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CHAPTER 13

BRONCHIOLITIS

Dr. Clemax Couto Sant’Anna and Dr. Claudio D’Elia

I.  INTRODUCTION

The term bronchiolitis was first used in 1940 to describe a condition specific to children
that was hypothesized to be of viral origin. Not until 1960 was a connection established between
the virus retrieved from chimpanzees (1) and children (2) with lower respiratory disease.
Thus, bronchiolitis in children under 1 year old was initially named “chimpanzee coryza
agent;” later the virus was designated respiratory syncytial virus (RSV).

Bronchiolitis is defined as inflammation of the bronchioles (3). Based on clinical findings,
the disease is diagnosed in children under 24 months who undergo a first bout of obstruction
in the lower respiratory tract. Diagnostic criteria vary widely.

From the clinical standpoint, acute bronchiolitis or viral acute bronchiolitis is an infectious
syndrome that first appears in the upper respiratory tract (such as coryza, sniffles, and nasal
obstruction) and progresses to the lower respiratory tract with cough, expiratory distress, chest
retractions, diffuse coarse crackles, and wheezing. American literature emphasizes the pres-
ence of wheezing more than European authors. In diagnoses, it is quite frequently confused
with the first asthmatic attack presented by a child. Current debate over diagnostic criteria
hinges on such factors as age, indications of pneumonia, respiratory difficulty, and atopy (4).



II.  ETIOLOGY

The etiology of bronchiolitis is viral in the majority of cases, especially in developed countries
where the causative agents of wheezing following infections are respiratory viruses. RSV is the
most common etiologic agent, although other viruses and agents such as Bordetella pertussis,
Chlamydia trachomatis, Mycoplasma pneumoniae, and Moraxella catarrhalis may be identi-
fied (5-9). Fischer (10) analyzed 128 hospitalized cases in Río Grande do Sul, Brazil, and found
RSV in 52% of the cases, parainfluenza in 5.1%, adenovirus in 1.4%, and rhinovirus in 0.9%. The
RSV A serogroup is related to more severe clinical manifestations of bronchiolitis (11). 

Secondary bacterial infection after RSV injury may not always be common, but in developing
countries there is some evidence that its follows certain viruses. Viral respiratory infections
influence several aspects of the host’s defenses and pave the way for subsequent acute bacteri-
al infection (12). Thus, RSV pneumonia is sometimes difficult to differentiate from bronchioli-
tis. It may allow the secondary bacterial infections to develop (13).

In a prospective study, Korppi et al. (7) concluded that either viral or bacterial infections can
occur with wheezing in toddlers. Bronchiolitis characteristically occurs in children under 2,
primarily in infants in developing countries (13, 14). In urban areas of the United States, 50%
of children under 1 year and almost all 2-year-olds have been infected by RSV (11).

III. EPIDEMIOLOGY

RSV, the major cause of acute bronchiolitis, can be associated with other respiratory viral
syndromes such as tracheobronchitis and pneumonia. Many authors have drawn attention to
the seasonal aspect of RSV, with peak incidence in periods of low temperature. Dawson et al.
(15) described epidemics in New Zealand, with major hospital admissions in winter and
spring. In the state of Río Grande do Sul, Brazil, a five-year review in a pediatric hospital
showed that 80% of the cases seen in clinics were from June to August, the coldest months of
the year (5). In Río de Janeiro, RSV attacks usually occur in autumn. This accounts for an
increased demand on health services for treatment of acute respiratory infections (ARI), some-
times severe enough to require emergency care (16, 17). 

