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ABSTRACT 

 

Bronchiolitis is the most frequent airway infection in the first 2 years of life, and the respiratory 

syncytial virus (RSV) is the virus more frequent responsible. In selected high-risk groups, RSV may 

cause severe respiratory disease leading to hospitalisation, need for mechanical ventilation, and 

even death. These high-risk groups include children with congenital heart disease, infants with 

neuromuscular impairment, cystic fibrosis, down syndrome, immunodeficiency syndromes and 

others specific conditions. In these high-risk populations defined in literature as “special 

population”, a 3- to 10-fold increase in the rate of RSV hospitalisation has been observed, justifying 

RSV specific prophylaxis with Palivizumab, a monoclonal antibody that binds a viral glycoprotein 

epitope and blocks the link between RSV and target cell.  Evidence of safety and efficacy of RSV 

prophylaxis in these populations is lacking. Given the low incidence of these conditions, 

randomised clinical trials are not feasible. The purpose of this paper is to give an update from the 

literature of various conditions at higher risk to develop severe RSV infection, and to offer an 

overview of the efficacy of Palivizumab in preventing RSV infection in these specific populations.  
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INTRODUCTION 

Bronchiolitis is the most frequent airway infection in the first 2 years of life, and the respiratory 

syncytial virus (RSV) is the virus more frequently responsible (1). Bronchiolitis causes 

hospitalization in the first three months, a period in which maternal protective antibodies gradually 

decline (2).  

Numerous evidences demonstrate the deleterious consequences of bronchiolitis (3-5), in particular 

if those caused by RSV (6, 7). Mortality data are not negligible; most studies of the last 30 years are 

focused on increased respiratory morbidity as a result of this infection. Children, especially those 

born preterm, after RSV bronchiolitis might develop bronchospasm and/or severe asthma with a 

higher frequency than those who did not (8-13).  Numerous studies have documented an association 

between respiratory RSV infection and recurrent wheezing, asthma and allergic sensitization (9).  

About 20 years ago, the US Food and Drug Administration approved the use of Palivizumab (PVZ) 

in children at high risk of severe bronchiolitis, a humanized mouse monoclonal antibody that binds 

a viral glycoprotein epitope and blocks the link between RSV and target cells (14, 15).  

The American Academy of Pediatrics (AAP) has repeatedly updated PVZ recommendations (16, 

17), according to risk-benefit balance. The most restrictive indications for the use of the monoclonal 

antibody are in part related to the high cost of the drug. In Italy, PVZ has been introduced in 2004 

and similarly its indications were revised many times, maintaining more flexibility respect to AAP 

guidelines. Since 2016 AIFA extended the indication of PVZ to children with comorbidities, such 

as affected by congenital neuromuscular disorders, severe tracheo-bronchial malformations, and 

primary or secondary immunodeficiency (18, 19). The use of PVZ in premature babies and patients 

affected by bronchopulmonary dysplasia it is not the topic of the present article, because it will be 

widely discussed elsewhere. The approach adopted in children worldwide with chronic pulmonary 

diseases (eg, pulmonary anatomic anomalies, cystic fibrosis), neuromuscular diseases or 

immunodeficiencies, considered in any case potentially risk classes, is still controversial. It is well 

known that RSV infections may be severe and even potentially fatal in specific populations of high-

risk newborns and infants.  

 

BURDEN OF DISEASE IN SPECIAL POPULATIONS 

Prophylaxis with PVZ is also advocated in a limited number of clinical conditions with additional 

risk factors or on specific underlying diseases that may determine an increased risk for severe RSV 

disease. Historically, gestational age was the main criteria in order to identify groups and 

populations for PVZ, reflecting the philosophy that “the more immature, the more at risk of severe 

RSV infection”. However, there are other situations that have the same or higher risk to develop a 
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severe RSV infection, and consequentely may need PVZ prophylaxis. 

In selected high-risk groups, RSV may cause severe respiratory disease leading to hospitalisation, 

need for mechanical ventilation, and even death. These high-risk groups include children with 

congenital heart disease (CHD), infants with neuromuscular impairment, cystic fibrosis, Down 

syndrome and immunodeficiency syndromes (20- 28). 

For these children, bronchiolitis is more severe and the risk is not associated with immaturity of the 

respiratory tract but rather with the presence of specific anatomical, functional, immune and 

pathophysiological conditions (29-32). Data obtained by Canadian Registry (CARESS) and the 

Torino-Verona Italian Registry over the 2002–2014 RSV seasons and demonstrated that infants 

with neuromuscular disorders (7.88%), airway anomalies (5.95%), bronchopulmonary dysplasia 

(4.75%) and hemodynamically significant congenital heart disease (4.10%) had the highest risk of 

hospitalization (29).  

Among these specific groups of infants, prophylaxis with PVZ is generally recommended only for 

those where the benefits of receiving such prophylaxis have been documented in randomised 

clinical trials. 

Arnold was one of the first author that identified in the “special population” a morbidity similar to 

those with BPD. Patients with cystic fibrosis, recurrent aspiration pneumonitis, pulmonary 

malformation, neurogenic disorders interfering with pulmonary toilet, tracheoesophageal fistula 

present no significant differences in duration of hospitalization, intensive care unit (ICU) 

admission, duration of ICU stay, mechanical ventilation and duration of mechanical ventilation 

compared to BPD patients, suggesting that prophylactic interventions against RSV should also be 

considered in these groups (20). 

