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Idiopathic Pulmonary Fibrosis in a Child
Kuei-Wen Chang, MD; Chang-Teng Wu, MD; Shiu-Feng Huang1, MD;
Tang-Her Jiang, MD; Kin-Sun Wong, MD
Idiopathic pulmonary fibrosis (IPF) is a rare disease of unknown etiology and is usually
associated with a poor prognosis. Up to the present, less than 50 cases of IPF in children
have been reported in the English literature, and no case has ever been reported from
Taiwan. Herein we report on a 2-year-old boy with IPF presenting with a rapid onset of dyspnea followed by respiratory failure. The diagnosis of IPF was verified with an open lung
biopsy. Despite intravenous methylprednisolone pulse therapy and empiric nitric oxide
treatment, he expired on the 35th day after admission due to profound hypoxemia. A diagnosis of IPF should be included in the differential diagnosis for patients presenting with
unexplained shortness of breath and pulmonary interstitial infiltrations. (Chang Gung Med J
2003;26:60-4)
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I

diopathic pulmonary fibrosis (IPF) is a highly
lethal disorder associated with an extremely poor
prognosis in most patients.(1) The median duration of
survival is approximately 4 years.(2) It is a chronic
inflammatory interstitial lung disorder characterized
by initial accumulations of inflammatory and
immunoregulatory cells in the pulmonary interstitium and later in the alveolar spaces.(3) In children,
pulmonary fibrosis is a heterogeneous group of disorders of both known and unknown causes that show
common histological features.(3) The known causes
include infectious disorders in immunocompetent or
immunocompromised patients, reactions to occupational or environmental exposures, drugs, collagenvascular disorders, and gastroesophageal reflux with
chronic aspirations.(4) Up to the present, fewer than
50 cases of IPF in children have been reported in the
English literature, and no case has been reported
from Taiwan.(1,5) Herein we describe a 2-year-old
boy who presented with a rapidly deteriorating
course and showed no therapeutic response to pulse

methylprednisolone therapy.

CASE REPORT
A 2-year-old boy had a 1-week history of
coughing and rhinorrhea with dyspneic respiration
for 3 days. He had had Kawasaki disease at 1 year
of age and had received intravenous immunoglobulin
therapy without coronary artery dilatation. Vital
signs at admission showed a heart rate of 132
beats/min, a body temperature of 36.8 oC, a respiratory rate of 38/min, and a blood pressure of 104/84
mmHg. Physical examination revealed diffuse bilateral expiratory wheezing and inspiratory crackles.
The jugular veins were not engorged, and there was
no hepatomegaly or lower leg edema.
Laboratory investigations revealed the following results: hemoglobin 2.08 mmol/L; white blood
cell counts 7.5Ű109 cells/L (80% segmented neutrophils, 14% lymphocytes, 2% eosinophils, 4%
monocytes); urea 1.79 mmol/L; creatinine 35 µmol/L;
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immunoglobulin G (IgG) 7 g/L; IgA 758 mg/L; and
IgM 3090 mg/L. Serum α-1-antitrypsin was 253
(normal, 115.2-166.4) mg/dL. Frontal chest radiography revealed diffuse bilateral interstitial infiltrations (Fig. 1). A lymphocyte subset analysis showed
CD3 38%, CD4 24%, CD8 12%, and CD19 55%.
Serological tests for acute infections of Epstein-Barr
virus, cytomegalovirus, and adenovirus were invariably negative. Cardiac echography revealed a normal anatomy and contractility (with an ejection fraction of 72%). A history of toxin exposure was
denied.
The patient was initially admitted to the ward
and at first received 4 mg/kg dose of hydrocortisone
every 6 hours as treatment for the initial diagnosis of
an acute asthmatic attack. However, due to persistent respiratory distress and progressive hypoxemia,
he was transferred to the intensive care unit and was
subsequently intubated. Arterial blood gas showed
pH 7.513, PaCO2 30.8, PaO2 46.3, AaDO2 304.1, and
90% saturation under use of 55% FiO 2. Flexible
bronchoscopy and bronchoalveolar lavage (BAL)
were performed. A normal anatomy was found on