In Benin, Nigeria, cases were most frequent in rainy months (18). Similar findings were
related by Cherian et al. (6) in South India, where he found greater occurrence of bronchioli-
tis or other diseases caused by RSV in the rainy season and emphasized that in tropical Asia the
population usually stays more confined to the home during this period. Such is also the case in
winter in temperate countries, which makes it easier for the virus to spread. High humidity in
the air and abrupt daily variations in temperature, as observed in the epidemic in Shanxi, might
contribute to the survival of RSV in the environment. In this study, household size influenced
the number of registered cases (i.e., the smaller the household, the greater the incidence of
bronchiolitis) (19). 
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Bronchiolitis may be more common in males (5, 19, 20), although Whol (3) assigned an
equal distribution of the disease among both sexes, but found severe cases occurring more
often in boys. Children that attend daycare centers may have a greater risk of becoming infect-
ed, given their close contact with others in a confined area (20, 21). Some historical and demo-
graphic studies have yielded contradictory results (22). Others report that crowding, the pres-
ence of older siblings, having a resident smoker in the house, family history of allergies or asth-
ma (23), and the absence of breast-feeding (24) constitute factors that increase the probabil-
ity of acquiring bronchiolitis.

Environmental conditions, although often commented on, are hard to prove as risk factors
in respiratory infections. Recently, Morris et al. (25) in studying Navajo children found a larg-
er number of patients with acute bronchiolitis in homes with wood-burning stoves. A retro-
spective study with children previously suffering from bronchiolitis, designed to detect subse-
quent wheezing, did not show any influence of parental smoking habits or socioeconomic sta-
tus as risk factors for these episodes (26). These data appear to contradict another study that
tried to classify risk factors for wheezing using multivariate analysis and concluded that previ-
ous episodes of bronchiolitis in the first years of life and passive smoking were important in the
development of wheezing in children between 8 and 13 years of age (27). Bronchiolitis risk
factors frequently described in literature include: prematurity, bronchopulmonary dysplasia,
and cardiopulmonary diseases (5, 11, 21, 28-31). 

Hall and McBride reported that 95,000 children are hospitalized each year in the United
States because of RSV infection, with more than 4,500 fatal cases (21). Some reports vary great-
ly in their description of bronchiolitis lethality, with values ranging from 1.25 to 25% (25).

IV.  PATHOGENESIS

The type of injury and clinical manifestations of the respiratory tract induced by viral diseases
are probably consequences of the combination of the viral affinity for specific cells in segments
of the airways (tropism), the destructive effect at the cellular level (virulence), the size of the
respiratory passage in the host, and the immunologic response elicited. Although RSV is one of
the least destructive of the respiratory viruses in vitro, its high affinity for the bronchial epithe-
lium explains the tendency to produce major respiratory disease.

Inoculation of RSV presumably occurs through the nasal mucosa surface. After an asymp-
tomatic incubation period of 4-5 days, the infected child develops characteristic symptoms of
upper respiratory infections. The infection usually resolves spontaneously. Spreading to the
lower respiratory tract is caused by mechanisms still poorly understood, presumably through
aspiration of infected secretions which produce pneumonia or bronchiolitis (9).

From the anatomical standpoint, the mechanism that accounts for airway injury is the direct
viral cytopathic effect following virus-host cell interaction and indirect effects mediated by
immunologic mechanisms.
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The primary immune response consists of tissue infiltration by recruited polymorphonucle-
ar leukocytes and macrophages after the release of chemical messengers from damaged epithe-
lial cells. These cells release more mediators, which alter endothelial permeability, epithelial
junctions, and ion transport, thereby exacerbating inflammation with additional cell recruit-
ment and promoting edema (33). The increased luminal contents with secretions and cellular
debris account in part for airway obstruction, limiting air flow, and producing atelectasis and a
consequent ventilation-perfusion mismatch.

Smooth muscle contraction is another mechanism of airway obstruction. Besides abnormal-
ities of the adrenergic and cholinergic systems during respiratory virosis, the non-adrenergic
non-cholinergic system (NANC) can also induce bronchoconstriction following epithelial dam-
age (34). Neuropeptides are the chemical mediators of this system. Some of them (e.g., sub-
stance P, tachykinins, and calcitonin gene-related peptide [CGRP]) have the potential of induc-
ing obstruction, but their role in bronchiolitis requires further elucidation (35). 