A multicentre study developed by the Pediatric Investigators Collaborative Network on Infections 

in Canada (PICNIC) reported a significantly year-to-year variation in the frequency of RSV 

infection, with a peak during the 1989-1990 winter noted by the majority of centers. The high-risk 

groups included patients with congenital heart disease, chronic lung disease, immunodeficiency, 

age less than 6 weeks, gestational age less than 36 weeks, and hypoxia (defined as oxygen 

saturation less than 90% or arterial oxygen pressure less than 60 mm Hg). In particular, 

significantly more patients with underlying cardiac disease (3.4%) or lung disease (3.5%) died. 

Immunocompromised patients had the longest hospital stay, followed by those with underlying 

cardiac or pulmonary disease, who also required oxygen supplementation for a significantly longer 

period (33).  

In these high-risk populations defined in literature as “special population”, a 3- to 10-fold increase 

in the rate of RSV hospitalisation has been observed, justifying RSV specific prophylaxis with 
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PVZ.  The main purpose of this paper is to give an updating on congenital heart diseases, lung 

diseases, cystic fibrosis, neuromuscular diseases, and congenital or acquired immune deficiencies, 

considered at higher risk to develop severe RSV infection and secondarily an overview of PVZ 

efficacy in these specific populations. 

 

PREMATURITY AND BRONCHOPULMONARY DYSPLASIA (BPD) 

The use of PVZ in premature babies and patients affected by bronchopulmonary dysplasia will be 

widely discussed elsewhere. However, many studies demonstrated that PVZ reduced significantly 

the hospitalization due to RSV in children with prematurity or BPD (14, 34-36). It is already known 

that PVZ reduces need of oxygen, hospital days with a moderate/severe lower respiratory tract 

illness, and incidence of intensive care unit admission (14).  

 

CONGENITAL HEART DISEASE (CHD) 

In children with CHD, lower respiratory tract infections caused by RSV are associated with 

significant morbidity and mortality (37, 38). Studies indicate that the mortality rate in this 

population is approximately 3% (39). In particular, the results of a randomized, double-blind, 

placebo-controlled trial conducted in 1287 children with hemodynamically significant CHD 

randomly assigned to receive PVZ or placebo, showed a 45% reduction in RSV hospitalizations (p 

=0.003) for children given prophylaxis with PVZ compared with those treated with placebo (40). 

Two months following the publication of this study, the AAP revised their policy statement to 

recommend RSV prophylaxis for children age 24 months or younger who have hemodynamically 

significant CHD (41). 

Infants with symptomatic cardiac disease had a more complicated course of RSV bronchiolitis with 

longer hospital stay, more frequent intensive care admission, longer intensive care stay and were 

more likely to receive respiratory support (42). These data are confirmed by MacDonald et al. that 

also identified pulmonary hypertension as an additional risk factor in these patients, particularly 

associated with severe RSV illness (38). 

A prospective, multicentre, epidemiologic study conducted in 57 hospitals in Spain covering four 

seasons (2004 –2008), demonstrated that children with hemodynamically significant CHD who 

received adequate RSV prophylaxis had a 58.2% (95% CI: 37.6–78.33) relative reduction in RSV 

hospitalization (43). 

These results are confirmed by the SINERGY study, a retrospective, multicentre, and epidemiologic 

study, involving 11 Italian centers. Data collected through hospital database searches of children <2 

years old, born between 2007 and 2012 and hospitalized for bronchiolitis, revealed that 27 (77.1 %) 
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did not receive prophylaxis against RSV and 8 (22.9 %) received prophylaxis (p<0.0001), 

indicating that passive immunoprophylaxis might prevent hospitalizations for bronchiolitis (44). On 

the other hand, a Californian study demonstrated that reduction in RSV hospitalization rate for 

hemodynamically significant CHD patients was <20%, equivalent of seven fewer RSV 

hospitalizations per year (45).  

From the numerous observational studies reported in literature there are not yet univocal 

interpretations and results are still conflicting, mainly because of their limited significance due to 

the poor number of enrolled CHD patients (19, 46-47). 

Nevertheless, updated AAP guidelines, published in 2014, limited the PVZ prophylaxis to children 

with CHD who at the start of RSV season  were <12 months of age  (48). Thus the cost-benefit ratio 

of PVZ prophylaxis for children with CHD continues to be a much debated issue. Walpert et al. 

compared hospital discharge data of patients with CHD affected by RSV infection, before and after 

2014 AAP guidelines, and observed no difference in terms of length of stay, ICU admission rate, in-

hospital mortality, or direct costs for children 13–24 months old and no variations on deaths in 13–

24 month olds, regardless changes of guidelines (49). 

The efficacy of a monthly protocol in selected patients with hemodynamically significant CHD 

under 1 year of age in subtropical areas were tested in a multicentre study, comparing the pre-PVZ 

and post-PVZ periods. The efficacy of this protocol was more prominent in patients with cyanotic 

hemodynamically significant CHD. The annual respiratory syncytial virus-associated 

hospitalization rates also decreased significantly from the pre-PVZ to the PVZ period (from 4.8% to 

2.0%; p=.038), ascertaining the efficacy of PVZ also in hemodynamically significant CHD (50). 

 

NEUROMUSCOLAR DISODERS AND MALFORMATION SYNDROMES 

Children with congenital neuromuscular diseases might have low functional residual capacity and 

ineffective coughing due to less thoracic muscular support, scoliosis due to decreased muscle 

support, decreased glottal closing ability, decreased spontaneous movement with reduction of 

normal ventilation redistribution, and high prevalence of gastroesophageal reflux and swallowing 

dysfunction, which leads to aspiration (51, 52). 

