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Chronic interstitial lung disease in children

Maria Aparecida S. S. Paiva,1 Sandra M. M. Amaral2

Abstract
Objectives: To describe clinical and diagnostic features and the results of therapeutic conduct in a group of

pediatric patients with chronic interstitial lung disease.

Methods: A retrospective study of 25 immunocompetent patients, aged 2 months to 17 years, with chronic
interstitial lung disease, admitted to the Pediatric Pulmonary Section, Department of Pediatrics, Hospital dos
Servidores do Estado, over a 20-year period (1984-2004). A routine protocol for persistent chronic pneumonias was
usedand thepatientswith interstitial lungdiseasewere selected. Clinical, laboratory and imagingdatawere analyzed.

Results: Twenty-five patients were diagnosed with chronic interstitial lung disease, 13 were aged less than 2
years and 17 were male. Diagnoses were made based on history, physical examination and routine tests in one case,
based on more complex tests in three cases and based on the results of invasive tests in 21 cases (20 by lung biopsy
and one by bronchoalveolar lavage). Except for one patient with pulmonary lymphangiectasia, the long-term
treatment (1 to 7 years) consisted of corticosteroid, in six cases associated with hydroxychloroquine. Four patients
required home oxygen therapy. The authors followed the patients in the outpatient department (6 a 8 visits/year).
Patient outcomewas: good (15); regular, withmild sequelae (4); and poor, with severe sequelae (3). One patient was
lost in the follow-up period and two died.

Conclusions:Chronic interstitial lung diseases in children are a group of rare pulmonary disorders, but a relevant
one because of the possible progression to pulmonary fibrosis. Early diagnosis and a long-term, specialized treatment
and follow-up are important for the patient outcome. Pediatricians should be aware of these diseases because inmany
cases diagnosis and treatment are overlooked.
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Introduction

The large group of interstitial lung diseases in children

includes a subgroup of rare chronic lung diseases that are

characterized by diffuse pulmonary infiltrate, restrictive

functional changes, hypoxemia and failure to thrive. In the

most advanced clinical forms, chest deformities, digital club-

bing and cardiac involvement with signs of cor pulmonale can

all be present. This is a heterogenous group of diseases,

which etiologies are sometimes unknown, involving alter-

ations in the alveolar spaces and distal airways, in addition to

alveolar wall thickening. Knowledge of these diseases is of

clinical relevance due the high rates of morbidity andmortal-

ity. Furthermore they may progress to pulmonary fibrosis.

The differential diagnosis is a challenge, involving more than

a hundred of causes.1-3

These diseases remain difficult to manage, since the

small number of cases is a factor that limits the possibility of

clinical studies and research.4,5

The need for an internationally standardized nomencla-

ture and diagnoses led to the establishment of a classifica-

tion, drawnupbyamultidisciplinarygroup fromtheAmerican

Thoracic Society/European Respiratory Society (ATS/ERS),

in a consensus process concluded in 2001, and emphasizing
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the importance of clinico-radiologic-pathologic interaction

when studying these diseases.6 Figure 1 is a modified repre-

sentation of that consensus. For the purposes of the present

paper, the childhood forms described were included, such as

pulmonary glycogenosis,7,8 chronic pneumonitis of infancy,9

persistent tachypnea of infancy with neuroendocrine cell

hyperplasia7,10 and genetic surfactant abnormalities.7,11

We could not find any Brazilian publication on a series of

patients with chronic interstitial lung diseases in the pediatric

age group.

The aim of this paper is to describe the clinical and

diagnostic features and the results of therapeutic conduct in a

group of pediatric patients with these diseases.

Methods
We have assessed our experience with chronic interstitial

lung disease (ILD) in the form of an observational descriptive

study of 25 patients admitted to the Pediatric Pulmonary

Section, Department of Pediatrics, Hospital dos Servidores

do Estado (HSE). The patients were diagnosed and followed

over a 20-year period (January 1984 to January 2004). This

convenience sample contains all consecutive cases identified

through the patient admission records system, completed

systematically by the medical team and containing data on

demographics, initial and final diagnosis. Thereareadditional

data from a protocol for chronic lung diseases used during

diagnosis and follow-up. The information collected from the

protocol and medical records includes clinical, laboratory,

radiological and functional data, in addition to diagnosis and

outcome.