Autopsy findings showed coexistence of IgG and a few RSV antigens in bronchiolitis in the
lower respiratory tract, in contrast with the absence of immunoglobulin and abundance of viral
antigens in infants dying with RSV pneumonia (34). The authors suggested that the disease
might be induced by the Gell and Coombs type III allergic reaction.

In children with wheezing following RSV infection, specific IgE and high levels of histamine were
found in their nasopharyngeal secretions to a greater degree than in children with other symptoms
(36). Specific antibodies of the IgE and IgG4 classes were also found in the serum (37).

The decrease of T-suppressor lymphocytes with increased T-helper/T-suppressor ratios could
play a role in the pathogenesis of acute bronchiolitis, allowing IgE hyperproduction and alveo-
lar mast cell activation (38).

The specific cell response to RSV has been frequently described in the literature (39-42).
This response seems to be more intense in children under six months (40) and in more severe
cases (41). The possible relevance of delayed hypersensitivity is also suggested by the extensive
mononuclear cell infiltrate. It was speculated that intrauterine sensitization with passage of a
transplacental-transfer factor accounts for this exaggerated response in small children (43).

Some authors state that antigen-antibody complexes could participate in the pathogenesis of
bronchiolitis. The maternal neutralizing antibodies against RSV, passively acquired by the fetus,
might be responsible for the high incidence of the disease in the first months of life. Immune
complexes could also be involved in the more severe disease presented by children who receive
inactivated virus vaccines (44). Other findings contradict this hypothesis in reporting no cor-
relation between passive and active antibodies and severity of the disease (45-48). Lamprecht
et al. (46) suggested a qualitative difference between passive and vaccine-induced antibodies.
Glezen et al. (49) in a prospective, randomized study of risk factors in bronchiolitis admitted
that passive antibodies might be protective.

Santa Ana et al. (50) did not find low complement levels in the sera of patients with acute
bronchiolitis. However, this cannot rule out the Gell and Coombs reaction in the pathogenesis
of the disease.
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The pathogenic mechanisms in bronchiolitis are still obscure. The ability to recover after RSV
infection is related to IgA, IgG, and IgM secretory immunoglobulin levels and antibody-depen-
dent, cell-mediated cytotoxicity (ADCC) (51-53). These mechanisms could account for the
mild symptoms seen in reinfections. The variation in clinical findings in small children might
result from underdeveloped individual host defenses (54).

V.  DIAGNOSIS

a)  Clinical and radiological diagnosis
Characteristic clinical manifestations yield the diagnosis in the majority of cases. Symptoms

of the common cold, such as rhinorrhea, cough, low fever in the early stages, followed by res-
piratory distress with signs of bronchial obstruction and wheezing, are extensively appraised in
the literature; some authors consider them as diagnostic criteria (5, 14, 55-57).

Clinical features may include moderate or high fever, often appearing 2 or 3 days after the
beginning of flu-like symptoms. Coughs may be pertussis-like and, in severely ill patients,
increased dyspnea and cyanosis occur, possibly evolving into respiratory failure (32).

The presence of cyanosis indicates severe hypoxia that can cause apneic spells (58).
However, no correlation between clinical findings and the degree of hypoxemia has been
reported. Hypoxemia in hospitalized children with severe symptoms almost always has a pro-
longed course. Arterial oxygen tension may return to the normal range 3 to 7 weeks after the
beginning of clinical manifestations.

To identify indicators from patients’ clinical histories, physical examinations, and laboratory
findings, a prospective study involving 213 infants with bronchiolitis was performed (59). Six
clinical and laboratory findings were identified as most strongly associated with subsequent dis-
ease severity. To wit:

• “very sick” or “toxic” appearance in child
• oximetry below 95% at rest;
• preterm birth before 34 weeks;
• respiratory frequency above 70 per minute;
• chest X-ray reveals atelectasis; and
• child under 3 months of age.

The cardiovascular findings are mainly determined by the degree of hypoxemia presented,
although the relationship between RSV infection and supraventricular tachycardia in infants sug-
gests direct viral action (60). Electrolyte disturbance, possibly severe, may also occur. Body fluid
retention can be explained by the increased secretion of antidiuretic hormone (ADH), followed
by hypernatremia resultant from secondary hyperaldosteronism. This elevated ADH secretion is
probably appropriate and results from chest receptor responses to hypovolemia (61).



