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Surfactant protein A in chronic extrinsic allergic

alveolitis

To the Editors:

The chronic form of extrinsic allergic alveolitis (EAA) may
have some common features with idiopathic pulmonary
fibrosis (IPF). The clinical, radiological and histopathological
presentation of both diseases may be similar. Surfactant
protein (SP)-A can be detected in serum of patients with IPF
and concentrations of SP-A were found to be elevated in these
patients [1]. The aim of the present study was to compare
serum SP-A concentrations in IPF and chronic EAA patients
and detect possible relationships between SP-A levels,
bronchoalveolar lavage (BAL) fluid differential cell counts,
high-resolution computed tomography (HRCT) patterns and
pulmonary function tests in both diseases.

13 patients with chronic EAA and seven patients with IPF were
enrolled in the retrospective study after informed consent was
obtained. The mean¡SD age of IPF patients was 63.7¡12.4 yrs
and the mean¡SD age of the EAA group 60.3¡11.3 yrs. Only
one IPF patient was a smoker, all others were nonsmokers.

All of the enrolled subjects underwent a diagnostic programme
including history assessment, physical examination, pulmon-
ary function tests, blood tests including evaluation of SP-A
serum concentrations, HRCT of the chest, bronchoscopy with
BAL and transbronchial biopsy. HRCT alveolar and interstitial
scores were assessed according to the criteria of GAY et al. [2]
by a pneumologist experienced in radiology.

Patients with IPF who fulfilled diagnostic criteria presented in
the official American Thoracic Society/European Respiratory
Society/Japanese Respiratory Society/Latin American Thoracic
Association statement were included [3]. There are no widely
accepted diagnostic criteria for chronic EAA, so data obtained
by aforementioned procedures have to be evaluated with care.

Serum samples were collected in the same month as
pulmonary function tests and HRCT of the chest were
performed. Serum SP-A concentrations were measured accord-
ing to manufacturer’s instructions (Human Surfactant Protein
A ELISA; BioVendor, Brno, Czech Republic).

Results are expressed as mean¡SD. Differences between
two variables were assessed with the Mann–Whitney U-test.
p-values ,0.05 were regarded as significant. Spearman’s
correlation was used to analyse correlations between pulmon-
ary functions, HRCT scores and SP-A serum concentrations.

Pulmonary function tests, HRCT scores, BAL fluid samples
and SP-A serum concentrations are summarised in table 1.

We found negative correlation between forced vital capacity
(FVC) and SP-A serum concentrations in IPF patients (p,0.01).
The chronic EAA group exhibited negative correlation
between FVC (p,0.05), diffusing capacity of the lung for
carbon monoxide (DL,CO) (p,0.01) and BAL fluid eosinophils,
and positive correlation between HRCT interstitial score and
BAL fluid eosinophils (p,0.01).

While the radiological pattern of IPF should not contain
extensive areas of ground-glass opacities, these might be
present in chronic EAA patients and usually represent
potentially reversible alveolitis indicating continuous exposure
to inhalation antigen. TILLIE-LEBLOND et al. [4] presented, in
their recent study, patients with chronic progressive EAA
presenting with ground-glass opacities on HRCT scans. In
accordance with IPF radiological definition, we found sig-
nificantly lower HRCT alveolar score in the IPF group than in
chronic EAA patients (p,0.01). Interstitial score did not differ
between both groups, giving evidence for similar extent of
fibrotic changes.

Despite the fact that chronic EAA patients showed more
advanced deterioration on HRCT, they had significantly higher
DL,CO than IPF patients (p,0.01). DL,CO is also influenced by
alveolar volume, which is known to be reduced in IPF patients.
We found no difference in DL,CO when adjusted for alveolar
volume between both groups.