In the PICNIC study was observed that severe RSV disease in neurogenic disorders is associated 

with significantly higher rates of intensive care unit admission and mechanical ventilation when 

compared to children with a history of bronchopulmonary dysplasia (20). 

A German prospective multicentre RSV database, confirmed these data, identifying neuromuscular 

disease as an independent risk factor for ICU admission (OR 4.94, 95% CI 2.69–8.94) and 

mechanical ventilation (OR 3.85, 95% CI 1.28–10.22) (52). 
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An Austrian study, involving 863 premature infants (29–32 weeks) hospitalised for RSV infection, 

observed that neurological disease doubled the risk for re-hospitalisation (OR 2.157, 95% CI 0.770–

5.247) (47).  

A cohort study aimed at determining the risk factors for death in children with severe RSV 

infection, requiring ICU admission, revealed that 4.4% of 406 patients, included over an 8-years 

time period, died from RSV-related disease (53). All children who died becuase of RSV infection 

had pre-existing medical conditions. In particular, neuromuscular disease was present in 15% of 

them.  

Furthermore, neuromuscular diseases are often associated with a number of malformation 

syndromes or sequences (e.g. Pierre-Robin, CHARGE, Jeune syndrome, craniofacial dysostosis 

associated and airway anomalies such as severe laryngo-tracheomalacia and oro-labial clefts etc.) 

with impairment of breathing, sucking and swallowing that associated with the long-term 

respiratory morbidity from RSV bronchiolitis may justify the use of prophylaxis (32, 52, 54-58). 

 

CONGENITAL DIAPHRAGMATIC HERNIA (CDH) AND OTHER SEVERE 

RESPIRATORY DISEASES 

The results of a Delphi process involving 48 experts in Spain showed a uniform concordance on the 

off-label indications of palivizumab in clinical practice in infants with severe respiratory diseases. 

In particular, the clinical scenario of “congenital malformations of the lung and tracheobronchial 

tree” showed the highest percentage of agreement (59). 

Consensus was reached in 56% of the statements regarding appropriateness of palivizumab use in 

children with the following disorders: severe respiratory involvement due to neuromuscular disease, 

congenital or acquired immunodeficiency, storage disease, cystic fibrosis, diseases involving 

impaired ciliary clearance, esophageal atresia and/or tracheoesophageal fistula with the need for 

surgery, diaphragmatic hernia, bronchopulmonary malformations, severe tracheomalacia, lung 

transplantation (either recipients or patients in the waiting list for lung transplant), oxygen-

dependency for severe interstitial lung disease and severe pulmonary hypertension. 

Infants who survive to a congenital diaphragmatic hernia (CDH) have 24–40% risk of recurrent 

respiratory tract infections, independently associated with duration and assistance during their 

neonatal course, which may impact ipsilateral lung growth (60, 61). Also in these patients RSV 

infection should be presented with a more severe course, because of residual, obstructive airway 

disease. Since 1997, Muratore et al. have instituted routine prophylaxis for all CDH patients aged 

<2 years and 36% required treatment for respiratory distress without admission to intensive care 

(62). In an 8-year review of 21 survivors with severe CDH, 40% (2/5) suffered a recurrence of CDH 
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following RSV infection (63).  

The North American chILDRN study, which included children under the age of 2 years with 

childhood interstitial lung disease (chILD), confirmed by lung biopsy, reported a mortality rate of 

30%, with 50% of patients experiencing ongoing morbidity (64). These children with severe chILD 

often receive high dose of corticosteroids. They may be at high risk of hospitalization for 

bronchiolitis, including that due to RSV infection, but the very low prevalence of chILD, estimated 

at one case/million, prevents from being performed a randomized controlled trial to demonstrate the 

cost-efficiency of PVZ prophylaxis. In a retrospective study, conducted in France in 24 children 

with chILD and on corticosteroid treatment, during their first two RSV seasons, a higher rate of 

RSV-related hospitalization and a longer hospitalization compared to the general population were 

observed (65). Thus, eventhough the effectiveness of PVZ prophylaxis in this population remains to 

be demonstrated, these patients are at high risk of hospitalization for RSV-bronchiolitis. 

Prophylaxis with PVZ is the main strategy for the “prevention” of serious lower respiratory tract 

disease caused by RSV in children at high risk of RSV disease. 

Children with cystic fibrosis (CF) are prone to recurrent lung inflammation, bacterial colonisation 

and subsequent chronic airway disease, so that they are considered at high-risk for RSV infection. 

Respiratory viruses have been implicated in pulmonary exacerbations that may lead to irreversible 

pulmonary damage (66), causing a more rapid onset of wheezing and bacterial superinfections. 

It is unclear if PVZ can prevent respiratory syncytial virus hospitalisations and intensive care unit 

admissions in children with cystic fibrosis. A systematic review of literature evaluated the efficacy 

of PVZ compared with placebo. Only one randomised controlled trial (186 infants) was identified, 

comparing five monthly doses of PVZ to placebo in infants up to two years old with cystic fibrosis. 

A systematic review of literature evaluated the efficacy of PVZ compared with placebo. Only one 

randomised controlled trial (186 infants) was identified, comparing five monthly doses of PVZ to 

placebo in infants up to two years old with cystic fibrosis. However, the results are inconclusive. 