The age of the patient (infant up to 2 years) and whether this wheezing episode is his or her
first must be considered. Recurrent bronchiolitis is rare, but presents a diagnostic dilemma.

Chest X-rays, although nonspecific, can provide complementary diagnosis. Visible radio-
graphic manifestations include diffused lung hyperinflation with increased lung volume, hyper-
lucency, flattening of the diaphragms, and prominent bronchovascular markings with an inter-
stitial infiltrate pattern. Atelectatic areas from mucoid plugging and low-density infiltrates are
often seen, and pleural thickening may also be evident (3, 32, 58).

Chest X-rays are often of great value in patients hospitalized in intensive care. There are no
clinical signs that distinguish between a child who has pneumonia and one who does not (6).
Children can be classified as having a severe form of the disease, even with a normal chest
radiograph, if they have severe respiratory distress, cyanosis, or gastrointestinal manifestations
such as liquid refusal with vomiting or abdominal distention (62). Dawson et al. (63) found
no correlation between radiographic findings and clinical manifestations in bronchiolitis. He
suggested that chest X-rays should be obtained when intensive care is required, when subtle
worsening of the respiratory status occurs, or with preexisting cardiac or lung disease.

It is frequently difficult to discriminate between the radiological findings of bronchiolitis and
of viral pneumonia. Clinical-radiological diagnosis differentiates on the basis of increased res-
piratory effort involved in bronchiolitis. Some French authors have described these two pro-
cesses as dyspnea-producing and non-dyspnea-producing bronchopneumopathies (32).

It is clear that, in some situations, the radiographic examination can show signs of bronchi-
olitis associated with more dense consolidations that suggest bacterial pneumonia leading to a
diagnosis of both conditions (58). Friis et al. (64) emphasize the well-known troublesome
radiographic differentiation between viral and bacterial infections. In their data, alveolar con-
solidations (lobar pneumonia) were found in both types of infections.

b)  Laboratory diagnosis
Epidemiological studies employ classical methods for RSV isolation in tissue cultures,

attempting to provide specific viral etiology of community or nosocomial epidemics (65). This
identification, obtained with specimens collected from nasopharyngeal aspirates, can be done
where appropriate technology is in place. The procedure is less accessible in developing coun-
tries and has the drawback of taking a long time in obtaining results (66). In individual cases,
a nasopharyngeal aspirate can be obtained and studied with the immunofluorescence tech-
nique, a highly sensitive method for RSV detection (62, 63, 66, 67).

Complement fixation permits the detection of specific antibodies (58, 68). It should be
remembered that the absence of normal serological responses in small infants restricts the use-
fulness of this test (66, 69). Furthermore, two serum samples are necessary, with the second
taken two weeks after the beginning of the symptoms, when the fourfold rise in the titer of anti-
bodies should be observable (5).
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VI.  DIFFERENTIAL DIAGNOSIS

Because wheezing is a major manifestation of bronchiolitis and other conditions in infants,
differential diagnosis should consider many other diseases found in a wheezing baby.

The clinical criteria for bronchiolitis consist of the following upper respiratory tract mani-
festations: dyspnea, lung hyperinflation, crackles, and wheezing. The major differential diagno-
sis is asthma. This chronic affliction in small children can cause confusion with bronchiolitis,
considering that viruses are the major precipitating factors of asthma attacks in this age group.
Furthermore, children with a genetic predisposition to asthma with positive atopic family his-
tory can be infected by RSV and have bronchiolitis. It must be remembered that asthma is
recurrent and often responds well to bronchodilators, while the same is not true in bronchi-
olitis. The child’s predisposition to recurrent wheezing during viral episodes may have a genet-
ic basis whether or not it is hereditary (70).

The role of hyperresponsiveness should be stressed. This term is used when there is an
abnormal response with airway narrowing induced by nonspecific stimuli. Some authors dis-
cuss whether bronchial responsiveness determines wheezing episodes or if it is a sequela (71).