Patients were referred to our section by other hospitals,

by our own pneumology outpatient department and other

sections of the Department of Pediatrics that request consul-

tations with us. Inclusion criteria were age (< 18 years),

presence of dyspnea (tachypnea and/or respiratory dis-

tress), crackles or diffuse pulmonary interstitial images and

the persistence of any of these findings for aminimumperiod

of 1 month.12 Patients were excluded if they had immunode-

ficiencies, cystic fibrosis, bronchopulmonary dysplasia, oblit-

erative bronchiolitis or neoplasms.

In the history, we emphasized the severity and progres-

sive nature of dyspnea and failure to thrive. In infants,

Figure 1 - Consensus of the American Thoracic Society/European Respiratory
Society6 with the addition of exclusively childhood forms7-11
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respiratory distress was observed during feeding or crying,

characteristic of exertional dyspnea. Questions were asked

about the presence of cough and its characteristics (dry or

productive, hemoptoic sputum). The questionnaire also con-

tained questions about any history of previous or recurrent

infection, hospital admissions due to lung disease, environ-

mental and family history,medication, symptoms suggestive

of aspiration syndrome and related to systemic diseases,

such as joint, skin, kidney and nervous system diseases.

In thephysical examination,weemphasized the following

features, due to their relevance: fever, pallor, cyanosis, tac-

hypnea, signals of respiratory distress (retractions, grunting

and/or nasal flaring), “velcro-like” crackles, wheezing, mal-

nutrition (weight below 90%), chest deformities with flatten-

ing of the anteroposterior diameter, finger clubbing and signs

of pulmonary hypertension, and/or cor pulmonale (loud sec-

ond heart sound, tachycardia, galloping rhythm, jugular

venous distension, hepatomegaly and edema of the lower

limbs).

Guided by history and physical examination, we sequen-

tially chose the tests indicated,13 starting with non-invasive

methods, such as blood tests, arterial blood gas analysis at

rest and, when possible, after exercise, radiology, serology

forHIVandcytomegalovirus, tests for congenital infections in

infants, immunological profile, investigation for aspiration

syndromes and collagenosis, sweat test, cardiology assess-

ment and, for older patients, respiratory function test. Con-

ventional radiology was used regularly, but high resolution

computerized tomography (HRCT) was not available at our

hospital for the initial cases. Pulmonary perfusion scintigra-

phies were indicated for assessing severity and, when pos-

sible, 67-gallium scintigraphy was used in order to detect the

presence of alveolitis.

Subsequently, invasive tests were ordered, together with

the tests to be run on thematerial obtained. Bronchoalveolar

lavage (BAL) was not performed as a routine procedure for

assessing cellularity, since it requires children to be sedated

and increases the potential risk of aggravating hypoxemia. It

was indicated when there was a suspicion of diseases such as

pneumonia due to mineral oil aspiration, hemosiderosis,

alveolar proteinosis and to investigate infectious agents,

thereby avoiding a biopsy in one case.

Lung biopsy was performed when a specific diagnosis

could not be achieved through themethods described above.

Later on, histopathological test results were reviewed in the

light of the 2001 ATS/ERS consensus classification.

Treatment was in accordancewith guidelines in the litera-

ture for themanagement of inflammation, with prednisone 1

to2mg/kgperday, in a singlemorningdose for 3 to6months,

reducing to half the dosage for another 6 months, and then

long-term treatment varying from 1 to 7 years, generally on

alternate days once a sustained improvement has been

achieved.2,14,15 We used hydroxychloroquine in daily doses

of 10 mg/kg when response to the corticosteroid was poor or

when significant side-effects were observed, aiming to

reduce or withdraw it.14-16 For one patient the choice was

pulse therapy (methylprednisolone -10 mg/kg/day, 3 days

/month, 6months) because of side effects from oral corticos-

teroid therapy. The response and tolerance were good.14,17

Side effects were monitored and doses were adjusted or the

regimen altered, and we did not observe any situation in

which treatment could not be prescribed.Whenwewere able

todefineetiologyweadopted specificmeasures.Other thera-

peutic measures included, when necessary, oxygen

therapy,18 nutritional support, blood transfusion, respiratory

physiotherapy and psychological support.

Outcomewas defined as good when the patient exhibited

no limitations to physical activity; regular, with mild

sequelae,whendyspneaoccurred in response tomoderate or

heavier effort; and poor, with severe sequelae if there was

dyspnea in response to mild effort.

