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Liposteroid

ORIGINAL PAPER

against refractory pulmonary haemorrhage
in idiopathic pulmonary haemosiderosis

Abstract We describe two Japanese
children with idiopathic pulmonary
haemosiderosis (IPH), whose refrac-
tory haemorrhages were treated with
an intravenous lipid emulsion con-
taining dexamethasone (liposteroid).
A 22-month-old boy and a 14-
month-old girl have been observed
with similar symptoms; periodic
bouts of anaemia, reticulocytosis,
diffuse infiltrates on chest X-ray and
the finding of siderophages in spu-
tum or gastric lavage fluid. The MRI
of the lung was useful for the diag-
nosis. Methylprednisolone pulse
therapy was successful in treating
acute massive bleeding. Subsequent
oral prednisolone could not prevent
chronic recurrent haemorrhages.

However, the intermittent administra-
tion of liposteroid (0.05 mg/kg/dose
IV) led to a cessation of bleeding;
the haemoglobin concentration rose
to normal levels. This observation
emphasizes the usefulness of lipo-
steroid in the management of refrac-
tory IPH.
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haemosiderosis - Liposteroid
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Introduction

Idiopathic pulmonary haemosiderosis (IPH) is a rare dis-
order of children characterized by recurrent pulmonary
haemorrhage with the accumulation of haemosiderin in
lung tissues [8, 9, 11]. Its rarity and clinical manifesta-
tions make it difficult to differentiate from iron deficiency
anaemia (IDA) or haemolytic anaemia. About 50% of
these patients die within a few years from acute pul-
monary haemorrhage or from progressive respiratory fail-
ure due to chronic bleeding [8, 11]. However, there is little
information on the pathophysiology and effective treat-
ment for this disease.

We present two children with IPH with emphasis on
the diagnostic problems and the favourable response to
liposteroid: lipid emulsion containing dexamethasone,
which appears to present a new option for managing IPH.

Case report

Case 1

This 22-month-old Japanese boy was first diagnosed as having
haemolytic crisis and pneumonia on October 15, 1992. There was
rhinorrhoae, cough, fever and an infiltrate in the right lung on chest
X-ray. Pallor and low grade fever had been present for about 1
month. Because of the progressive anaemia and tachypnoea, he
was referred to our hospital on 20 October 1992. He had been born
to a healthy mother at 26 weeks of gestation, and weighted 974 g
upon vaginal delivery. Mechanical ventilation was required for
3 days to manage neonatal respiratory distress, but there were
no cardiopulmonary sequelae. His neurological development was
consistent with his chronological age. There was no family history
of lung disease or immunohaematological disorders.

On admission, physical examination revealed a body tempera-
ture of 37.6°C, pulse rate of 144/min and a respiration rate of
66/min. He was a pale dyspnoeic boy with a scaphoid head, puffy
face and mild icterus. The liver was palpated 3 cm below the costal
margin, and the tip of the spleen was palpable. Auscultation re-
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Fig.1 Clinical course of Case 1. Blood transfusion and mPSL
pulse therapy, 30 mg/kg daily for 3 days was effective in reliev-
ing a haemorrhagic symptoms. However, the administration of
PSL and cyclosporin failed to reduce the episodes of chronic re-
current bleeding. The intravenous administration of a liposteroid
(Limethasone Green Cross Company, Osaka, Japan) at a dose of
0.05 mg/kg every 2 weeks led a marked remission of haemorrhage
with an improvement in Hb concentration

vealed fine moist réles in the right lung. There was strabismus re-
lated to retinopathy of prematurity.