The other conditions that occur with wheezing also should be remembered, such as aspira-
tion syndromes including gastroesophageal reflux, pulmonary malformations (cysts, tracheoe-
sophageal fistulas), vascular ring, cystic fibrosis, foreign body aspiration, and other less com-
mon conditions. Usually, the medical history and eventual chest X-ray, along with contrast mate-
rial in the esophagus if these conditions are suspected, are enough to establish the cause.

VII.  TREATMENT

Most cases can be treated on an outpatient basis with supportive care (i.e., rest, oral hydra-
tion, breast-feeding, appropriate clothing, warm baths, and antipyretics for fever).

The use of artificial ventilation is necessary only in a small percentage of children. Fischer
(10) used it in 7.5% of his patients. Moderately or severely ill infants brought to health care
units show wheezing. They are often treated with nebulized bronchodilators such as fenoterol,
albuterol, or epinephrine, as recommended by the 1992 standardized Brazilian manual for
acute respiratory infections (72).

Patients potentially at risk for developing severe forms of the disease are undernourished,
dehydrated, premature, anemic, or those with cardiac disorders or previous apneic spells (5).
In serious cases that require hospitalization, priority should be placed on treatment with
humidified oxygen by any kind of available device: nasal cannula, facial mask, tent, or oxygen
tent (Oxy-Hood®). Hypoxemia reversion frequently corrects the perfusion-ventilation distur-
bance that occurs in the disease. Often concentrations of only 35-45% oxygen are sufficient to
improve the patient’s condition (3).

In developing countries, arterial gasometry is often not feasible. However, even when avail-
able, it should not be performed in excess so as to avoid unnecessary suffering by the patient.
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The optimal assessment of oxygen administration should be done by serial clinical evaluation,
including the recording of vital signs, observations of sensorium, breathing patterns, perfusion,
and the presence of cyanosis (5).

Nasal probes can be used with low flows of oxygen, 1 to 3 liters per minute. Oxygen tents
(Oxy-Hood) are more suitable, but require higher flows, 8 liters per minute, and a compres-
sor to blend the air. The continuous humidification of air by a vaporizer has not proven effica-
cious and therefore is not indispensable in the treatment of these patients. Fluid intake should
be prescribed carefully due to the potential risk of lung edema and over-hydration. Ordinarily
70 to 80% of the daily recommended amounts are prescribed (3).

The use of drugs such as theophylline, sympathomimetics, anticholinergics, and corticos-
teroids is still controversial, and many authors do not encourage their use, because most stud-
ies have failed to demonstrate any effect on the natural course of the disease.

After the acute phase in children with persistent wheezing, oral inhalation of beclomethasone
can be valuable in reducing the frequency of symptoms (73), but it is not a standard accepted
procedure. Although respiratory physiotherapy is generally effective for clearance of bronchial
secretions, no studies demonstrate its effectiveness in bronchiolitis (74).

Currently, the therapeutic use of human immunoglobulin G (IgG) is being attempted on an
experimental basis to hasten recovery in infants with RSV bronchiolitis or pneumonia by less-
ening symptoms and curtailing the duration of viral shedding (75).

a)  Bronchodilators
The administration of bronchodilator therapy in bronchiolitis is still controversial. The pres-

ence of wheezing often leads to the erroneous interpretation of the first asthma attack as bron-
chiolitis. In this situation, the use of bronchodilators could be beneficial.

Recently, two randomized, double-blind clinical trials showed opposing results with the use
of nebulized albuterol. In one of them, Schuh et al. (76), in a study of 40 children between 6
weeks and 24 months, described clinical improvement involving the use of accessory muscles
and oxygen saturations. Dosages of 0.15 mg/kg three times at 1-hour intervals were employed. 

In another study with 21 infants, a drop in oxygen saturation was demonstrated in both
albuterol and placebo groups. The duration and severity of desaturation were greater in
patients that received albuterol (67). On the basis of these findings they concluded that the neb-
ulized sympathomimetic drugs are not indicated in the treatment of bronchiolitis, despite the
absence of significant adverse reactions to this drug.