The overall incidence of adverse events was similar in both groups. Six months after treatment, the 

authors reported no clinically meaningful differences in outcomes (67). The data support the need 

of additional randomised studies to establish the safety and efficacy of PVZ in children with cystic 

fibrosis. 

In a study conducted in Denmark, children with CF aged <2 years have a 4.3-fold increased risk of 

hospitalization and a 1.3-fold longer duration of hospital stay than healthy children (68). 

Actually, there is limited evidence to support the use of PVZ in CF patients. Kua et al. reviewing a 

total of 10 studies involving 3891 patients with CF (69), reporting that PVZ prophylaxis had a 

positive impact on the rate of RSV hospitalization.  
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In an 8-year retrospective study of 75 CF patients aged <18 months, 35 received prophylaxis and 

showed a trend for shorter hospital stay for respiratory illness with fewer RSV infections (70). 

These evidences suggest that PVZ may have a potential role in reducing RSV hospitalization in 

children aged less than 2 years with CF. However, additional research is warranted to better 

understand the efficacy and safety of prophylactic PVZ in infants with CF. Furthermore, it is 

already known a close correlation between RSV and Pseudomonas aeruginosa. The proliferation 

and epithelial adhesion of the latter pathogen is facilitated by the concomitant presence of RSV 

(70). The preliminary results of a recent study suggest a trend towards less RSV-related 

hospitalizations in children with CF treated with PVZ, however the study involved few patients and 

results are to be considered as exploratory (71). Significant differences in length of overall stay was 

demonstrated in CF patients with respiratory-related illness and RSV, suggesting a lower illness 

severity in the PVZ group versus not prophylaxes group. This data were collected retrospectively in 

CF infants aged <2 years in Alberta, Canada, from 2000 to 2017. In RSV hospitalized subjects, 

those that underwent PVZ prophylaxis experienced shorter length of overall stay (p=0.048). At the 

same time, also patients with respiratory-related illness prophylaxes with PVZ showed shorter 

overall intensive care unit (p=0.003) and hospital length of overall stay (p=0.04) (72). 

 

DOWN SYNDROME 

Down Syndrome (DS) itself has been shown to be a risk factor for severe RSV infection, even in 

the absence of congenital heart disease. This was confirmed by a cohort studies conducted in the 

Netherlands, demonstrating that the incidence of RSV-related hospitalizations is of approximately 

10% (about 3– 4 times higher than in the normal population) in all DS subjects, with and/or without 

congenital heart disease (73). Several mechanisms responsible for severe RSV bronchiolitis in this 

population may be considered. DS patients are known to have small thyme and some degree of 

cellular immunodeficiency caused by thymic insufficiency, which may also be related to 

susceptibility to severe respiratory viral infections. In DS, anatomical, physiological or functional 

abnormalities of the respiratory system, should be taken into account when assessing the risk of 

severe RSV infections. This data are confirmed by a prospective observational registry conducted in 

Germany, including 249 children below 25 months of age with DS, receiving PVZ prophylaxis 

between 2009–2016 seasons. The RSV-related hospitalization rate in patients with DS was 1.20%, 

and the hospitalization rate in patients without DS was 0.71%, revealing important differences 

between patients with and without DS concerning the main indication for PVZ use and additional 

risk factors (74).  

This finding suggests that specific prophylactic measures are warranted in these children during 
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their first two years of life (73, 75-76). 

 

IMMUNODEFICIENCY 

CD4-and CD8-specific as well as Th1- and Th2-cell specific immune responses, which are 

responsible for viral clearance and resolution of the RSV infection, are pivotal against RSV. 

Immunodeficiency predispose to greater and more prolonged viral loads. Patients at greater risk are 

those with immunodeficiency affecting the T lymphocyte response, while a decrease in 

effectiveness of the B-mediated antibody immune response is not as severe (77, 78). 

In particular, both primary or secondary immunodeficiency (such as bone marrow or solid organ 

transplant recipients, severe combined immunodeficiency (SCID), Di George or Wiskott-Aldrich 

syndromes, neonatal HIV, etc.) demonstrate a marked inability to clear the virus, to prevent its 

replication, leading to pulmonary damage (29). 

Hall et collaborators examined retrospectively the immunological status of 608 infants <5 years of 

life, hospitalized with an RSV infection over a ten year period. They identified 47 patients with 

immunologic abnormalities, including those receiving chemotherapy (20 cases) or steroids (22 

cases) and those with primary immunodeficiency syndrome (5 cases). Immunodeficiency 

syndromes and patients receiving chemotherapy have higher rates of lower respiratory tract 

infections, 80% and 60% admission to the ICU, respectively, and 40% and 15% mortality in the two 

groups, compared to immunologically normal children (79). 

In a ten-year retrospective cohort study of immunocompromised patients presenting with RSV 

disease documented at University Hospitals of Lausanne and Geneva was observed a higher burden 

of RSV disease in immunocompromised adults compared to children, more specifically among 

patients with solid tumors, leukaemia/lymphoma or those requiring chronic immunosuppression for 

connective tissue disease or vasculitis. In particular, 47.8% of children presented with lower 

respiratory tract infection and were more likely to be admitted to hospital compared to adults (75% 

vs 62.9%, p= 0.090), conversely inpatients admitted to the intensive care unit (17/19) or those who 

died (11/11) were mainly adults (80).  

Although the evidence for RSV prophylaxis in the immunodeficiency disorders exists, the number 

of patients in individual studies is relatively small which currently precludes the use of routine 

passive immunisation (78, 81). 

