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ABSTRACT: Idiopathic pulmonary haemosiderosis is a rare cause of diffuse alveolar
haemorrhage of unknown aetiology. It occurs most frequently in children, has a variable
natural history with repetitive episodes of diffuse alveolar haemorrhage, and has been
reported to have a high mortality. Many patients develop iron deficiency anaemia
secondary to deposition of haemosiderin iron in the alveoli.

Examination of sputum and bronchoalveolar lavage fluid can disclose haemosiderin-
laden alveolar macrophages (siderophages), and the lung biopsy shows numerous
siderophages in the alveoli, without any evidence of pulmonary vasculitis, nonspecific/
granulomatous inflammation, or deposition of immunoglobulins. Contrary to earlier
reports, corticosteroids alone or in combination with other immunosuppressive agents
may be effective for either exacerbations or maintenance therapy of idiopathic
pulmonary haemosiderosis.
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Bleeding into the lower respiratory tract can be a severe,
life-threatening condition. Diffuse alveolar haemorrhage
(DAH) is characterised by haemoptysis, dyspnoea, alveolar
infiltrates on chest radiograph, and various degrees of
anaemia. Following a bleeding episode the alveolar macro-
phages convert the haemoglobin9s iron into haemosiderin
within 36–72 h [1, 2], hence the term haemosiderosis. Since
the haemosiderin-laden macrophages reside for up to 4–8
weeks in the lungs [1–3], the term pulmonary haemosiderosis
should be reserved for persistent or recurrent intra-alveolar
bleeding. Conditions associated with DAH are very diverse
(see Appendix). In some patients the work-up for a specific
aetiology is negative and diagnosis of idiopathic pulmonary
haemosiderosis (IPH) is rendered. The entity of IPH was
initially described by VIRCHOW [4] in 1864 as "brown lung
induration". A more in-depth characterisation of IPH was
made in 1931, by CEELEN [5], who published the autopsy
findings in two children who were found with large amounts
of haemosiderin in the lungs. WALDENSTROM [6] established
the first ante mortem diagnosis in 1944 [7]. The clinical triad of
haemoptysis, pulmonary infiltrates and anaemia with no
other identified cause (see Appendix) is considered diagnostic
[8] if the lung biopsy excludes vasculitis/capillaritis, granulo-
mas, or immune depositions [9].

Case one

Case one was a 37-yr-old male, nonsmoker, who was
initially seen by a pulmonologist for acute respiratory insuf-
ficiency. He was born prematurely at 32 weeks of gestation,
and had delayed neonatal developmental milestones. The
patient was diagnosed with iron deficiency anaemia at aged 8
months. Gastrointestinal work-up excluded any source of

bleeding. He was treated with iron supplements, and
occasionally required blood transfusions. Subsequently, he
underwent a bone marrow biopsy, which revealed findings
consistent with iron-deficiency anaemia. When he was aged
2 yrs he developed cough, wheezing and dyspnoea, and a
diagnosis of asthma was made. These symptoms recurred
over the years with intermittent episodes of mild haemoptysis,
until the patient was aged 12 yrs, when he was hospitalised for
severe anaemia (haemoglobin 5.6 g?dL-1), severe haemoptysis
and respiratory failure, necessitating intubation and mechani-
cal ventilation. At that time, chest radiograph showed a
background of interstitial reticular pattern with multiple
alveolar-type opacities. The pulmonary function tests (PFTs)
were consistent with a mild restrictive ventilatory defect and
mild impairment of diffusing capacity. The electrocardiogram
and the echocardiogram were both normal. Laboratory
investigation revealed iron-deficiency anaemia, normal renal
and liver function, negative work-up for antinuclear antibodies
(ANA), rheumatoid factor (RF), antineutrophil cytoplasmic
antibodies (ANCA), antiglomerular basement membrane
antibodies (antiGBM), antigliadin, antireticulin and cow9s
milk precipitins. He underwent an open lung biopsy, which
showed the following features (fig. 1). 1) Dark-brownish
macroscopic appearance of the lung biopsy tissue. 2) Alveoli,
alveolar sacs, ducts, and bronchioles almost completely filled
with haemosiderin-laden macrophages; hyperplasia of the
alveolar epithelium. 3) Mild interstitial fibrosis, with disruption
of the alveolar elastic fibres and massive encrustation with
iron (fig. 2); no granulomatous reaction could be seen. 4) The
pulmonary vessels showed mild thickening of their walls and
minimal collection of lymphocytes in the perivascular inter-
stitial connective tissue, without necrotising vasculitis.