Ipratropium bromide, a quaternary derivative of N-isopropylatropine, has been available for
use since the early 1980s. It seems to be more bronchoselective and to produce fewer systemic
anticholinergic side effects than atropine. The use of this drug in bronchiolitis has generated a
new surge of interest. The first studies in the United Kingdom, however, were somewhat disap-
pointing. In one of them, the comparison between albuterol, ipratropium bromide, and a place-
bo in children with bronchiolitis showed improved breathing with the first drug (77). However,
a double-blind trial with albuterol failed to elicit any beneficial clinical effects and its use in

Respiratory Infections in Children254



255

bronchiolitis was not advised by the authors (78). More recent papers still offer controversial
opinions about the relevant actions of bronchodilators in bronchiolitis.

In a double-blind study Wang et al. (79) compared albuterol and ipratropium bromide in
hospitalized patients between 2 months and 2 years of age who had failed to respond well to
albuterol in the emergency room. Although improvement in oxygen saturation in children who
received both drugs was observed, between them statistical significant advantage could not be
demonstrated, nor was there any difference in clinical parameters with the control group. The
more positive results related by Schuh et al. may be due to the less severe symptoms present-
ed by his group.

Early bronchodilator administration was also recommended by another study that showed
clinical and laboratory (pulse oximeter) improvement (80). It has been suggested that indi-
vidual factors determine the response of bronchodilators in RSV-infected infants (81).

Sly et al. (82), analyzing pulmonary function tests of infants under 6 months in the conva-
lescent phase of bronchiolitis, found no major influence on the maximum volume of oxygena-
tion after the administration of albuterol. The disparity of findings between clinical and phys-
iopathological studies may occur because the use of chloral hydrate for sedation prior to
administering pulmonary function tests can influence the final results. This drug interferes with
the pharmacological action of albuterol. Moreover, the clinical improvement could be observed
during a certain treatment period, not after a single dose.

Welliver et al. (13) admitted that a small number of infants and toddlers benefited from the
use of bronchodilators in lower respiratory tract infections associated with wheezing without
significant adverse reactions, even though it was not feasible to detect improvement by clinical
judgement. He also emphasized that critically ill children should receive bronchodilators only
with oxygen supplementation.

Other studies have indicated that nebulized racemic adrenaline was more effective than a
placebo (83) or albuterol (84) in treating infant bronchiolitis.

b)  Ribavirin
The first trials with this antiviral drug began in 1981, and it has been available for use in the

United States since 1986. Until now, only eight controlled studies have been published in
English. Its use is also controversial, especially considering the high cost of the drug, whose
cost-benefit has been evaluated (11, 21, 85), as well as its administration using aerosol and its
potential toxicity to persons exposed.

Ribavirin is a nucleotide whose main action is in RNA expression, inhibiting viral protein syn-
thesis (65). It produced improvement in arterial oxygenation in previously healthy infants with
underlying severe respiratory disease (86).

For practical purposes, the drug should be given in a chamber or tent with an appropriate
nebulizer that generates microparticles of 2 µm for a prolonged period, 18-20 hours per day
for 5 days (85). Its use should be avoided in children with severe bronchiolitis requiring
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mechanical ventilation because of the deposit the drug leaves on the ventilator circuit, unless
special technical adaptations are made.

Despite this impediment, Smith et al. (87) were able to hasten hospital discharge by using
ribavirin in mechanically ventilated patients. Drug utilization is advised within the first 28 hours
of hospitalization in patients whose clinical features have endured 4 or 5 days. However,
reduced hospitalizations were not achieved in patients receiving early ribavirin administration,
compared to a control group in another study (85).

The majority of authors advise the use of ribavirin in special situations: patients who are not
severely ill and are early in their course, but have potential risk factors or preexisting diseases,
such as prematurity, under 6 weeks of age, or present pulmonary or cardiac abnormalities
(namely bronchopulmonary dysplasia, congenital heart disease with pulmonary hypertension),
immunodeficiencies, or are severely affected by pO2 under 65 mm Hg or have CO2 retention
(11, 21, 65, 86, 88).