Laboratory studies (16 October 1992, the Ist day in Fig. 1) re-
vealed WBC 14.15 x 1051, RBC 2440 x 10%1, Hb 6.1 g/dl,
platelets 37.4 x 10°/1 and a reticulocyte count of 12.7%, indicative
of normocytic hypochromic anaemia. Blood chemistry showed
AST 66 TU/1 (normal range. n = 7-33), ALT 6 IU/1 {(n = 5-30),
LDH 1,655 TU/1 (n:260-480), total bilirubin 3.1 mg/dl, and direct
bilirubin 0.8 mg/dl. Serum iron and ferritin levels were decreased
to 31 pg/dl (n = 70-190) and 45.5 ng/ml (n = 25-250), respec-
tively, while the unsaturated iron binding capacity (UIBC) was
333 pg/ml (n = 130-370). Serum levels of haptoglobin and
haemopexin were decreased to 8 mg/dl (n = 45-320) and 35 mg/dl
(n = 50-115), respectively. C-reactive protein level was 0.2 mg/dl.
Serological studies demonstrated no primary virus infections. The
Coombs test was negative. Tests for immune complex and anti-
glomerular basement membrane antibody were negative. No spe-
cific antibodies to milk protein were detected. Serum Ig levels
showed IgG 1,024 mg/dl, IgA 84 mg/dl and IgM 102 mg/dl. Nat-
ural killer activity was depressed to 5.6% lysis (control range:
20.8-40.8), while mitogen response and surface marker analysis of
Iymphocytes were normal. Chest X-ray showed bilateral diffuse
infiltration and scattered micronodular shadows. Sputum cytology
demonstrated numerous macrophages. laden with haemosiderin on
Prussian blue staining. MRI of the lung on day 23 of the illness re-
vealed diffuse low intensity on T,-weighted image, which in-
versely showed high intenstiy on Ti-weighted image, suggesting
the accumulation of haemosiderin. Sequential changes in his-
togram of Hb concentration illustrated no predominant decrease of
his hypochromic red cells to transfused normochromic red cells
during each anaemic attack, indicating the blood loss but not im-
mune haemolysis. These findings confirmed the diagnosis of IPH.
Lung biopsy was not performed.

High dose y-globulin therapy was ineffective (Fig.1). Blood
transfusions and methylprednisolone (mPSL) pulse therapy, 30
mg/kg daily for 3 days, ameliorated the haemorrhagic symptoms.
The oral administration of prednisolone (2 mg/kg) and cyclo-
sporin (5 mg/kg) failed to control the bleeding, while liposteroid
(Limethasone, Green Cross Company, Osaka, Japan), 0.05 mg/kg
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Fig.2 Clinical course of Case 2. Blood transfusion and mPSL
pulse therapy were effective in treating the acute hacmorrhagic
symptoms. However, subsequent treatment with oral PSL did not
reduce the haemorrhagic attacks. The liposteroid therapy pre-
vented chromnic bleeding leading to an elevation of Hb concentra-
tion

infused intravenously every 2 weeks, led to a remission. Few
siderophage was detected in the gastric fluids. Hb concentration,
serum iron, UIBC and ferritin levels promptly normalized and
remained at these levels for 14 months, although only a haemor-
rhagic attack occurred following one time discontinuance of lipo-
steroid due to a bacterial infection.

Case 2

This 14-month-old Japanese girl was referred to us under a tenta-
tive diagnosis of haemolytic anaemia on 19 May 1992, Studies of
red cell enzymes and globin chain were normal. She received
blood transfusion for a suspected haemolytic crises on 26 Novem-
ber (Hb 5.4 g/dD) and again on 6 December (Hb 5.2 g/dl). On 16
December, she was hospitalized with pallor, fatigue and bloody
rhinorrhoea. The child had been a full-term and normal delivery.
Her mother suffered from ulcerative colitis, but there were no im-
munohaematological disease in the family.

On admission, her body temperature was 37.5°C, pulse rate
was 144/min and the respiratory rate was 78/min. Physical exami-
nation revealed a pale listless girl. Liver was palpable 1 cm below
the costal margin, and spleen was not palpable. Respiratory sounds
were decreased over the right lung with no rales.