Results

The 25 patients were aged from 2 months to 17 years

(mean of 34months andmedian of 19months); 13 aged less

than 2 years; and 17 beingmale (Table 1). In the cases of two

patients, we found another ILD case in the same family

(mother and brother).

Clinical presentation was varied. In Table 2 we have

selected the data from history and physical examination that

we consider of greatest importance in these diseases,

although the admission protocols covered a complete physi-

cal examination. Eleven children exhibited clinical signs of

pulmonary hypertension with a loud second heart sound,

confirmed by electrocardiogram (ECG) and echocardiogram.

In just one patient (17 years), with desquamative interstitial

pneumoniaandaccentuated fibrosis, therewere clinical signs

of heart failure. Hypoxemia (saturation < 90%) was con-

firmed in 22 patients and polycythemia in 14. Polycythemia

was correlated with more severe and prolonged hypoxemia.

We managed to make a diagnosis without lung biopsy in

five patients. We diagnosed hypersensitivity pneumonitis

based entirely on a highly suggestive history and simple tests

in one patient, with other hypotheses ruled out later on, and

with good response to changed environment and antiinflam-

matory treatment. Lung biopsywas performed in 20 cases, in

18 by thoracotomy and in two by videothoracoscopy with a

quicker recovery. There were no unfavorable events during

these procedures, even in the patients with hypoxemia, two

of them were on mechanical ventilation. Final diagnosis and

the method of definition are shown in Table 3.

Twenty four patients were treated with corticosteroids

(one received pulse therapy) and six with hydroxychloro-

quine. Patients with pulmonary silicosis and hypersensitivity

pneumonia were isolated from the environment, in addition

to receiving antiinflammatory treatment. Two children

underwent surgery for gastroesophageal reflux, one also had

severe pectus excavatum corrected surgically. In the case of

the patient with pulmonary lymphangiectasia, pleural punc-
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turewasperformedanda special diet prescribed. Twenty-two

patients required oxygen therapy at the start of treatment for

a variable period. Four were put on home oxygen for periods

of 6 months to 2 years, and 11 were given pharmacological

treatment for pulmonary hypertension.

We observed good outcome in 15 patients (60%), with a

return of development, good quality of life and no exertional

dyspnea, while four exhibited regular outcome, with mild

sequelae. One patient with a chronic aspiration syndrome

that took more time to be diagnosed and had severe pectus

excavatum, and another with pulmonary hemosiderosis

developed pulmonary fibrosis and, although they improved,

still have poor prognosis, and were still being monitored at

the time of writing. One patient with lymphocytic interstitial

pneumonia (LIP) complied irregularly with treatment, which

was suspended later on, due to a maternal decision. This

patient presented a relapse, and the treatmentwas restarted

recently, but therewere severe sequelae and images sugges-

tive of fibrosis and honeycombing on HRCT. We recorded two

deaths. One patient with desquamative interstitial pneumo-

nia (DIP), pulmonary fibrosis and cor pulmonale, since the

first presentation, died after 6 years of improvement in

response to treatment. The other patient, diagnosed with

pulmonary hemosiderosis, died in her home town after being

treated successfully for 10 months. One patient abandoned

follow-up before treatment was complete, but with a good

initial response. None of them exhibited outcome suggestive

of kidney disease or collagenosis during follow-up.

Discussion

The Department of Pediatrics at Hospital dos Servidores

do Estado do Rio de Janeiro is divided into sections, and has a

records system covering all patients who are admitted. Each

section has specific records.

Two hundred and sixty patients/year are admitted to the

Pneumology Section and an average of 1,140 outpatients

/year are assessed and followed by the pediatric pulmonolo-

gists. Patients with acute or chronic pulmonary diseases who

do not require admission to the intensive care unit (ICU) are

admitted to the specialized ward. The patients are checked

daily by the doctors (pulmonologists and residents) and

followed by the same specialist in the outpatient setting

allowing us to observe their outcome personally. All cases are

recorded by the medical team. Our section also assesses

patients from other sections who develop severe or persis-

tent respiratory problems. It is possible that an occasional

Table 1 - Demographic data for 25 patients with chronic interstitial lung disease

Variable Number of patients

Sex

Female 8

Male 17

Race

White 17

Black 4

Mixed 4

Age

≤ 1 year 9

> 1-2 years 4

> 2-6 years 9

> 6-10 years 2

> 10 years 1
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patient with ILD may have died or been discharged, mainly

from the ICU and nursery, without being assessed by the

pulmonologists and without being diagnosed, but it is likely

that such loss is small due to the structure of the Pediatric

Department and the rarity of the disease.

