
SUMMARY

Background: idiopathic pulmonary haemosiderosis

(IPH) is a rare disorder characterized by intermittent,

diffuse alveolar bleeding. The pathogenesis of the

diseases is unclear, although an association with milk

or gluten hypersensitivity has been described, and an

immune-mediated damage of alveolar capillaires has

been suggested. A previous report showed the rele-

ase of histamine after cow’s milk intake in a newborn

with cow’s milk intolerance and IPH.

Methods and results: here, we report the detec-

tion of serum histamine-releasing activity (HRA) in a

30-year-old woman with IPH. The serum taken du-

ring an active phase of the disease induced histami-

ne release from basophils of two normal donors;

conversely, when the patient was receiving predni-

sone and azathioprine, and the disease was in remis-

sion, the serum HRA was reduced. Serum fractions

with a MW lower than 100 kDa displayed an enhan-

ced HRA; in contrast, serum fractions with MW abo-

ve 100 kDa were not able to induce histamine relea-

se, suggesting that the activity was due to a cytokine

and not to an immunoglobulin.

Conclusions: the detection of serum HRA provi-

des futher evidence that the immune system is acti-

vated in the course of IPH and supports an immuno-

logic basis for the alveolar capillary damage, which is

responsible for alveolar bleeding.
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INTRODUCTION

Idiopathic pulmonary haemosiderosis (IPH) is a

rare disease characterized by widespread pulmonary

bleeding that occurs mainly in infants and children

(1). In recent years, many cases previously classified

as IPH have been reevaluated, and a diagnosis of

microscopic polyangiitis, Goodpasture’s syndrome

or systemic collagen vascular disorder has been

made. However, IPH has been diagnosed in a sub-

set of patients after the microscopic demonstration

of haemosiderin-laden macrophages in the alveoli

without evidence of capillaritis. The disease has

been described in association with milk or gluten

sensitivity, although the mechanism linking milk or

gluten intolerance to the appearance of alveolar hae-

morrhage is still elusive (2, 3). Torres et al (4) repor-

ted a newborn with cow’s milk intolerance and IPH,

in which cow’s milk feeding could trigger the release

of histamine and eosinophil cationic protein (ECP) in

peripheral blood. Here, we describe an adult case of

IPH, in which a serum histamine-releasing activity

(HRA) could be demonstrated during an active phase

of the disease.

CASE REPORT

A 30-year-old woman with �-thalassemia minor

was admitted to our department because of recurrent

episodes of haemoptysis. Since the age of 21 she

had been repeatedly hospitalized hor haemoptysis

and every time common causes of haemoptysis had

been excluded. At the age of 27 she underwent

open lung biopsy, and an extensive intra-alveolar ha-



emorrhage was detected, without any inflammatory

alteration of lung parenchima. Oral prednisone was

started at the dose of 25 mg per day, with remis-

sion of pulmonary symptoms. Subsequently, every

attempt to reduce prednisone was followed by reap-

pearance of haemoptysis. On admission, infectious

causes of recurrent alveolar bleeding were exclu-

ded again, as well as systemic vasculitides. Coeliac

disease was excluded on the basis of endoscopic

and serological findings; specific IgE determination

for gliadin, milk proteins and other main food aller-

gens was negative. The disease course was unaf-

fected by a milk-free diet. Then, azathioprine at the

dose of 100 mg per day was introduced and, after

three months, prednisone was tapered to 10 mg per

day, without any further relapse of the disease.

METHODS

During hospitalization, when the patient presented

daily haemoptysis, and subsequently, when she was

free of recurrent events, blood samples were drawn,

and the capacity to induce histamine release was as-

sessed. Leucocyte suspensions were prepared by

dextran sedimentation of venous blood taken from

two non-atopic donors. After aspiration and centrifu-

gation, leucocytes (with about 7 × 104 basophils,

identified as alcian blue positive cells) were resus-

pended in 100 �l volume of Hepes-buffered saline,

and incubated with 100 �l of sera. After incubation

for 40 min at 37 °C, the reaction was stopped by ad-
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dition of 800 �l of ice-cold buffer solution and centri-

fugation. As control, leucocytes were stimulated also

with an optimal dose of polyclonal goat anti-human

IgE antiserum (10 �g/ml; Sigma Chemicals, St. Louis,

MO, USA) and with sera from 4 normal subjects. The

supernatants were assayed for histamine concentra-

tion by a commercially available radioimmunoassay

(Immunotech, Marseille, France). Total histamine

content was obtained by heating the cells at 90 °C for

30 min. Net histamine release was calculate as per-

centage of total histamine content, after subtraction

of spontaneous release.