Laboratory studies (16 December 1992, the Ist day in Fig.2)
revealed WBC 8.40 x 10%], RBC 2210 x 10°1, Hb 4.9 g/dl,
platelets 39.4 x 10°/1 and a reticulocyte count of 5.6%, indicating
normocytic hypochromic anaemia. Blood chemistry showed AST
46 TU/1, ALT 8 IU/L, LDH 1,256 IU/1, total bilirubin 1.7 mg/dl and
direct bilirubin 0.3 mg/dl. Serum levels of iron and ferritin were
decreased to 19 pg/dl and 45.5 ng/ml, respectively, while the
UIBC was 264 pg/dl. Serum haptoglobin was not detectable. C-re-
active protein was less than 0.2 mg/dl. Serological examination re-
vealed no primary virus infections. Immune complex, and specific
antibodies to anti-glomerular basement membrane or milk protein
were not detected. Serum Ig levels showed IgG 668 mg/dl, IgA 71
mg/dl and [gM 149 mg/dl. Natural killer activity was depressed to
3.9% lysis (control range: 8.9-29.5), while mitogen response and
surface marker analysis of lymphocytes were normal. Chest X-ray
showed diffuse infiltrates in the right lung. Cytology of gastric
lavage fluid demonstrated pumerous siderophages. MRI findings
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were indicative of haemosiderin accumulation during a relapse,
but not at the initial diagnosis. Sequential changes in Hb histogram
resembled those of Case 1. These findings led to a diagnosis of
IPH. No lung biopsy was done.

She was treated with blood transfusion and mPSL pulse ther-
apy during the acute massive bleeding (Fig. 2). Except for only one
attack, subsequent haemorrhage were prevented by the liposteroid
therapy (0.05 mg/kg every 10-14 days). The siderophages disap-
peared in her gastric fluid. However, she suffered a relapse of
chronic haemorrhage after a remission of 4 months. Oral cy-
clophosphamide was ineffective. The liposteroid therapy, oral aza-
thioprine (1 mg/kg, daily), and an inhalation of flunisolide (25
pg/dose 5 times a day) have now well controlled the pulmonary
haemorrhage.

Discussion

The present cases illustrate the potential effectiveness of
lipsteroid in treating recurrent pulmonary haemorrhages,
although the follow up time was relatively short. Lipo-
steroid is the dexamethasone palmitate ester incorporated
in liposome, which is developed as a drug carrier vehicle
for appropirate distribution to the target site and decreas-
ing systemic side-effects [13, 21]. Bonanomi et al. [3]
showed the long retention of liposteroid in synovial fluid
and no suppression of the endogenous cortisol levels in
rabbit models. Hoshi et al. [6] revealed that this agent had
a higher improvement rate of rheumatoid arthritis and
lower frequency of side-effects than dexamethasone.
Since the liposteroid reaches the local inflamed sites [3,
13], its effect might depend on the concentration of corti-
costeroid in IPH Iung tissues. Furthermore this agent
could inhibit the activation of pulmonary macrophages
[13] to accumulate the haemosiderin in the ung. Little is
known about the pathogenesis of IPH, however, a variety

of immune disorders [2, 7, 15, 17, 20] in IPH patients and
an appreciable response to immunosuppressive agents [4,
9] are suggestive of an immunopathological basis. Of in-
terest, both patients showed depressed NK activity in con-
cordance with the previous reports [12], although this
pathognomonic significance was obscure. While IPH
partly tends to have a remitting nature, the timing of the
clinical improvement observed here strongly suggests a
favourable response to liposteroid,

Another concern is the diagnostic problems of IPH, be-
cause this rare disorder shares features of IDA and
haemolytic anaemia. Guttenberg et al. [5] described only
five cases in Scandinavia during a period of 23 years.
Kjellman’s 30-year survey [8] disclosed only 10 Swedish
children with IPH. Records at our hospital, a tertiary cen-
tre for 20 years, revealed only three cases, two of which
are presented here. The third patient was a 10-year-old
girl who died of massive pulmonary hacmorrhage follow-
ing treatment for 6 years with oral PSL. Patients with [PH
rarely present with haemoptysis [1, 8]. All three cases
showed hypochromic anaemia without notable pulmonary
symptoms from the beginning. The detection of sidero-
phages [16] and/or the characteristic MR images (low in-
tensity on T,- and high on T;-weighted images) [18]
favoured the diagnosis of pulmonary haemosiderosis. Al-
though a lung biopsy is required to confirm the diagnosis
[19], careful clinical observation and new radiological
techniques [10, 14, 18] can be useful for the correct diag-
nosis. This report sheds some light on the diagnosis and
treatment of IPH; a new regimen for managing refractory
IPH consisting of the administration of mPSL for the
acute haemorrhage, and of liposteroid to prevent chronic
recurrent bleeding.
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