils [1].

Secukinumab (AIN457; Novartis Healthcare Pvt. Ltd, Basel,
Switzerland) is a recombinant high-affinity fully human
monoclonal IL-17A antibody of the immunoglobulin (Ig)G1k
isotype, which binds to human IL-17A and neutralises the
bioactivity of this cytokine [2].

Ozone exposure in healthy volunteers induces an acute and
reproducible neutrophilic airway inflammation, which can be
utilised as a pharmacological model to test anti-inflammatory
drugs in early development [3–5].

We performed a single centre, phase II, double-blind, placebo-
controlled, parallel-group study with an open label reference
arm, investigating the ability of secukinumab to attenuate
airway neutrophilia in induced sputum 24 h and 48 h following
ozone exposure in healthy volunteers. Subjects underwent a 3 h
ozone challenge, and induced sputum samples were collected
24 h and 48 h after the challenge. Subjects with an inflammatory
response to ozone (as reflected by an increase in the total
number of sputum neutrophils by at least 50% compared with
the screening visit) were then randomised to receive either
secukinumab (10 mg?kg-1 bodyweight) or placebo, in a double
blind fashion administered as an infusion over 120 mins or to an
open-label single-dose oral corticosteroid treatment (OCS,
50 mg) in the ratio of 2:1:1 (secukinumab:placebo:OCS).

The secukinumab/placebo treatment period consisted of a
single dosing visit on day 8 followed by an ozone challenge
1 week later on day 15 and subsequent sputum inductions on
day 16 and day 17. A third ozone challenge was performed on
day 36 in the first nine subjects and on day 64 in the second
nine subjects assigned to secukinumab or placebo. Subjects
assigned to OCS treatment received a single dose treatment 1 h
before the start of the ozone challenge on day 15. Sputum
induction followed 24 h and 48 h after the challenge.

The Ethical Committee of Schleswig-Holstein, Germany approved
the study and all subjects provided written informed consent.

The inhalation of 250 ppb ozone and processing of sputum was
performed as previously described [3–5].

Secukinumab concentrations in serum were determined by a
competitive ELISA assay. Safety assessments and an assess-
ment of immunogenicity to secukinumab were performed at
various visits.

The study tested the null hypothesis of no difference between the
secukinumab and placebo group in total number of neutrophils
in induced sputum 24 h after ozone. Post hoc power assumptions
using the observed standard deviation of 4.26106?mL-1 showed
that 12 and 6 subjects in the secukinumab and placebo groups,
respectively, provide 80% power to detect a difference of
5.56106?mL-1 using a two-sided test at 10% alpha. Standard
ANCOVA methods, including baseline adjustment, were
applied to neutrophil counts. Data were log-transformed to
achieve a normal distribution. No alpha adjustments were made.

24 Caucasian subjects (19 males and five female with mean:
age 40 yrs and body mass index 24.2 kg?m-2) were enrolled in
the study, of which 23 subjects completed the study. One
subject was withdrawn for administrative reasons. The mean
sputum neutrophil count at screening was 0.636106?mL-1 and
increased to 4.196106?mL-1 after the baseline ozone challenge.

Regarding the primary end-point in this study, there was no
significant difference observed between the treatment groups in
the change from baseline in the total number of sputum
neutrophils 24 h after the day 15 ozone challenge (day 16)
(fig. 1). Sputum neutrophil counts were higher in secukinumab-
and OCS-treated subjects when compared with those receiving
placebo 48 h after day 15 ozone challenge (day 17), with the
latter reaching statistical significance. There was no significant
effect of either secukinumab or placebo on the change from
baseline in total number of neutrophils in induced sputum 24 h
or 48 h after day 36 or day 64 challenges, with the exception of
secukinumab-treated subjects 48 h after the day 64 challenge;
driven by an unusually high number of sputum neutrophils in
the placebo group. Evaluation of the change from baseline in the
per cent of neutrophils did not reveal any treatment effects at
any of the time points (data not shown). c
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