A diagnosis of idiopathic pulmonary haemosiderosis (IPH)
was made. The patient was started on prednisone 60 mg?day-1
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and azathioprine 50 mg?day-1, with prompt clinical response.
During the next 24 yrs of follow-up he had a decreasing
number of IPH exacerbations and required hospitalisation on
three occasions for hypoxemic respiratory failure. Overall, he
was treated without significant side-effects with azathioprine
(continuously, 50–100 mg?day-1) for 11 yrs, and with Pre-
dnisone (on-and-off, up to 60 mg?day-1) for 18 yrs. He is now
on a low-dose prednisone, and the last IPH exacerbation was
3 yrs ago, consisting of dyspnoea, cough, haemoptysis and
hypoxemia. His level of activity is only minimally impaired,
being overall very active. His last cardio-pulmonary exercise
test showed a moderate decrease in the exercise tolerance, but
with pulmonary vascular limitation and significant exertional
desaturation.

Case two

Case two was a 37-yr-old male, nonsmoker, who was
diagnosed with IPH by lung biopsy at aged 3 yrs. He had

multiple IPH exacerbations until he was aged 12 yrs,
consisting of dyspnoea, cough and wheezing. He was treated
with a few short courses of corticosteroids, with excellent
clinical response. He was symptom-free for the next 6 yrs; his
last IPH exacerbation was when he was aged 12 yrs. At the
time of the diagnosis he presented with nonproductive cough
and moderate exertional limitation. No fever, upper respira-
tory tract symptoms, haemoptysis, pleuritic chest pain,
abdominal or urinary symptoms were reported. The chest
radiograph showed new alveolar opacities in the right upper
and left lower lobes together with (old) increased interstitial
markings, consisting of reticular and fine micronodular
calcified opacities scattered in both lung fields (fig. 3). The
physical examination revealed fine inspiratory and expiratory
crackles; no clubbing, no cyanosis nor signs of heart failure
were identified. An induced sputum specimen showed multi-
ple macrophages containing iron pigment, and no pathogenic
bacteria or leukocytes were noted. The room-air arterial
blood gas analysis on admission showed: Pa,O2 9.04 Kpa
(68 mmHg), and Pa,CO2 5.32 Kpa (40 mmHg); electrolytes,
renal and liver functions were all normal. The haematocrit
was 42%, with a mean corpuscular volume of 85 fL, and the
immunologic panel was normal (including erythrocyte sedi-
mentation rate, complement, C-reactive protein, serum
protein electrophoresis, antiGBM, ANCA, ANA, RF, anti-
gliadin, antireticulin and cow-milk precipitins).

The diagnosis of IPH was made by open lung biopsy. The
patient was started on a 4-week tapering-course of glucocor-
ticoids, with good clinical and radiological response. The
PFTs showed a mild restrictive ventilatory defect with a
carbon dioxide diffusing capacity of the lung (DL,CO) of
135% predicted, consistent with IPH and intercurrent DAH.
He remained asymptomatic and without any further func-
tional decline on follow-up PFTs for the next 19 yrs. He
participated very successfully in several competitive sports,
including football and wrestling. Currently, he is a married
successful businessman with two children, active and without
any functional limitation; he is not taking any medications.

Epidemiology

IPH is a rare condition with an unknown incidence and
prevalence in the population. To date there are y500 cases
reported in the literature, either as isolated cases, or case
series. Many patients previously reported as having IPH are
probably misdiagnosed DAH cases, and with the advent of
newer diagnostic tools and disease markers, they would
currently be categorised differently (see Appendix). The rarity
of the disease makes the prospective studies almost impos-
sible. A Swedish study, published in 1984, and based on
records reviewed between 1950–1979, estimated an incidence
of 0.24 per million children per year [10], while a Japanese
retrospective study [11], estimated y1.23 cases per million
yearly. In a biopsy study of interstitial lung diseases in
children, the authors found lesions of IPH in 8% of cases [12].