It should be pointed out that long-term retrospective

studies have their limitations. The quality of our data is

guaranteed by the records system and the protocol that is

filled out as each case is dealt with. Other limitations are

related to certain unavailable diagnostic methods, particu-

larly during the initial phase. However, we consider this study

a relevant series since there arenoBraziliandatapublished to

date.

Our study supports the position that ILD are a heterog-

enous group of rare diseases that should be given promi-

nence within the group of chronic pulmonary diseases

because they require referral to specialist centers with the

necessary resources to investigate them.

We assessed our patients and compared them with some

published series.15,19,20 The use of a routine approach for

history and sequential tests made possible establish a diag-

nosis that was highly suggestive or specific in all the cases.

According to published data, 13 patients were less than 2

years old15 and six presented with symptoms during their

firstmonth of life.We routinely perform investigations for ILD

in full term or close to term newborn infants who present

persistent cough or have problems of being weaned off

mechanical ventilation, without evidence of infectious dis-

eases.

Failure to thrive was a relevant factor in history, but it was

not a spontaneous complaint in most of the cases. The same

was true of exertional dyspnea, so parents should be asked

Table 2 - Signs and symptoms of presentation of 25 patients with chronic interstitial lung disease

Number of patients

Symptoms

Failure to thrive 23

Dyspnea at rest 19

Dry cough 14

Cyanosis 13

Recurrent infections 10

Wheezing 9

Fever 8

Dyspnea only after exercise 5

Productive cough 5

Signs 21

Tachycardia or gallop 19

Under development 19

Tachypnea 19

Finger clubbing 15

Pallor 13

Chest deformities 12

Loud S2 11

Wheezing/crackles 11

Jugular venous distension 1
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about these symptoms. Tachypnea, present in 19 of our

patients, is considered the main symptom and is often the

first and only clinical manifestation.3 In 22 cases, patients

had crackles, but pulmonary auscultation may be normal, as

was the case of three patients. Wheezing is less common but

it was observed in 11 patients.

In the13 critically ill patients, therewas cyanosis, and two

patients were on mechanical ventilation when the diagnosis

was suspected. In a statistical analysis of the signs and

symptoms of 99 patients, Fan et al.12 established a severity

“score”, in which the degree of hypoxemia and pulmonary

hypertension were the severity factors best related to prog-

nosis.Weobserved the same in our series, but further studies

are needed.

Conventional radiography can identify interstitial infil-

trate, generally bilateral, but may also be normal in around

10% of ILD cases in adults. This was the case with one of our

patients, but the presence of cyanosis on exertion motivated

investigation. In 1994, HRCT was introduced as the most

important imaging technique for diagnosis andmanagement

of ILD in children and, in our hospital, became available only

in 1997. As a result, in five cases HRCT scans were not

performed and seven were only scanned after diagnosis.

Among the other 13 patients who were scanned, we initially

found in the scans a predominance of ground glass images,

guiding the lung biopsy location. Two patients developed

honeycombing. Recently, the artifacts produced in HRCT by

tachypnea in infants have been avoided with a new method

described by Long et al.21 and known as controlled-

ventilation HRCT, which allows respiratory function to be

studied concomitantly. We performed perfusion scintigraphy

in 12 patients, finding variable degrees of hypoperfusion,

Table 3 - Final diagnosis for the 25 patients with chronic interstitial lung disease and method of diagnosis

Diagnosis Method Number of patients

LIP Biopsy 8

DIP Biopsy 4

NSIP Biopsy 4

COP Biopsy 1

Silicosis Biopsy 1

Hemosiderosis Biopsy 1

Aspiration syndrome/GER Biopsy 1

Hypersensitivity pneumonitis History
Blood gas analysis
HRCT
Respiratory function test

1

Hemosiderosis Anemia
Serial chest
X-rays
Siderophages in gastric lavage

1

Pulmonary lymphangiectasia HRCT
Pleural fluid

1

Aspiration syndrome/mineral oil History
X-ray
BAL

1

Aspiration syndrome/GER HRCT
pH-metry
Serial swallow study

1

COP = cryptogenic organizing pneumonia; DIP = desquamative interstitial pneumonia; BAL = bronchoalveolar
lavage; LIP = lymphocytic interstitial pneumonia; NSIP = nonspecific interstitial pneumonia; GER = gastroesoph-
ageal reflux; HRCT = high resolution computerized tomography.
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with just two normal results. In three cases, we attempted

monitoring outcome using 67-gallium scintigraphy, which

was abnormal in one patient who continued the treatment.