bronchoscopy, and the BAL was negative when
stained for bacteria. Special staining of the BAL
fluid for Pneumocystis carinii, fungi, and acid-fast
bacilli and iron staining were unrewarding. He
received 1 g/kg/day intravenous immunoglobulin
from the 15 th day for 2 days for immunomodulation.
An open lung biopsy was performed on the 17 th day.
The histopathology study showed diffuse dense
interstitial fibrosis with heavy lymphoplasma cell
infiltration and alveolar cell hyperplasia (Fig. 2).
Epithelial hyperplasia of the terminal bronchioles
was also found with no hyaline membrane formation.
There were no viral inclusion bodies. Methylprednisolone at 2 mg/kg/day was given from the 20 th
day and at 10 mg/kg/day for 3 days from the 29 th
day; empiric nitric oxide (NO) (20 ppm) was given
for 8 days; and high frequency ventilator support was
supplied from the 32 nd day (Herz 8 times/s, mean airway pressure 29 mmH2O, delta pressure 27 mmH2O).
The hypoxemia persisted, and the patient expired on
the 35 th day due to respiratory failure and profound
hypoxemia.

Fig. 2 Microscopy sections of lung tissue derived from an open
lung biopsy. There was diffuse and dense interstitial fibrosis with
heavy lymphoplasma cell infiltration and alveolar cell hyperplasia (arrowhead). Epithelial hyperplasia of the terminal bronchioles can be noted. There was neither hyaline membrane formation nor viral inclusion bodies. (H&E stain, original magnification Ű200)