Altogether, 80% of cases occur in children, most of them
being diagnosed in the first decade of life [8, 9]. The remaining
20% of cases are adult-onset IPH, but an unknown fraction is
actually undiagnosed childhood-onset IPH; most of these
cases are diagnosed before aged 30 yrs. Sex distribution
appears to be balanced in childhood-onset IPH, and slightly
skewed towards a male predominance in adult-onset IPH [9,
13]. Familial clustering has been described in several reports
[14–18] suggesting a possible genetic or environmental
contribution to the disease occurrence.

Fig. 1. – Open lung biopsy, showing mild nonspecific thickening of
alveolar septae and numerous haemosiderin-laden macrophages
within the alveolar spaces (haematoxylin and eosin stain).

Fig. 2. – Iron stain performed on open-lung biopsy, highlighting the
abundant intra-alveolar siderophages (prussian blue stain).
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Aetiopathogenesis

The aetiology of IPH remains unknown. There are a few
aetiologic hypotheses as discussed below, the common
delineator being postulated structural lesions of the alveolar-
endothelial membrane.

Genetic theory

Familial clustering of IPH has been described, suggesting
hereditary inheritance versus a genetic predisposition to the
influence of some unidentified environmental agents [14, 15,

19, 20]. The latest advances in genetics will soon create a new
era in understanding the pathogenesis of the disease.

Autoimmune theory

Multiple ultrastructural alveolar membrane lesions were
identified in patients with IPH in the initial era of electron
microscopy: vacuolisation of the alveolar endothelial cells,
focal thickening and scattered ruptures of the alveolar
capillary basement membranes [21–26], though most of
them antedate the appearance of highly sensitive immunolo-
gical essays to better characterise other autoimmune condi-
tions. Besides, these findings were not confirmed by all
authors [27, 28]. Some believed in an autoimmune aetio-
pathogenesis based on the demonstration of plasma circulat-
ing immune complexes [29], though the immunohistochemical
examination of lung tissue generally has not supported an
immunological pathogenesis [23, 24, 27–29]. Interestingly,
about a quarter of the patients who survivew10 yrs with this
disease subsequently develop some form of autoimmune
disease [30–32]. The accumulation of neutrophils in the alveoli
also may play a role [33].

Allergic theory

A few children with IPH had detectable plasma antibodies
(precipitins and immunoglobulin E (IgE)) against cow9s milk,
which led to the hypothesis of a systemic allergic reaction to
milk components [19, 34–36]; others failed to reproduce these
findings [9, 29].

Other reports identified patients with both pulmonary
haemosiderosis and coeliac disease [37–44]; to date there are
w10 cases reported in the literature of coeliac disease and IPH
and complete remission after instituting a gluten-free diet; this
may be simply a coincidental association, highlighted by
the rarity of both conditions, though a common pathogenic
mechanism cannot be excluded.

Environmental theory

CASSIMOS et al. [16] and KAYSER et al. [45] have both
proposed an association between the occurrence of IPH and

Fig. 3. – a) Postero-anterior and b) lateral baseline chest radiographs,
illustrating reticular and fine micronodular opacities bilaterally.

Fig. 4. – a) Computed tomography scan of the chest in idiopathic
pulmonary haemosiderosis. Areas of ground-glass attenuation repre-
senting alveolar haemorrhage (more pronounced in lingula and middle
lobe) and reticular micronodular appearance in the rest of the section,
with moderate subpleural fibrosis.
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exposure to insecticides, but this theory has never been
proven. A series of articles linking environmental exposure to
fungi (especially Stachybotrys atra) in water-damaged houses
in Cleveland, OH, USA and infantile pulmonary haemosi-
derosis led to an extensive investigation of possible infectious
or mycotoxigenic pathogenesis [46–58]. The postulated
mechanism is that fungal toxins called trichotecens, which
are potent protein synthesis inhibitors, impede the angiogen-
esis underneath the rapidly forming alveolar membranes,
making the acinar region prone to bleeding. In animal
stachybotryomycotoxicosis, the alveolar haemorrhage is asso-
ciated with significant inflammation, which can ultimately
justify the empiric use of corticosteroids. Of interest is that
glucocorticoids seemed to help in the management of the
alveolar haemorrhage of these cases. Other moulds, like
Alternaria, Aspergillus, Penicillium and Trichoderma spp.,
have also been invoked, but a clear relationship with IPH was
not established.