Bronchoalveolar lavage in children requires sedation or

anesthesia, its diagnostic capacity is limited in immunocom-

petent patients,22 and standardization for children is still

under discussion. Technical recommendations for using BAL

in children, normal values and areas for future studies were

published in 2000 by the ERS task force.23 In our series,

including critically ill and hypoxemic patients, when it was

necessary to choose an invasive examination method, we

indicated lung biopsy, since it offers more objective informa-

tion, including on prognosis, with the ability to assess the

degree of fibrosis. Nevertheless, BAL offers many possibili-

ties for diagnosis24 and follow-up, depending on the health

center where patients are being assessed, since many of the

tests performed nowadays in developed countries are not yet

available in clinical practice in our country. In our series, BAL

contributed to the specific diagnosis in one case of aspiration

of mineral oil (Table 3).

Biopsy is considered the diagnostic gold standard

because it indicates the presence of interstitial inflammation,

with alveolar wall thickening by various types of inflamma-

tory cells and/or fibrosis.4,25 In our experience, this is the test

that providesmost information. Theprognosis and treatment

decisions in each case depend on a correlation between

clinical, radiological and histopathological data. We always

attempt to discuss diagnostic possibilities with the patholo-

gists. We have found that biopsy findings with a predomi-

nance of inflammatory cells over degree of fibrosis are

correlated with better response to treatment and better

outcomes. Lung biopsy should be indicated early in cases

where ILD is suspected, as soon as all noninvasive tests have

been exhausted, even in critically ill patients, before pulmo-

nary fibrosis sets in, which is an irreversible severity factor.
25,26Weonlyperformedconventional histopathological tests,

but recent research has made it possible to identify

childhood-specific formsof ILD.So,we should beaware in the

future of the need for specific tests, such as immunohis-

tochemical assays, electronicmicroscopy and immunological

techniques that analyze surfactant proteins. In a recent

paper, Monaghan recommended that multiple biopsies

should be performed.27

Hydroxychloroquine was used in six patients as a substi-

tute drug or to reduce the dosage of corticosteroid. In one

patient pulse therapy with corticosteroids was prescribed.

The responses to antinflammatories vary, but at the present

time the recommended treatment remains unaltered, with

changes depending on patient response or in cases of signifi-

cant side effects.

There is no consensus on treatment regimes for cases

that progress to fibrosis. Several drugs are being tested,28,29

but we did not use them in any patient. Currently, a growing

number of children at advanced ILD stages are undergoing

lung transplantation, and survival is similar to thoseobserved

in other diseases.29,30

Patients with a good or regular outcome improved their

physical and psychomotor development, important param-

eters in observational studies of pediatric patients.

In the majority of cases we managed to cultivate good

compliance by patients’ families with long-term therapy

through explanations about the nature of the disease and

making effort to develop a good patient-doctor relationship,

fundamental when dealing with chronic patients.

Epidemiological research into interstitial lung diseases in

children is made difficult by the scarcity of information.

Because systematic studies in children have only recently

been published, knowledge of these diseases in the pediatric

age group is fragmented and their prevalence is unknown.

Problems that havebeen identifiedashinderingbetter under-

standing are the lack of series with standardized diagnosis

and treatment, and few reports of long-term follow-up.5,19,20

During the period 1997-2002,15 a group of pediatric pulmo-

nologists from the ERS organized a task force which sent

questionnaires to all European pneumology centers and

assessed records from 185 patients. Clinical data and inva-

sive and non-invasive supplementary tests made diagnosis

possible in 177 (95.6%) cases. In 67 patients that underwent

lung biopsy, the diagnosis reported was not compatible with

the standardized classificationdescribedabove.Although the

European study is the largest in the literature, its authors

raised several questions and emphasized, as the main prob-

lem, the need to establish a classification of pediatric intersti-

tial lung diseases. We do not know whether studies involving

adult patients and animal models can be applied without

restrictions to children, since they have specific immunologi-

cal characteristics of defense and repair, in addition to their

pulmonary development not being complete. Multicenter

groups are being formed for prospective and retrospective

studies aimed at better understanding of the problem and

obtaining larger cohorts for treatment trials.5

A similar study is needed in Brazil and Latin America to

investigate epidemiological, clinical, and outcome data.
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