 

INFANTS UNDERGOING BONE MARROW TRANSPLANTATION 

Hematopoietic cell transplant (HCT) may be a risk factor for morbidity and mortality from 

respiratory viral infection, and in particulare for RSV infection. Fisher et al observed among 1560 
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HCT recipients, that 16.6% were hospitalized at least once for respiratory viral infection within 1 

year after their transplant. The median age of these patients was lower than that without a 

respiratory viral infection (4.8 vs 7.1 years; P < .001). 48% required some respiratory support, and 

14% suffered significant pulmonary sequelae. This study demonstrated that in this multicenter 

cohort study respiratory viral infection requiring hospitalization is relatively common in pediatric 

HCT recipients and contribute to significant morbidity and death (82).  

At moment, is not yet recommended the prophylaxis with PVZ in this group of patients, because the 

cost-efficacy ratio is still debated. In a retrospective, multicenter, cohort study of 1522 pediatric 

HCT recipients with RSV infection, 3% of patients were diagnosed with RSV, among them 19.1% 

were admitted to the pediatric intensive care unit, 12.8% received invasive mechanical ventilation, 

and 1 died. Rowan and collaborators observed in a multicenter cohort, that RSV was not common 

in children following HCT. However, the few children infected with RSV required critical care 

(83). 

HCT recipients with RSV infection, during conditioning for transplant were at higher risk for 

invasive mechanical ventilation. In these settings, RSV infections usually occur during regular 

community outbreaks of bronchiolitis and sporadic cases presenting beyond the traditional autumn–

winter season.  

Otherwise, recent evidence also supports immunomodulatory effects of RSV infections among lung 

transplant recipients, in whom a significant association between the development of chronic lung 

allograft dysfunction and RSV infections has recently been reported (84-86). 

Early diagnosis and intervention may be the best approach to improve outcomes; however, these 

data should help inform interventional studies specific to each viral pathogen, also in order to 

identify markers to prevent which patients with RSV upper respiratory tract infection develop a 

fatal pneumonia and might benefit from an earlier intervention.  Furthermore, timing of antiviral 

administration is strongly associated with clinical outcomes.  

 

OTHER CONDITIONS 

The efficacy of RSV prophylaxis in infants with pre-existing medical illness such as chromosomal 

and genetic disorders, those with hydrocephalus and cerebral palsy, chronic aspiration and chronic 

lung disease and ventilator dependency >2 years of age, are not yet well studied, and for this reason 

not firmly supported by national guidelines. Otherwise, there are many clinical conditions for which 

the decision of prophylaxis should be entrusted to the specialists: 

– genetic malformation or disease with compromised respiratory and swallow functions, 

– tracheotomy, 
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– serious syndrome or malformation (e.g., Pierre Robin, CHARGE, Jeune syndrome). 

The recommendation of PVZ prophylaxis should be evaluated case by case in the single patient and 

should be documented by the specialists. 

 

CONCLUSIONS 

Many infants have an increased risk for severe RSV disease related either to their prematurity, or to 

an underlying clinical disorder, or both. The hospitalisation rates, the need for ICU admission or for 

mechanical ventilation in hospitalised patients and mortality are the commonly used indicators of 

RSV related severity. These indicators are helpful but may not reflect the true burden of disease 

severity, as well as its related long-term consequences. PVZ is associated with a significant 

decrease in the hospitalisation rate due to RSV infection in high-risk infants. However, cases of 

hospitalization for RSV occurring in infants after prophylaxis, described as treatment failure, have 

been reported. In these cases, the absence of long-lasting protection against RSV during the season 

in PVZ-treated infants has been attributed to uncertainties about the pharmacokinetic and 

pharmacodynamic features of the drug, lack of compliance or inappropriate dosing schedules in 

specific subgroups of patients (87-90).  

Effective treatment strategies and prevention of RSV infection is the best option to decrease the 

burden of disease and its considerable impact on social health, especially in high-risk groups. 

Preventative strategies rely not only on passive prophylaxis, but also on strict hygiene measures, 

cohorting and avoiding possible contact with siblings or daycare attendance. Furthermore, in 

particular in “special population” methodologically valid scientific documentation supporting safety 

and efficacy of anti-RSV prophylaxis with PVZ is still lacking, and the benefits of PVZ have been 

assessed only in selected subgroups through studies of high methodological quality. The number of 

patients in individual studies is relatively small which currently precludes the use of routine passive 

immunisation. Probably other “special” populations exist, but the low incidence of the desease and 

small number of patients limit the possibility to perform randomized controlled trials. 

In conclusion, prophylaxis with PVZ is actually recommended to a specific group of patients, 

according to national guidelines, but additional studies will be useful to identify other diseases at 

risk for severe RSV infection that could benefit from prophylaxis.  
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al. Hospitalized children with respiratory syncytial virus infection and neuromuscular 

impairment face an increased risk of a complicated course. Pediatr Infect Dis J 2007, 

26:485–491. 

53. Thorburn K. Pre-existing disease is associated with a significantly higher risk of death in 

severe respiratory syncytial virus (RSV) infection. Arch Dis Child 2009;94:99–103. 

54. Resch B, Manzoni P, Lanari M. Severe respiratory syncytial virus (RSV) infection in infants 

with neuromuscular diseases and immune deficiency syndromes. Paediatr Resp Rev 2009, 

10:148–153. 

55. Afghani B, Ngo T. Severe respiratory syncytial virus infection in term infants with genetic 

or other underlying disorders. Pediatrics 2008, 121:868–869.;  

56. Kim CK, Kim HB, Kurian T, Chung JY, Yoo Y, Koh YY. Increased laryngeal lavage lipid-

laden macrophage index during acute bronchiolitis. Acta Paediatr 2007; 96:1025–9. 