Subsequent review by the Centre of Disease Control and
Prevention (CDC; Cleveland) of the S. atra link questioned
both the association with the exposure to moulds, i.e. S. atra
(or S. chartarum) and the diagnosis of haemosiderosis, a
better terminology being (recurrent or smoldering) intra-
alveolar haemorrhage [49]. The potential overlap of this
disorder with other forms of pulmonary haemosiderosis has
yet to be determined.

Metabolic theory

A defect in iron metabolism was postulated to be present in
IPH [59]. Iron metabolism plays a crucial role in the biology
of the respiratory system. The reticulo-endothelial system is
the primary storage organ for iron, and its role in iron
homeostasis is yet not entirely elucidated. Tissue macro-
phages are heterogeneous in their capacity to uptake extra-
cellular ion, reprocess haemoglobin iron and degrade the
senescent erythrocytes. In vitro macrophages derived from
circulating monocytes phagocyte more than six times as many
erythrocytes as pulmonary macrophages. Furthermore, the
alveolar macrophages are less able to process and release Fe
as the other types of macrophages [60]. The limited capacity
of alveolar macrophages to metabolise haemoglobin can be
related to absence of haeme oxygenase, an enzyme that can be
induced following the phagocytosis of alveolar erythrocytes,
as shown by MCGOWAN et al. [61]. The exact relationship
between nitric oxide and iron metabolism in this condition is
currently unknown.

The total amount of iron in the alveolar macrophages can
be quantified using cytochemical (Perls), colorimetric (ferro-
zine), or particle-induced X-ray emission techniques [62, 63].
The iron sources in the lungs are: circulatory, where it is
bound to transferrin or lactoferrin, inhalatory (from cigarette
smoke or metallic dusts); or from the red cell metabolism
during episodes of alveolar haemorrhage. Transferrin is
capable of providing iron only to cells that express CD71,
or transferrin receptors, such as B and T lymphocytes and
alveolar macrophages [62, 64, 65].

In DAH the alveolar macrophages accumulate large
amounts of iron in short periods of time; acutely, the iron
quickly saturates intra-cytoplasmic ferritin, and the extra-
iron, which will remain unbound to ferroproteins, can launch
the sequence of cellular oxidative injury [66]. Later, the iron
derived from the metabolism of haeme is found as trapped
iron in haemosiderin (50–2000 times normal values) and, to a
lesser extent, bound to other proteins (ferritin, etc.). Con-
comitantly with acute iron overload there is a significant
increase in the alveolar macrophages synthesis of L (light)-type

isoferritin, which, by an unknown mechanism, escapes into
the systemic circulation, possibly by alveolar macrophage
death or as a lymphocytic source [67]; furthermore, this
amount of plasma ferritin does not seem to correlate with
total-body iron deficiency status in IPH [68]. Also, the
alveolar macrophage apparatus is easily exhaustible, and
free iron can be present in the alveoli, leading eventually to
pulmonary fibrosis [62, 69, 70]. One of the proposed toxic
mechanism of the free iron ion against the pulmonary residing
cells is thought to be related to its capacity to produce highly
reactive hydroxyl radicals from less toxic oxygen superoxide
and hydrogen peroxide, leading ultimately to lipid layer
peroxidation, protein and carbohydrate degradation, and
stimulation of fibrogenesis. The same mechanism was postu-
lated to occur after lung transplantation [71]. It is unclear if
the metabolic "arrest" within the alveolar macrophages occur
at the level of haeme oxygenase involved in the degradation
of haemoglobin in the endoplasmic reticulum, at the level of
ferroportin 1, ceruloplasmin, hephaestin (or other proteins
involved in the iron ion egress from the macrophages), or at a
different site, and what is the therapeutic implication of the
pathogenetic mechanism.

Clinical presentation

Clinical onset varies significantly from acute, fulminant
haemoptysis, to chronic cough and dyspnoea, repetitive
haemoptysis, fatigue, or only asymptomatic anaemia [9]. In
adults the respiratory symptoms can be more pronounced
[72], while in children failure to thrive and anaemia (and less
often haemoptysis) can be the presenting findings.

The clinical course includes two phases. First, an acute
phase "IPH exacerbation", corresponds to intra-alveolar
bleeding episodes, manifested by cough, dyspnoea, haemop-
tysis and sometimes respiratory failure. Almost 100% of the
adults experience haemoptysis during the disease course.
Secondly, the chronic phase is characterised by a slow
resolution of previous symptoms, with or without treatment.
The alternation of the two phases is largely unpredictable.

