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ABSTRACT: A 10 yr old male with hypoxaemia, progressive infiltration on the chest
radiograph and biopsy-proven desquamative interstitial pneumonia was treated with
daily oral prednisolone for 6 months.

Intravenous methylprednisolone pulses were concomitantly administered in doses
averaging 10 mg.kg body weight-1 on three consecutive days every 4±6 weeks. After 6
months improvement could be noted and oral steroids were stopped, while pulse
therapy continued. Three months later, when seven pulses had been administered, a
relapse occurred and the clinical status deteriorated.

Instead of reinstating daily systemic steroids, the dose of methylprednisolone pulses
was increased to 20 mg.kg body weight-1 i.v. given on three consecutive days and
repeat pulses every 4 weeks. This was followed by continuous improvement. After 24
months corticosteroid pulses were terminated. Normal lung function, serum lactate
dehydrogenase, blood gases upon exertion and regular development was achieved.
During the course of treatment, the child has grown 10 cm.

It is concluded that the effect of corticosteroid pulse therapy on interstitial lung
disease in childhood is dose-dependent and that the dose can be adjusted to the effect
observed.
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Desquamative interstitial pneumonia (DIP) is a rare
disease in childhood, with distinct features that make it
distinguishable from other diffuse parenchymal lung dis-
orders [1±10]. The origin is unknown. Although no
standard treatment has been developed, daily oral corti-
costeroids, chloroquine and high dose intravenous corti-
costeroid pulses have been employed successfully. The
authors report for the first time on a child where
augmentation of the dose of corticosteroid pulse therapy
led to a complete clinical remission and had a long-lasting
effect that is sustained 2 yrs after cessation of therapy.

Case history

The child was born in 1983 with a gestational age of 30
weeks (weight 1,180 g, length 37.5 cm). Soon after birth
retrolental fibroplasia was diagnosed with marked reduc-
tion of vision (right eye no vision, left eye 10%). Apart
from febrile seizures and a ventricular septal defect (VSD)
with spontaneous closure no further abnormalities were
reported until 1993, when he was presented to a hospital
elsewhere because of reduced exercise tolerance. Clinically
there were rales on the left lower lung with deep inspi-
ration.

Radiologically, an alveolar infiltration in the right
cardio-diaphragmatic angle and streaky infiltrates in both
upper, lower and middle lung fields were described and
interpreted as bilateral bronchopneumonia. A broncho-
scopic examination yielded Escherichia coli and Strepto-

coccus pneumoniae in the bronchial secretions. A per-
fusion scan demonstrated a combined perfusion and venti-
lation defect on the medial parts of the lungs. The boy
was treated with erythromycin, did not improve adequately
and was released from the hospital with an inhalation the-
rapy with mucolytics and intermittent oxygen. Five months
later he was readmitted with progression of radiological
signs (fig. 1) and referred to the authors' hospital.The
authors saw an almost 10 yr old boy with a weight of 27
kg (below the 25th percentile), and a height of 132 cm
(about 3rd percentile). He was dyspnoeic and cyanotic,
his breath rate was above 40.min-1, the heart beat freq-
uency was 120.min-1, and blood pressure 120/80 mmHg.
On both lungs expiratory wheezing and rales could be
heard, vital capacity (VC) was <30% predicted. Arterial
oxygen saturation (Sa,O2) at rest without complementary
oxygen was <80%, partial pressure of carbon dioxide
(PCO2) 34.2 mmHg. With 3 L of complementary oxygen,
Sa,O2 rose to 89%. Laboratory tests showed no signs of
infection with viruses or bacteria, serum lactate dehy-
drogenase (LDH) was increased (550 IU.L-1).

A flexible fibreoptic bronchoscopy was inconclusive,
the differential count of cellular components of the bron-
choalveolar lavage (BAL) fluid from the middle lobe was
normal. A computed tomography (CT) scan showed a
patchy distribution of the alterations of the lung paren-
chyma, compatible with alveolar filling disease. Because
of the patient's marked hypoxaemia, his poor response to
oxygen therapy and the clinical suspicion of incipient
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pulmonary hypertension an open lung biopsy was im-
mediately performed conducted by video-assisted thoraco-
scopy. The histology (fig. 2) was graded as the typical
picture of desquamative interstitial pneumonia with alv-
eolar spaces filled with macrophages (CD63+ cells).

After the operation the boy was ventilated with 100%
oxygen, systemic steroids were started (40 mg predniso-
lone.day-1) and he could be extubated 2 days later. In
addition, the first methylprednisolone pulse therapy was
administered the same week starting with 600 mg on three
consecutive days and continued at a dose of 10 mg.kg
body weight-1 (average 300 mg.day-1) on three consecutive
days every 4±6 weeks. The clinical course was monitored
by oxygen saturation upon exertion, serum LDH, and lung
function parameters (fig. 3). After clinical response daily
oral steroids were reduced stepwise and tapered to 2.5 mg
until September 1994.

By January 1995 a marked improvement in physical
exercise tolerance had been achieved, while serum LDH
was still high. VC had improved to >50% predicted (fig.
3). Supplemental oxygen, which had been given con-
tinuously over 1 yr, had been withdrawn. A 12-min walk
test at the patients "incited" own chosen speed without
supplementary oxygen did not show Sa,O2 deterioration.