57. Hernandez E, Khoshoo V, Thoppil D, Edell D, Ross G. Aspiration: a factor in rapidly 

deteriorating bronchiolitis in previously healthy infants? Pediatr Pulmonol 2002;33:30–1. 

58. Panigada S, Sacco O, Girosi D, Tomà P, Rossi GA. Recurrent severe lower respiratory tract 

infections in a child with abnormal tracheal morphology. Pediatr Pulmonol 2009;44:192–4. 

59. Gaboli M, de la Cruz ÒA, de Agüero MI, Moreno-Galdó A, Pérez GP, de Querol MS.  Use 

of palivizumab in infants and young children with severe respiratory disease: a Delphi 

study. Pediatric Pulmonology 49:490–502 2014. 

 

 
COPYRIGHT© EDIZIONI MINERVA MEDICA 

 

This document is protected by international copyright laws. No additional reproduction is authorized. It is permitted for personal use to download and save only one file and print only one 
copy of this Article. It is not permitted to make additional copies (either sporadically or systematically, either printed or electronic) of the Article for any purpose. It is not permitted to distribute 
the electronic copy of the article through online internet and/or intranet file sharing systems, electronic mailing or any other means which may allow access to the Article. The use of all or any 
part of the Article for any Commercial Use is not permitted. The creation of derivative works from the Article is not permitted. The production of reprints for personal or commercial use is not 
permitted. It is not permitted to remove, cover, overlay, obscure, block, or change any copyright notices or terms of use which the Publisher may post on the Article. It is not permitted to 
frame or use framing techniques to enclose any trademark, logo, or other proprietary information of the Publisher.  

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Walpert%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=29436781
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thomas%20ID%5BAuthor%5D&cauthor=true&cauthor_uid=29436781
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lowe%20MC%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=29436781
https://www.ncbi.nlm.nih.gov/pubmed/?term=Seckeler%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=29436781


60. Kamata S, Usui N, Kamiyama M, Tazuke Y, Nose K, Sawai T, et al. Long-term follow-up 

of patients with high-risk congenital diaphragmatic hernia. J Pediatr Surg 2005;40:1833–8. 

61.  Wischermann A, Holschneider AM, H¨ ubner U. Long-term follow-up of children with 

diaphragmatic hernia. Eur J Pediatr Surg 1995;5:13–8. 

62. Muratore CS, Kharasch V, Lund DP, Sheils C, Friedman S, Brown C, et al. Pulmonary 

morbidity in 100 survivors of congenital diaphragmatic hernia monitored in a 

multidisciplinary clinic. J Pediatr Surg 2001;36:133–40. 

63. Masumoto K, Nagata K, Uesugi T, Yamada T, Kinjo T, Hikino S, et al. Risk of respiratory 

syncytial virus in survivors with severe congenital diaphragmatic hernia. Pediatr Int 

2008;50:459–63. 

64. Deutsch GH, Albright E, Chou PM, Cool CD, Coventry S, Davis MM, et al. Defining the 

spectrum of diffuse lung disease in infancy: a working classification American Thoracic 

Society Documents of the pediatric interstitial lung disease cooperative. Mod Pathol 

2005;18:304. 

65. Drummond D, Thumerelle C, Reix P, Fayon M, Epaud R, Clement A, et al. Effectiveness of 

palivizumab in children with childhood interstitial lung disease: The French experience. 

Pediatr Pulmonol. 2016;51(7):688-95. 

66. Wat D. Impact of respiratory viral infections on cystic fibrosis. Postgrad Med J 

2003;79(930):201–3. 

67. Robinson KA, Odelola OA, Saldanha IJ. Palivizumab for prophylaxis against respiratory 

syncytial virus infection in children with cystic fibrosis. Cochrane Database Syst Rev. 2016. 

68. Kristensen K, Hjuler T, Ravn H, Simoes EA, Stensballe LG. Chronic diseases, chromosomal 

abnormalities, and congenital malformations as risk factors for respiratory syncytial virus 

hospitalization: a population-based cohort study. Clin Infect Dis 2012;54(6):810–7. 

69. Kua KP, Lee SWH. Systematic Review of the Safety and Efficacy of Palivizumab among 

Infants and Young Children with Cystic Fibrosis. Pharmacotherapy. 2017;37(6):755-769.  

70. Giebels K, Marcotte JE, Podoba J, Rousseau C, Denis MH, Fauvel V, et al. Prophylaxis 

against respiratory syncytial virus in young children with cystic fibrosis. Pediatr Pulmonol 

2008;43:169–74. 

71. Winterstein AG, Eworuke E, Dandan X, Schuler P. Palivizumab immunoprophylaxis 

effectiveness in children with cystic fibrosis. Pediatr Pulmonol 2013, 48:874–884. 

72. Bjornson C, Chan P, Li A, Paes B, Lanctôt KL, Mitchell I. Palivizumab prophylaxis for 

respiratory syncytial virus in infants with cystic fibrosis: is there a need? Eur J Clin 

Microbiol Infect Dis. 2018. 