The physical examination also differs in the two clinical
phases. The acute phase has a wide range of symptoms, from
signs of respiratory failure, cough and haemoptysis, to signs
of worsening anaemia and, at the other end of the spectrum,
an absolutely normal examination. The chronic phase
includes pallor, emaciation, failure to thrive, hepato-spleno-
megaly and sometimes a normal examination. In those with
fibrosis, bilateral crackles and clubbing may be present.

Laboratory investigation

The complete blood count will reveal variable degrees of
anaemia, in the absence of quantitative or qualitative platelet
defects, liver or kidney disease, coagulopathies, or any infla-
mmatory syndromes. The sideropenic (transferrin saturation
v40%), microcytic (MCV v80 fL) anaemia is the conse-
quence of DAH, with pulmonary sequestration of the iron
bound to haemosiderrin. Plasma ferritin level can be normal
or elevated because of the alveolar synthesis and release into
the circulation and do not reflect the iron deposits of the body
[68]. Bone marrow biopsy typically shows hyperplastic
erythropoiesis, and low intramedullary iron stores [9, 19].

COHEN [33] defined three stages of IPH, based on clinical
and laboratory findings: an acute phase, corresponding to the
DAH episode, characterised by anaemia; a pre-acute phase
(5–10 days prior to bleeding episode), with neutrophilia and
eosinophilia; and a chronic phase. Regarding the pre-acute
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phase, it is questionable if this is not actually the subclinical
phase of an intrapulmonic bleeding, with the well-known
eosinophilic reaction.

Sputum examination, although not very sensitive, can
demonstrate intra-alveolar bleeding (erythrocytes and hae-
mosiderrin-laden macrophages), by haematoxylin-eosin and
Prussian blue (Perl9s) stains. If the patient is not sponta-
neously producing sputum, inducing it can be dangerous.

Bronchoalveolar lavage (BAL) from involved areas has a
higher diagnostic yield than the sputum examination [73–76].
The predominant cellular types are the alveolar macrophages,
filled with haemosiderrin, intact erythrocytes and occasionally
neutrophils [33].

Pulmonary function tests

PFTs show in general a ventilatory restrictive pattern of
variable severity [19, 77]. The DL,CO can be low or normal
during the chronic phase or elevated during the acute phase,
as a manifestation of DAH [78]. Respiratory insufficiency can
occur and can be either manifested at rest, or latent (only on
exertion).

Imaging studies

First, there is no pathognomonic finding for IPH. There are
a few radiological patterns closely related to the clinical
phase. During the acute phase (IPH exacerbations) the chest
radiographs show diffuse alveolar-type infiltrates, predomi-
nantly in the lower lung fields, with corresponding ground-
glass attenuation on the high-resolution computer axial
tomography (CAT) scan (fig. 3 and 4) [79]. During the
remission, the alveolar infiltrates tend to be reabsorbed and
interstitial reticular and micronodular patterns of opacities
ensue in the same areas, with variable degree of fibrosis [80].
99mTc- or 51Cr-based perfusion scans can demonstrate intra-
alveolar bleeding [81–86], but their utility in clinical practice
remains extremely low.

Diagnosis

The diagnostic approach encompasses two stages. Stage
one includes proof of diffuse intrapulmonary bleeding, based
on the clinical picture, i.e. cough, dyspnoea, haemoptysis,
pallor/failure to thrive, multiple alveolar-type opacities,
secondary iron deficiency anaemia and numerous erythro-
cytes and siderophages in the sputum/BAL fluid from affected
areas. Good-quality postero-anterior and lateral chest radio-
grams should be followed by thoracic high-resolution CT
scans for better characterisation and location of the alveolar
bleeding, and also evaluation of the degree of baseline
interstitial fibrosis. A full evaluation of sideropenic anaemia
includes gastrointestinal and genitourinary work-up for
occult bleeding, iron studies showing low transferrin satura-
tion (v30%), low serum iron, microcytosis (MCV v80 fL),
with normal or high ferritin levels (as shown before, from the
alveolar macrophages), low bone marrow deposits, and normal
or high reticulocyte counts. PFTs include basic spirometry,
plethismographic studies, and also DL,CO measurements.