In order to better characterize the histamine-relea-

sing activity, the effect of heating at 56 °C × 1 hour

was evaluated. Furthermore, the serum samples

from the IPH patient were filtered at 4 °C through an

Amicon low-binding, anisotropic, hydrophilic YM

membrane with a 100 kDa cut off

(Microcon-100 Microconcentrators, Amicon Inc.,

Beberly, MA, USA). Both fractions < 100 kDa

and < 100 kDa were tested for histamine-releasing

activity.

RESULTS

The results, shown in the table I, indicate that the

serum sample taken during the active phase of IPH

induced 10 % net histamine release from basophils

of both donors, whereas the serum sample taken du-

ring the remission period induced 5 % histamine re-

lease.

Histamine concentration in the serum samples ta-

ken during the active phase of the disease and during

remission was below 0.5 ng/ml. Sera from 4 normal

subjects induced less than 4 % histamine release,

whereas anti-IgE induced about 30 % histamine re-

lease.

Heating at 56 °C for 1 hour partially reduced the

HRA, and filtration through Amicon membrane with a

100 kDa cut off allowed to demonstrate that the HRA

resided in the < 100 kDa fractions; the activity was

even stronger than that of the whole serum.

DISCUSSION

These findings show that the serum taken from a

patient with active IPH can induce histamine release

from basophils of healthy donors. Ultrafiltered frac-

tions with a MW above 100 kDa were unable to pro-

voke histamine release, an activity which was retai-

ned by the fractions with a MW lower than 100 kDa.

Therefore, the serum HRA present in our patient is li-

Table I

Histamine release from basophils of 2 normal subjects

following challenge with IPH serum and anti-IgE

Stimulus
Subject 1 Subject 2

IPH serum

Active disease

Whole serum 10.6 9.6

Heated at 56 °C 8.7 7.5

< 100 kDa Fraction 20.7 18.2

> 100 kDa Fraction 1.8 2.9

Inactive disease

Whole serum 5.1 4.7

Heated al 56 °C 3.2 2.9

< 100 kDa Fraction 7.8 6.4

> 100 kDa Fraction 4 4.3

Anti-IgE (10�g/ml) 27.4 31.4

Results are expressed as% nat histamine release.

Whole sera of 4 normal subjects induced less than 4% net histamine

release.
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kely to be a cytokine, and not an immunoglobulin,

whose MW is above 100 kDa. In vitro experiments

have shown that several cytokines and chemokines

with a molecular weight lower than 100 kDa, such as

interleukin-3, RANTES, MCP-1 and MCP-3, can indu-

ce histamine release from human basophils and act

as histamine-releasing factors (5-7).

As yet, chronic idiopathic urticaria is the only hu-

man disease in which a circulating histamine-releasing

factor has been found and characterized: in most pa-

tients the serum HRA is due to an anti Fc�RI autoanti-

body or an anti-IgE antibody (8). However, in some

cases of chronic idiopathic urticaria a hitherto undefi-

ned cytokine colud be involved in the disease (9).

A serum sample taken during the remission phase

of IPH had a weaker HRA that the serum sample ta-

ken when the disease was active. Therefore, it is

concievable that the serum HRA is related to disease

activity and immune system activation. The detec-

tion of serum HRA in adult patient with IPH is in agre-

ement with the observations reported by Torres et al

(4), who found histamine release in blood and urine

in a newborn cow’s milk intolerance and IPH. In that

patient, challenge with cow’s milk triggered a late

release of histamine and ECP. Since the kinetic of

histamine release was not typical of an IgE-media-

ted reaction, the authors hypothesized that cow’s

milk feeding could induce the release of cytokines by

sensitized T cells, which in turn could activate ba-

sophils. The increase of serum HRA detected in our

patient during an active phase of the disease sug-

gests that a cytokine-mediated mechanism may un-

derlie the alveolar capillary damage in IPH.