 

 
COPYRIGHT© EDIZIONI MINERVA MEDICA 

 

This document is protected by international copyright laws. No additional reproduction is authorized. It is permitted for personal use to download and save only one file and print only one 
copy of this Article. It is not permitted to make additional copies (either sporadically or systematically, either printed or electronic) of the Article for any purpose. It is not permitted to distribute 
the electronic copy of the article through online internet and/or intranet file sharing systems, electronic mailing or any other means which may allow access to the Article. The use of all or any 
part of the Article for any Commercial Use is not permitted. The creation of derivative works from the Article is not permitted. The production of reprints for personal or commercial use is not 
permitted. It is not permitted to remove, cover, overlay, obscure, block, or change any copyright notices or terms of use which the Publisher may post on the Article. It is not permitted to 
frame or use framing techniques to enclose any trademark, logo, or other proprietary information of the Publisher.  

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Drummond%20D%5BAuthor%5D&cauthor=true&cauthor_uid=26636747
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thumerelle%20C%5BAuthor%5D&cauthor=true&cauthor_uid=26636747
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reix%20P%5BAuthor%5D&cauthor=true&cauthor_uid=26636747
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fayon%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26636747
https://www.ncbi.nlm.nih.gov/pubmed/?term=Epaud%20R%5BAuthor%5D&cauthor=true&cauthor_uid=26636747
https://www.ncbi.nlm.nih.gov/pubmed/?term=Clement%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26636747
https://www-ncbi-nlm-nih-gov.opbg.clas.cineca.it/pubmed/?term=Robinson%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=27439110
https://www-ncbi-nlm-nih-gov.opbg.clas.cineca.it/pubmed/?term=Odelola%20OA%5BAuthor%5D&cauthor=true&cauthor_uid=27439110
https://www-ncbi-nlm-nih-gov.opbg.clas.cineca.it/pubmed/?term=Saldanha%20IJ%5BAuthor%5D&cauthor=true&cauthor_uid=27439110
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kua%20KP%5BAuthor%5D&cauthor=true&cauthor_uid=28423192
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20SWH%5BAuthor%5D&cauthor=true&cauthor_uid=28423192


73. Bloemers BL, Van Furth AM, Weijerman ME, Gemke RJ, Broers CJ, van den Ende K, et al. 

Down syndrome: a novel risk factor for respiratory syncytial virus bronchiolitis – a 

prospective birth-cohort study. Pediatrics 2007, 120:e1076–e1081. 

74. Simon A, Gehrmann S, Wagenpfeil G, Wagenpfeil S. Palivizumab use in infants with Down 

syndrome-report from the German Synagis™ Registry 2009-2016. Eur J Pediatr. 2018. 

75. Zachariah P, Ruttenber M, Simoes EA. Down syndrome and hospitalizations due to 

respiratory syncytial virus: a population-based study. J Pediatr 2012, 160:827–831. 

76. Van Beek D, Paes B, Bont L. Increased risk of RSV infection in children with down's 

syndrome: clinical implementation of prophylaxis in the european union. Clin Dev Immunol 

2013, 801581. 

77. El Saleeby CM, Somes GW, DeVincenzo JP, Gaur AH. Risk factors for severe RSV disease 

in children with cancer: the importance of lymphopenia and young age. Pediatrics 2008, 

121:235–243. 

78. Sung L, Alonzo TA, Gerbing RB, Aplenc R, Lange BJ, Woods WG, et al. respiratory 

syncytial virus infections in children with acute myeloid leukemia: a report from the 

children’s oncology group. Pediatr Blood Cancer 2008, 51:784. 

79. Hall CB, Powell KR, MacDonald NE, Gala CL, Menegus ME, Suffin SC, et al. Respiratory 

syncytial viral infection in children with compromised immune function. The New England 

Journal of Medicine 1986;315:77e81. 

80. Chatzis O, Darbre S, Pasquier J, Meylan P, Manuel O, Aubert JD, et al. Burden of severe 

RSV disease among immunocompromised children and adults: a 10 year retrospective 

study. BMC Infect Dis. 2018; 18: 111. 

81. Madhi SA, Kuwanda L, Cutland C, Klugman KP. Five-year cohort study of hospitalization 

for respiratory syncytial virus associated lower respiratory tract infection in African 

children. J Clin Virol 2006;36:215–21. 

82. Fisher BT, Danziger-Isakov L, Sweet LR, Munoz FM, Maron G, Tuomanen E, et al. A 

Multicenter Consortium to Define the Epidemiology and Outcomes of Inpatient Respiratory 

Viral Infections in Pediatric Hematopoietic Stem Cell Transplant Recipients. J Pediatric 

Infect Dis Soc. 2017. 

83.  Rowan CM, Gertz SJ, Zinter MS, Moffet J, Bajwa RPS, Barnum JL, et al. A multicenter 

investigation of respiratory syncytial viral infection in children with hematopoietic cell 

transplantation. Transpl Infect Dis. 2018:e12882.  

84. Hall CB. Respiratory syncytial virus and parainfluenza virus. N Engl J Med. 2001;344 

(25):1917–1928.  

 

 
COPYRIGHT© EDIZIONI MINERVA MEDICA 

 

This document is protected by international copyright laws. No additional reproduction is authorized. It is permitted for personal use to download and save only one file and print only one 
copy of this Article. It is not permitted to make additional copies (either sporadically or systematically, either printed or electronic) of the Article for any purpose. It is not permitted to distribute 
the electronic copy of the article through online internet and/or intranet file sharing systems, electronic mailing or any other means which may allow access to the Article. The use of all or any 
part of the Article for any Commercial Use is not permitted. The creation of derivative works from the Article is not permitted. The production of reprints for personal or commercial use is not 
permitted. It is not permitted to remove, cover, overlay, obscure, block, or change any copyright notices or terms of use which the Publisher may post on the Article. It is not permitted to 
frame or use framing techniques to enclose any trademark, logo, or other proprietary information of the Publisher.  