The second stage of diagnosis is the exclusion of other
diseases associated with DAH, i.e. autoimmune diseases,
conditions associated with glomerulopathy, etc. (see below).
This stage includes a lung biopsy, which does not show
granulomas, capillaritis/vasculitis, or other organic lung
disease. Besides the haematoxylin-eosin stains, specimens

should be processed for immunofluorescence or immuno-
histochemistry to rule out any deposition of immunoglobulins
and/or immune complexes. Transbronchial lung biopsy from
the ground-glass attenuation areas on the CAT scan (f10
samples) is the initial diagnostic procedure of choice. Larger
samples can be obtained by video assisted thoracoscopic
surgery or open lung biopsy. The laboratory investigation for
ANA, antidouble-stranded DNA, ANCA (both perinuclear
and cytoplasmic variants), antiGBM antibodies, antipho-
spholipid antibodies, IgG and IgE cow9s milk antibodies, and
RF should be negative. Also, patients can be tested for coeliac
disease with plasma antigliadin and antireticulin antibodies,
though the lack of gastro-intestinal symptoms makes this
diagnosis unlikely.

Pathology

In IPH the lungs demonstrate the macroscopic finding of
so-called "brown induration" [4], due to infiltration with iron
and the various degrees of fibrosis. On light microscopy, the
alveolar walls are thickened, the type two pneumocytes are
hypertrophic and hyperplastic, and the interstitium contains
collagen deposition in long-standing disease. Electron micro-
scopy (not mandatory for diagnosis) can show swelling of the
alveolar cells, with minimal thickenings and localised disrup-
tions of the basement membranes, but no electron dense
deposits in the alveolar basement membrane [21, 24, 27, 28, 87].

Most important for the diagnosis are three features
visualised on light microscopy [9, 22, 24, 27, 28, 72]. First,
the presence of intact or minimally fragmented erythrocytes in
the distal airways and alveoli, as a reflection of recent/active
DAH [9]. Secondly, multiple haemosiderin-laden macro-
phages (siderophages) as an expression of subacute/chronic
or recurrent intra-pulmonary bleeding; they are best seen
using Perls9 reaction [9]. Staining for haemosiderrin (a
complex of ferric iron, lipid, protein, and carbohydrate) is
performed using Prussian blue reaction (Perl9s reaction),
which stains for ferric iron; the preparation reacts with
potassium ferrocyanide to form a blue compound, ferriferro-
cyanide. Thirdly, the absence of any focal or diffuse smooth
muscle cell proliferations, vascular malformations, malig-
nancy, pulmonary infarcts, capillaritis/vasculitis, granuloma-
tous inflammation, or infectious agents.

Useful ancillary tests are immunohistochemistry and
immunofluorescence to exclude any intrapulmonary immu-
noglobulin or immune complex depositions. The value of
electron microscopy remains for those situations when
previous studies do not specifically rule out an immune
deposition, particularly in the alveolar basement membrane.

Treatment

There are no controlled studies or good, large longitudinal
surveys of patients with IPH, so the current state-of-the art of
management of this disease is the result of observational
studies on relatively small number of patients or incomplete
data compiled over the years.

A number of therapeutical trials have been tried, including:
1) splenectomy, without significant results (there is no
evidence of hypersplenism); and 2) systemic glucocorticoids,
commonly started in the acute phase of IPH, with apparent
good control and impact on mortality [9, 13, 19, 88], but with
unclear effect on the chronic phase. The recommended
starting dose is f1 mg?kg-1?day-1 of prednisolone for a
couple of months, until the new alveolar infiltrates tend to
resolve, and then a taper to off during the next months if
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symptoms do not recur. The majority of the patients with IPH
seem to respond favorably to chronic oral corticosteroids,
with a decreased number of IPH exacerbations and, possibly,
a decline in fibrogenesis [19, 27, 89, 90]. However, in children
and adolescents, the long-term treatment can be problematic
because of side-effects and a higher rate of recurrence on trial
to taper/discontinue the steroids. Inhaled steroids also have
been tried, but insufficient experience exists to date [91, 92].
Other immunosuppressant agents, including azathioprine,
hydroxychloroquine, cyclophosphamide, and methotrexate,
have been tried with variable results [11, 22, 93–102]. Among
them, azathioprine in combination corticosteroids might be
the best therapeutic regimen, especially in preventing IPH
exacerbations. Only two cases of single-lung transplantation
have been reported [103, 104]. Both cases had clinical course
complicated by IPH recurrence in the transplanted lungs.
These two cases raise significant questions regarding this
therapeutic option in IPH.