When daily oral steroids were discontinued in January
1995, a decline of lung function parameters and decrease
of oxygen saturation during the 12-min walk could be
observed (fig. 3). There were two therapeutic alternatives:
1) to reinstate daily systemic steroids; or 2) to increase the
dose of the pulse therapy. The decision was made to
increase the dose of pulse therapy to 20 mg.kg body
weight-1 and to avoid daily systemic corticosteroids. Soon
after, the general clinical status of the boy and pulmonary
function parameters improved gradually but steadily and
infiltrations in thorax radiograph cleared completely. In
October 1995 his VC was almost 80% predicted and his
oxygen saturation stayed >90% upon exercise. In June

1996, after almost 24-months of treatment, corticoster-
oids were stopped completely. There was no relapse dur-
ing the following observation period of >2 yrs (fig. 3).
There were only marginal side effects of steroid therapy
as demonstrated by normal growth of 10 cm within the 2
yrs of treatment and catch-up growth after cessation of
therapy. During therapy the boy had no cushingoid
appearance but gained weight inadequately. After cessa-
tion of therapy weight normalized (fig. 3).

Discussion

DIP is a rare disease with distinct clinical features [6].
The name is derived from the early concept that the cells
filling the alveolar spaces are type II pneumocytes [5]. It
is now clear that these cells are not of alveolar origin but
are macrophages. Histologically they can be stained with
anti-CD63 antibodies (fig. 2). The aetiology of the dis-
ease is not clear. Clinically DIP bears some similarity to
alveolar proteinosis. The radiological picture, the patchy
distribution in CT, the elevation of serum LDH, the right-
left shunt and a genetic background can be present in both
diseases [7, 11]. A defect in macrophage activation has
now been described in some forms of alveolar proteinosis
[12]: a transition from DIP to alveolar proteinosis has
been reported [8, 13]. Although the aetiology of DIP is
unclear, a defect of the macrophages, possibly by external
injury on the basis of a genetic background, can be sus-
pected. The disease has been reported in several members
of a family, at all ages [2, 9, 14]. DIP has further been
differentiated from usual interstitial pneumonia (UIP)
which has a worse prognosis in older patients [3, 4, 15].

Different modes of treatment, most of which included
steroids, have been reported [4, 14, 16±18]. The response
to systemic steroids is usually good in older children, but
there is considerable long-term toxicity, poor compliance
with daily oral corticosteroids and relapses are frequently
observed [8]. Recently, a series of case reports showed
that pulse therapy has proved especially effective in DIP
which was unresponsive to continuous systemic therapy
in children [18]. The effect of high dose pulse therapy is
attributed to nonreceptor dependent steroid activities [19,
20]. In addition, it has been discussed whether down-
regulation of steroid receptor sensitivity which can be

Fig. 2. ± Alveoli filled with CD63 antibodies (Deko, Copenhagen,
Denmark) staining alveolar macrophages typical for desquamative
interstitial pneumonia. Internal scale bar=100 mm.

Fig. 1. ± Radiological appearance at the first presentation of the child
demonstrating accentuation of the bronchoalveolar markings at the basal
parts of both lungs and diffuse alveolar opacification, more marked on
the left side.
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seen in daily treatment could be avoided by pulse therapy
[21]. Steroid pulse therapy has been used in a number of
inflammatory, especially autoimmune states, and has also
proved effective in bronchiolitis obliterans organizing
pneumonia (BOOP) in connection with graft versus host
disease after allogeneic bone marrow transplantation in
childhood [22]. This form of treatment can be especially
favourable in children, since side effects on growth are
minimized.

Although doses ranging 10±30 mg.kg body weight-1

methylprednisolone have been suggested for pulse therapy
in children, the decision is frequently empirical and a dose-
dependent effect has only been studied systematically in
Blackfan-Diamond anaemia [23]. An effect of an increase
in dose in DIP has never been reported in the literature
before. Although the effect which is responsible for the
successful treatment cannot be determined, the improve-
ment after doubling the dose of the single pulse without
further continuous systemic therapy suggests that the
dose adjustment in pulse therapy contributed markedly to
the favourable course. Methylprednisolone pulse therapy
should therefore not only be considered as a valuable
adjunct to treatment measurements in interstitial lung
diseases, but the dose should be adjusted to the effect

observed. Alternatives to a methylprednisolone treatment
are chloroquine, which was the authors' second choice
because of the retinopathy sometimes observed after this
treatment and the visual impairment that the child had
already suffered from his retrolental fibroplasia [16, 17,
24].

It is concluded that steroid pulse therapy in interstitial
lung diseases in children should be evaluated system-
atically with different dose ranges in a multicentre ap-
proach.
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Fig. 3. ± a) height (*; left-hand y-axis), weight (s; right-hand y-axis); b) vital capacity (VC); c) serum lactate dehydrogenase (LDH); d) oxygen
saturation (Sa,O2) at rest (on June, August 1994 and March 1995, because he was too ill to perform the test) and upon exertion during the course of
treatment. The exercise was performed as 12-min walk test at the patient's chosen speed; and e) oral daily prednisolone (h) and IV methylprednisolone.
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