RESUMEN

Antecedentes: la hemosiderosis pulmonar idio-

pática (IPH) es un raro trastorno caracterizado por un

sangrado alveolar intermitente y difuso. La patogéne-

sis de esta enfermedad no es clara, no obstante ha

sido descrita una asociación con hipersensibilidad a

la leche o al gluten, sugiriendo un daño en los capila-

res alveolares inmunomediado. Una previa comuni-

cación señala la liberación de histamina después del

consumo de leche de vaca en un recién nacido con

intolerancia a la leche de vaca y IPH.

Métodos y resultados: a continuación, referimos la

detección de la actividad de liberación de histamina

(HRA) en el suero de una mujer de 30 años con IPH.

El suero tomado durante la fase activa de la enferme-

dad indujo la liberación de histamina de los basófilos

de dos donantes normales; inversamente, cuando el

paciente recibió prednisona y azatioprina, y la enfer-
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medad estaba en remisión, la HRA del suero se re-

dujo. Las fracciones del suero con peso molecular

(MW) por debajo de 100 kDa presentaron un aumen-

tado HRA; en contraste, las fracciones del suero con

MW por encima del 100 kDa no fueron capaces de in-

ducir la liberación de histamina, sugiriendo que la acti-

vidad era debida a citocinas y no a inmunoglobulinas.

Conclusiones: la detección en el suero de HRA

provee ulteriores evidencias que el sistema inmune

es activado en el curso de IPH y sostiene una base

inmunológica del daño capilar alveolar, responsable

del sangrado alveolar.

Palabras clave: Basófilos. Liberación de histamina.

Hemosiderosis pulmonar idiopática.

REFERENCES

1. Sorgel KH, Sommers SC. Idiopathic pulmonary haemosiderosis

and related syndromes. Am J Med 1963; 32: 499-511.

2. Heinar DC, Sears JW. Chronic respiratory disease associated

with multiple circulating precipitins to cow’s milk. Am J Dis

Child 1969; 100: 500-2.

3. Nilman N, Pedersen FM. Idiopathic pulmonary haemosiderosis.

Epidemiology, pathogenetic aspects and diagnosis. Respir Med

1998; 92: 902-7.

4. Torres MJ, Giron MD, Corzo JL, Rodriguez F, Moreno F, Pere E, et

al. Release of inflammatory mediators after cow’s milk intake in a

newborn with idiopathic pulmonary haemosiderosis. J Allergy Clin

Immunol 1996; 98: 1120-3.

5. Tedeschi A, Palella M, Milazzo N, Lorini M, Miadonna A. IL-3-in-

duced histamine release from human basophils. Dissociation

from cationic dye binding and down-regulation by Na+ and K+. J

Immunol 1995; 155: 2652-60.

6. Kuna P, Reddigari SR, Schall TJ, Rucinski D, Viksman MY, Ka-

plan AP. RANTES, a monocyte and T lymphocyte chemotactic

cytokine releases histamine from human basophils. J Immunol

1992; 149: 636-42.

7. Alam R, Forsythe P, Stafford S, Heinrich J, Bravo R, Proost P, et

al. Monocyte chemotactic protein-2, monocyte chemotactic

protein-3, and fibroblast-induced cytokine. Three new chemo-

kines induce chemotaxis and activation of basophils. J Immu-

nol 1994; 153: 3155-9.

8. Greaves MW. Chronic urticaria. N Engl J Med 1995; 332:

1767-72.

9. Kermani F, Niimi N, Francis DM, O’Donnel B, Kobza Black A, Ha-

fizi S, et al. Characterization of a novel mast-cell specific histami-

ne releasing activity in chronic idiopathic urticaria (CIU) [Abstr]. J

Invest Dermatol 1995; 105: 452.

Correspondence:

Dr. A. Tedeschi

Padiglione Granelli

IRCCS Ospedale Maggiore Policlinico

Via Sforza, 35

I-20122 Milan, Italy

Tel.: + 39-02-55033383

Fax: + 39-02-55192842

E-mail: aval.ted@tin.it