VIII.  SEQUELAE

Follow-up may reveal persistent symptoms in the early weeks or months following bronchi-
olitis. In his study with Brazilian children, Fischer reported that 77% suffered from at least one
episode of wheezing and 22% had to be readmitted to the hospital within 60 days of discharge.
Several authors have highlighted the link between bronchiolitis and asthma. Others deny this
association, even in atopic cases or with positive family history for asthma (89, 90). There are
some clues that lung abnormalities may persist for years following apparent clinical recovery,
even in children who remain symptom-free (3).

The conflicting results given by follow-up studies may be due to varying criteria for the selec-
tion of indexed cases, absence of control groups, inclusion of children presenting multiple vari-
ables, such as environmental factors, atopic predisposition, previous respiratory infections, and
other aspects that enhance the controversy around this subject (71, 91).

Martinez et al. (92) have an interesting observation on the occurrence of respiratory symp-
toms after bronchiolitis. They prospectively measured airway conductance before and after
infectious episodes. They then concluded that infants with smaller conductance values had a
greater risk of developing subsequent wheezing, suggesting that this functional abnormality is
not a sequel of bronchiolitis, but a predisposing factor for exacerbation of the symptoms.

The condition, known as bronchiolitis obliterans, consists of anatomopathological sequelae
of many attacks to the small airways, such as gas and lipid inhalation (lipoid pneumonia) or
even autoimmune diseases. It rarely occurs in childhood and should not be considered a com-
plication of RSV infection (3). It can follow adenovirus, influenza, or measles infections. The
histologic lesion consists of cellular agglomerate including fibroblasts, leukocytes, and fibrin
that partially or completely obstruct the airway lumen, thereby leading to atelectasis and other
complications, such as bronchiectasis and unilateral hyperlucent lung syndrome, as described
by McLeod and Swyer-James (93, 94). 



IX.  PREVENTION

RSV is present in copious amounts in the secretions of the respiratory tract of symptomatic
persons infected with the virus and is communicable directly through the large droplets of these
secretions or indirectly through RSV-contaminated hands or fomites. There have been reports
of life-threatening bronchiolitis or pneumonia in children with heart, lung, or immune system
disorders. Measures should be taken to control nosocomial transmission, particularly in high-
risk individuals. The precautions required for limiting the incidence of nosocomial RSV infec-
tions are strict hand washing and use of gloves and robes (3, 95).

Hyperimmune gammaglobulin IV, although not yet approved by the Blood Products Advisory
Committee of the U.S. Food and Drug Administration, was examined by the RSV Immune
Globulin Study Group (96). The results of a multicenter clinical assay study appear to demon-
strate the efficacy of intravenous administration of immune globulin in preventing lower respi-
ratory tract infection in high-risk children who experienced increased titers of RSV antibodies.
The group that had the highest dosages had the lowest number of lower respiratory infections,
the fewest days hospitalized or in intensive care, and received the least ribavirin.

The formalin-inactivated vaccine employed in the 1960s failed to demonstrate efficacy with
development of more severe diseases after exposure to the wild virus. Indeed, its use was dis-
approved (97).

Currently, new expectations in bronchiolitis prevention have been encouraged by experi-
mental studies that assess immunity to RSV infection using vaccines with subunits of F and G
glycoproteins. These glycoproteins are capable of inducing neutralizing antibodies, principally
F, which appears to be the more important viral antigen in terms of cellular and humoral immu-
nity induction. Efficacious RSV immunization may be achieved with the development of subunit
vaccines consisting of F and G glycoproteins. Administration of purified F protein vaccines in
adults and children over 2 has resulted in immunogenicity (75). Others are exploring the pos-
sibility of immunization with recombinant vaccinia viruses that have complementary DNA for
the coding regions of RSV F and G glycoproteins inserted into the thymidine kinase region (97).
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