 

https://www.ncbi.nlm.nih.gov/pubmed/29651734
https://www.ncbi.nlm.nih.gov/pubmed/29651734


85. Volling C, Hassan K, Mazzulli T, Green K, Al-Den A, Hunter P, et al. Respiratory syncytial 

virus infection-associated hospitalization in adults: a retrospective cohort study. BMC Infect 

Dis. 2014;14:665. 

86. Lanari M, Vandini S, Capretti MG, Lazzarotto T, Faldella G. Respiratory syncytial virus 

infections in infants affected by primary immunodeficiency. J Immunol Res. 

2014;2014:850831.  

87. Robbie GJ, Zhao L, Mondick J, Losonsky G, Roskos LK. Population pharmacokinetics of 

palivizumab, a humanized anti-respiratory syncytial virus monoclonal antibody, in adults 

and children. Antimicrob Agents Chemother. 2012;56:4927–4936.  

88. La Via WV, Notario GF, Yu XQ, Sharma S, Noertersheuser PA, Robbie GJ. Three monthly 

doses of palivizumab are not adequate for 5-month protection: a population pharmacokinetic 

analysis. Pulm Pharmacol Ther 2013;26:666–671. 

89.  Wu SY, Bonaparte J, Pyati S. Palivizumab use in very premature infants in the neonatal 

intensive care unit. Pediatrics. 2004;114:e554–e556. 

90. Wu SY, Bonaparte J, Pyati S. Palivizumab use in very premature infants in the neonatal 

intensive care unit. Pediatrics. 2004;114:e554–e556. 

 

 
COPYRIGHT© EDIZIONI MINERVA MEDICA 

 

This document is protected by international copyright laws. No additional reproduction is authorized. It is permitted for personal use to download and save only one file and print only one 
copy of this Article. It is not permitted to make additional copies (either sporadically or systematically, either printed or electronic) of the Article for any purpose. It is not permitted to distribute 
the electronic copy of the article through online internet and/or intranet file sharing systems, electronic mailing or any other means which may allow access to the Article. The use of all or any 
part of the Article for any Commercial Use is not permitted. The creation of derivative works from the Article is not permitted. The production of reprints for personal or commercial use is not 
permitted. It is not permitted to remove, cover, overlay, obscure, block, or change any copyright notices or terms of use which the Publisher may post on the Article. It is not permitted to 
frame or use framing techniques to enclose any trademark, logo, or other proprietary information of the Publisher.  

 



Conflicts of interest 

The authors certify that there is no conflict of interest with any financial organization regarding the 

material discussed in the manuscript. 

 

Funding 

None 

 

Authors’ contributions 

VM and NU have made substantial contributions to conception and design, have been involved in 

drafting the manuscript, and have given final approval of the version to be published. CC, MGP and 

AO has been involved in drafting the manuscript, and has given final approval of the version to be 

published. RC has made substantial contributions to conception and design, has been involved in 

drafting the manuscript and revising it critically for important intellectual content, and has given 

final approval of the version to be published.  

 

 
COPYRIGHT© EDIZIONI MINERVA MEDICA 

 

This document is protected by international copyright laws. No additional reproduction is authorized. It is permitted for personal use to download and save only one file and print only one 
copy of this Article. It is not permitted to make additional copies (either sporadically or systematically, either printed or electronic) of the Article for any purpose. It is not permitted to distribute 
the electronic copy of the article through online internet and/or intranet file sharing systems, electronic mailing or any other means which may allow access to the Article. The use of all or any 
part of the Article for any Commercial Use is not permitted. The creation of derivative works from the Article is not permitted. The production of reprints for personal or commercial use is not 
permitted. It is not permitted to remove, cover, overlay, obscure, block, or change any copyright notices or terms of use which the Publisher may post on the Article. It is not permitted to 
frame or use framing techniques to enclose any trademark, logo, or other proprietary information of the Publisher.  

 



Table 1. Palivizumab and special populations in Italy.  

 

CDH: Congenital diaphragmatic hernia 

CF: Cystic fibrosis 

ILD: interstitial lung disease 

Special populations  Italian recommandations Evidences of Palivizumab efficacy 

Congenital heart disease  Hemodinamically significant* congenital 

heart disease (age < 1 year) 
*defined as:  

- Heart failure requiring medical therapy 

- Cyanosis with SatO2 <90% 

- Pulmonary hypertension 

Reduction in hospitalization 

Reduction of length hospitalization 

Reduction of need of respiratory support 

Reduction of intensive care unit admission (40, 42, 43) 

Conflicting results (49) 

Neuromuscolar disorders Neuromuscolar disease or ineffective 

cough (age < 1 year) 

Reduction of intensive care unit admission and mechanical 

ventilation (20, 52) 

Malformation syndromes Congenital severe tracheobronchial 

malformations (age < 1 year) 

More trials needed 

Immunodeficiencies Confirmed primary or secondary 

immunodeficiency (age < 2 years) 

More trials needed 

Down syndrome Not specified  Reduction in hospitalization (74) 

Other severe lung diseases  Not specified Reduction in hospitalization in ILD patients 

Reduction of length hospitalization in ILD patients (64, 65) 

Conflicting results in CF and CDH patients (62, 63, 68-72) 

Transplantations After heart transplantation More trials needed 
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