The clinical response to treatment can be quantified during
the episodes of DAH as improvement in symptoms, anaemia,
radiological infiltrates and the return to baseline of DL,CO.
Long-term follow-up should take into account the number
and severity of haemorrhagic episodes and the progression of
interstitial lung disease (the decline of DL,CO).

Prognosis

The lack of prospective studies or large registries makes the
evaluation of short and long-term prognosis difficult to
assess. The most frequent cause of death is related to acute
respiratory failure secondary to massive DAH, or chronic
respiratory failure and cor pulmonale due to severe pulmo-
nary fibrosis [9, 33]. In one case series of 68 patients with a
mean follow-up of 4 yrs, 20 patients died, 17 had recurrent
"IPH exacerbations", 12 had chronic active disease with
persisting dyspnoea and anaemia, and 19 remained asympto-
matic [9]. In that study, the average survival after the onset of
symptoms was 2.5 yrs. Among the 68 patients diagnosed
ante mortem, only 28 (41%) were treated with steroids.
CHRYSSANTHOPOULOS et al. [105] studied the outcome of 30
children for an average of 5 yrs. The mean mortality rate was
60% and the mean survival was y3 yrs (range, 3 months to
10.5 yrs). Almost 87% of the patients were on steroids at some
point in time; none were treated with azathioprine [105]. In
contrast, a different series of 17 paediatric patients, published
in 1999 [90], showed a better prognosis, with a 5-yr survival rate
of 86%. The improved outcome might be related to a more
prolonged immunosuppressive therapy in this study. It appears
that children and adolescents have a more severe course and
prognosis, while the adults have a more protracted course, with
milder symptoms and a more favorable prognosis [19]. The
cases presented here seem to show a drift in the outcome of
these patients, either after prolonged immunosuppression, or
spontaneous remission during a better care era.

Conclusion

Idiopathic pulmonary haemosiderosis is a rare disease of
unknown aetiology, characterised by recurrent episodes of
diffuse alveolar haemorrhage and sideropenic anaemia, which
occurs most commonly in children. During an acute episode,
a constellation of cough, dyspnoea, haemoptysis, with
alveolar infiltrates and worsening anaemia, should raise
suspicion for intrapulmonary bleeding. Sputum, bronchoal-
veolar lavage and eventually lung bioptic examination show
numerous haemosiderin-laden macrophages in the alveoli,
without evidence of capillaritis/vasculitis, granulomatous

inflammation, deposition of immunoglobulins or immune
complexes. Although it is unclear if idiopathic pulmonary
haemosiderosis is an autoimmune disease, glucocorticoids
and other immunosuppressive drugs seem to be effective
during idiopathic pulmonary haemosiderosis exacerbations,
and, possibly, also during the remission phase. The significant
improvement in its morbidity and mortality during the past
several decades is possibly due to the long-term use of
immunosuppressant therapy.

Appendix 1: Causes of diffuse alveolar haemorrhage

Conditions associated with pulmonary vasculitis/capillaritis:
Systemic vasculitides: microscopic polyangiitis, Wegener9s

granulomatosis, pauci immune glomerulonephritis, Henoch-
Schonlein purpura, Behcet disease, systemic lupus erythema-
tosus, rheumatoid arthritis, polymyositis, scleroderma, mixed
connective tissue disorder, Churg Strauss syndrome, essential
cryoglobulinemia, hypersensitivity vasculitis.

Other conditions: isolated pulmonary pauci-immune capil-
laritis, Goodpasture9s syndrome, IgA nephropathy, antipho-
spholipid syndrome, autologous/allogeneic haematopoietic
stem cell transplant, lung transplant rejection, ulcerative
colitis, retinoic acid syndrome, subacute bacterial endocarditis.

Conditions not associated with pulmonary vasculitis/
capillaritis: coagulopathies, platelet functional defects, throm-
bocytopenia, diffuse intravascular coagulation, venous
thromboembolic disease, pulmonary neoplasia, pulmonary
veno-occlusive disease, pulmonary infarction, arterio-venous
malformation, lymphangioleiomyomatosis, tuberous sclero-
sis, pulmonary capillary haemangiomatosis, mitral stenosis,
diffuse alveolar damage, crack cocaine or trimellitic anhy-
dride inhalation, idiopathic pulmonary haemosiderosis.
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