In EAA histology specimens, staining for SP-A was positive in
the cytoplasm of all regenerating alveolar epithelial cells, in
Clara cells and in elastic fibres in vascular walls. Areas of
impaired pulmonary structure showed SP-A positivity in c
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endothelial cells of lymph vessels as well as their contents [5].
We detected no significant difference between serum SP-A
levels in chronic EAA and IPF patients which, together with
similar HRCT interstitial involvement, may suggest similar
alveolar epithelial cell behaviour in both diseases. It is possible
that, in chronic EAA, derivation of SP-A from hyperplastic
alveolar epithelial cells into the serum by lymphatic vessels may
contribute to serum SP-A presence. MAZUR et al. [6] recently
found that plasma SP-A levels are associated with age and
smoking history. SP-A is expressed mostly in alveolar epithe-
lium in nonsmokers, while in smokers the locations differ and
SP-A is expressed in bronchial epithelium as well. As both the
IPF and EAA groups did not significantly differ in age and only
one enrolled patient was a current smoker, these factors do not
interfere with the present study.

No correlations among serum SP-A concentrations, pulmonary
function tests and HRCT patterns were found. It could be
simply explained by the fact that fibrosis and inflammation
do not reflect only the activation status of alveolar epithelial
cells. Moreover, immunohistochemical studies found that
the number of alveolar epithelial cells expressing SP-A
varies, ranging from cases in which almost all cells expressed
SP-A to cases in which expression was scarce. Because SP-A
serum levels and either pulmonary function tests or degree
of HRCT score reflect distinct aspects of the fibroprolifera-
tive process, the observed values should not inevitably show
a correlation.

ISRAËL-ASSAYAG and CORMIER [7] demonstrated that SP-A in
EAA may have a direct impact on BAL fluid lymphocytosis. At
first they suggested alterations of surfactant immunosuppres-
sive activity at alveolar macrophages, which may lead to
lymphocytic alveolitis. Nevertheless, further studies pointed
out that EAA patients have impaired lymphosuppressive
function of regulatory T-cells, which contributes to lymphocyte
accumulation in the lung and maintenance of inflammation [8].
We indeed observed higher lymphocyte BAL fluid percentage
in EAA patients with higher SP-A levels, even though it did
not reach statistical significance.

Our study shows that SP-A serum concentrations do not differ
between chronic EAA and IPF patients and thus should not be
used as a biomarker for IPF detection. Prognostic value of
serum SP-A concentrations in chronic EAA patients should be
the aim of further studies.
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8 Girard M, Israël-Assayag E, Cormier Y. Impaired function of
regulatory T-cells in hypersensitivity pneumonitis. Eur Respir J

2011; 37: 632–639.

DOI: 10.1183/09031936.00192111

TABLE 1 Pulmonary function tests, high-resolution
computed tomography (HRCT) scores,
bronchoalveolar lavage results and surfactant
protein (SP)-A concentrations in patients with
idiopathic pulmonary fibrosis (IPF) and extrinsic
allergic alveolitis (EAA)

IPF EAA p-value

FVC % pred 66.5¡14.1 69.3¡15.8 0.75

FEV1 % pred 72.0¡18.4 74.1¡14.6 0.62

TLC % pred 59.8¡5.2 68.1¡20.0 0.69

DL,CO % pred 29.7¡9.0 43.5¡18.3 0.02*

KCO % pred 60.6¡19.1 70.9¡18.5 0.19

HRCT alveolar score 0.6¡0.7 2.1¡1.0 0.003**

HRCT interstitial score 2.8¡0.5 2.4¡1.1 0.5

Alveolar macrophages % 68.9¡13.0 67.7¡24.1 0.6

Polymorphonuclear cells % 16.6¡12.3 8.8¡4.7 0.2

Lymphocytes % 3.4¡1.2 16.5¡17.8 0.4

Eosinophils % 11.1¡3.7 5.8¡7.2 0.1

SP-A ng?mL-1 9.3¡2.4 8.3¡3.0 0.3

Data are presented as mean¡SD, unless otherwise stated. FVC: forced vital

capacity; % pred: % predicted; FEV1: forced expiratory volume in 1 s; TLC: total

lung capacity; DL,CO: diffusing capacity of the lung for carbon monoxide; KCO:

DL,CO adjusted for alveolar volume. *: p,0.05; **: p,0.01.
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