DISCUSSION
Fig. 1 Chest X-ray revealing bilateral diffuse infiltrations with
an interstitial pattern.
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Although IPF is rare during childhood, its
prevalence in the general pediatric population is difficult to establish. According to a recent report on
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the epidemiology of interstitial lung disease in
adults, interstitial pulmonary fibrosis may be more
common than indicated by previous estimates based
on selected populations.(6) The same may apply to
the pediatric population, in which certain forms of
interstitial lung disease associated with fibrotic
processes may go unrecognized.(5)
The cause of IPF remains unknown. A general
theory is that a triggering agent or event induces an
inflammatory reaction in the lung that perpetuates
and causes progressive parenchymal fibrosis.(3,7) The
presence of immune complexes in the alveoli favors
an active participation of T- and B-lymphocytes
against endogenous or exogenous antigens.(8) It has
been suggested that some of the factors leading to
lung injuries include oxidants, overexpression of
tumor necrosis factor-α (TNFα), collagenases, and
eosinophil cationic protein.(7-9) Repair mechanisms
following injuries that lead to fibrosis include secretion of platelet-derived growth factor, fibronectin,
somatomedin-1 or insulin growth factor, endothelin1, and thrombin.(7-9) In addition to these profibrotic
agents, it was recently suggested that a lack of natural inhibitors of collagen synthesis such as
prostaglandin E2(10) or interferon-γ, could predispose
one to the occurrence of IPF.(11)
Clinical manifestations of IPF are nonspecific.
Cough, dyspnea, and inspiratory rales may be found
on physical examination. Evidence of restrictive lung
disease with reduced diffusion capacity for carbon
monoxide and abnormal gas exchange may be
demonstrated. Chest imaging may show the appearance of diffuse interstitial infiltrates. This was true
in our case. A diagnosis of IPF should be included
in the list of differential diagnosis for those patients
presenting with unexplained shortness of breath and
interstitial infiltration. Open lung biopsy should be
considered as soon as IPF is suspected. The
histopathological features of an open-lung biopsy
specimen have been the strongest predictor of clinical outcomes among patients with interstitial lung
disease, but the correlation between histological features and prognosis or response to therapy is
unclear.(12) A lung biopsy is recommended for IPF
when the clinical and radiographic features are atypical, malignancy or unusual infection is suspected, or
the response to steroids is unsatisfactory.(13)
Effective therapeutic regimens for IPF remain to
be determined. The major aims of the various thera-
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peutic strategies are to suppress the inflammation in
order to reverse the deleterious processes so as to
restore normal pulmonary epithelium and oxygenation. Several medications have been proposed which
include glucocorticosteroids as well as chloroquine,
cyclophosphamide, azathioprine, or colchicine.(4,12)
High-dose pulse corticosteroid therapy may be more
effective than continuous prednisolone at lower
doses because of its stronger immunosuppressive
effects and lower long-term toxicity.(5) However, the
adverse effects of pulse steroid therapy include sepsis, hypertension, hyperglycemia, and adrenal insufficiency, and these should be closely monitored. In
this case, methylprednisolone pulse therapy was
ineffective and was further complicated by sepsis.
The optimal dosage and duration of treatment of
steroids require further investigation. Cytotoxic
therapy (cyclophosphamide and azathioprine) had
previously been used primarily in patients with IPF
who did not respond to corticosteroids and in those
at high risk of steroid complications.(12) However, the
addition of either cyclophosphamide or azathioprine
at a modest dose to corticosteroids may offer a benefit beyond what is achieved by steroids alone.(5)
Several new therapies including the administration of cytokine inhibitors, cytokine receptor antagonists, or newer anti-inflammatory and antifibrotic
agents(8) have been proposed. Anticytokine therapies
using interferon-γ 1b,(14) modulators for TNF-α(8), or
transforming growth factor-β (9) are promising.
Another possible approach based on the vascular and
hemodynamic consequences of IPF involves prostacyclin and NO.(15) Channick et al. reported that the
inhalation of NO by an IPF patient with secondary
pulmonary hypertension led to a significant fall in
pulmonary-arterial pressure.(16) Of these novel therapies, we used NO with oxygen because NO was
available, but the effect was not impressive.
The median survival for patients with IPF has
been estimated to be 3 to 6 years,(7) but the course of
childhood IPF is fulminant. (4,5) Children may be
more vulnerable to lung parenchymal damage.(5) The
most common cause of death from IPF is cor pulmonale due to pulmonary fibrosis, respiratory failure, or overwhelming pulmonary infections(7) as seen
in our patient.
Idiopathic pulmonary fibrosis continues to pose
a major clinical challenge because the pathogenesis
and an effective therapy have yet to be determined.
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We report on a 2-year-old boy with IPF treated using
pulse steroid therapy without effect and who suffered
catastrophic complications including sepsis followed
by death. Open lung biopsy is vital for clinicians in
order to determine a definitive diagnosis of IPF at an
early stage and to allow an appropriate therapy to be
instituted. The optimal use of steroids for IPF in
children deserves further investigation, and it is
worth trying new immunomodulatory therapies in
the future.
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ࣧ൴ّ۱ញჯঽតࣧЯ̙ځĂᔵѩঽдρආໂࠎց֍Ăҭߏ఼ޢ૱ໂमĄѩঽд઼
̰إϏజಡӘ࿅ĄдѩԧࣇಡӘ˘࣎˟໐ρආ۞ࣧ൴ّ۱ញჯঽតͽԣిซҖ۞ײӛӧᙱᚶ
൴ײӛაֽܑனĂ۱ొ̷ͯᙋ၁ࠎࣧ൴ّ۱ញჯঽតĄᔵӈॡග̟ᙷዔਔڼᒚ֭ဘ
ྏֹϡ˘উ̼ധڼᒚĂѩঽଈ̪дҝੰޢ35͇ЯᜈҲҕউѪ˸Ąࣧ൴ّ۱ញჯঽតᑕΒ
ӣдײӛӧᙱ۞ᝥҾ෧ᕝ̚Ă֭ጐѝග̟ᙷዔڼᒚĄρආࣧ൴ّ۱ញჯঽតග̟ᙷዔ۞
ቁ၁ॡ፟̈́ณϺࡁޞտĂາё۞ᘽڼۏᒚϺѣޞ൴णĄ(طܜᗁᄫ 2003;26:60-4)
ᙯᔣфĈࣧ൴ّ۱ញჯঽតĂᙷዔਔڼᒚĄ
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