
RSV Pneumonia in the Pediatric Intensive Care Unit

Abstract
Objective: Respiratory syncytial virus (RSV) is the most common and fatal cause of bronchiolitis and severe 
pneumonia, especially in infants. Its morbidity and mortality are unpredictably high in critically ill patients. The aim 
of our study is to identify high-risk patients for early diagnosis and treatment of RSV pneumonia in the pediatric 
intensive care unit and to reduce hospitalizations and mortality. We want to emphasize the importance of vac-
cination and follow-up for the protection of other viral or bacterial pneumonia once again.
Material and Methods: We present 12 cases that were diagnosed as RSV pneumonia in our tertiary pediatric 
intensive care unit. Besides history, physical examination, and chest radiograph findings, patients were diag-
nosed with laboratory tests, such as complete blood count, c-reactive protein (CRP), and virus isolation with nasal 
smear samples. Demographic, clinical, and laboratory data were obtained from patients’ medical files.
Results: Within 5 months of the study, 12 patients were diagnosed with RSV pneumonia. Risk factors were pres-
ent in 11. Two of the patients were 35 weeks premature; others were born full-term, and none of them had 
received palivizumab prophylaxis. Except for a patient with a history of episodes of bronchiolitis, all of the patients 
had one or more risk factors for pneumonia. Nine of the patients (75%) were male, while 3 were female. Median 
age was 18.5 months (min: 2; max: 53 months). Five of our patients required mechanical ventilation. Two patients 
could not be separated from the ventilator; so, tracheostomy was performed and patients were discharged with 
home ventilation. One of the patients included in the study died.
Conclusion: We want to emphasize that RSV, seen especially in infants, is also an important factor in older chil-
dren; it might be fatal, and pediatric intensive care admission might be necessary. Therefore, before determining 
medical therapy, underlying risk factors should be remembered.
(J Pediatr Inf 2014; 8: 12-7)
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Introduction

Respiratory Syncytial Virus (RSV), which is 
an enveloped RNA virus from paramyxovirus 
family, has taken on this particular name due to 
its tendency to generate sinsitiya in tissue cul-
tures. Respiratory Syncytial Virus is a very con-
tagious virus and is transmitted through human 
to human interaction or contaminated objects 
(1). Majority of children will have gone through 
the RSV infection in winter by the age of two. It 
is commonly known that it may cause lower 
respiratory tract infections such as bronchiolitis 
and pneumonia in all human beings especially in 

children aged less than 1. However, it is known 
that it may progress with a more serious clinical 
table and cause higher mortality rates in infants 
and high risk pediatric patients with suppressed 
immune system (2). 

While Respiratory Syncytial Virus infection 
has some seasonal characteristics, it may cause 
epidemics in the months of November and April. 
It is known that Respiratory Syncytial Virus 
annually generate roughly 34 million episodic 
acute lower respiratory tract infections in chil-
dren under the age of 5 and this finally results in 
3,4 million hospitalizations all over the world. 
Moreover, it is estimated that there are approxi-



mately as many as 199000 RSV pneumonia-based pedi-
atric mortalities every year (3). The RSV infection experi-
enced in infancy may cause reactive airway disease in the 
future. As a result, there is higher risk of asthma and 
bronchiolitis (4). 

Due to the fact that Respiratory Syncytial Virus is a 
prevalent and contagious virus, that it causes acute life 
threatening respiratory tract infections in infants and 
risky patients, that the main treatment should be sup-
portive care and that there is no effective medical treat-
ment, protection from the infection becomes all the more 
important. Being well-informed about the risk factors of 
RSV and quick onset of appropriate treatment and sup-
port are known to decrease mortality in those patients. It 
is the aim of this study to emphasize the clinical progres-
sion and complications patients hospitalized due to 
lower respiratory tract infections in the Pediatric Intensive 
Care Unit (PICU).

Material and Methods

Patients hospitalized in the Pediatric Intensive Care 
Unit of Ankara Child Health Hematology Onkology 
Education and Research Hospital throughout the whole 
RSV season (between1st of November-31st of March, 
2013) with the diagnosis of bronchiolitis and pneumonia 
and RSV-positivity detected in their nasal wipe samples 
were included in the study. The samples taken from the 
patients were analyzed via the method of multiplex poly-
merase chain reaction (PCR) at the Virology Laboratory 
of Ankara Refik Saydam Sanitation Center. Information 
regarding demographic data inclusive of patients’ age, 
weight and gender, the underlying chronic diseases and 
vital symptoms inclusive of fever as well as WBC (leuko-
cyte count), CRP (C-reactive protein) and biochemistry 
values were scanned and recorded retrospectively onto a 
form. The reference values for CRP in our hospital were 
0-0.8 mg/dL. Since it was reported that critical patients 
who had RSV-related lower respiratory infection may 
develop hyponatremia (5), the Sodium (Na) values of the 
patients were recorded. Hyponatremia was defined as 
<130 mmol/L. Fever was monitored by using a ready-to-
use commercial tympanic thermometer that measured it 
tympanic membrane on the ear and measurements over 
38°C were accepted as fever. Detection of another virus 
together with RSV on a viral panel through nasal wipe 
sample was defined as co-infection. Patients’ date of 
admission to hospital, whether the patient needed respi-
ratory support treatment (mechanic ventilation) and devel-
oping complications were recorded. As a risk group; those 
born under 35 weeks, those with bronchopulmonary dys-
plasia, congenital heart disease, neuromuscular diseases, 
those with a immunocompromised condition such as leu-

kemia or bone marrow transplantation, those with con-
genital or acquired immune deficiency, also those infants 
under 6 months after the onset of RSV season, exposure 
to smoking, atopy history, malnutrition and those with low 
birth weight were determined (6). 

Statistical analysis
Descriptive statistics were calculated by using SPSS 

20 statistical package program. Approval was obtained 
from the ethical committee of our hospital on the 
24.09.2013 for our study. 

Result

Throughout the five-month duration of this study, a 
total of 12 patients diagnosed with RSV-related pneumo-
nia were monitored in the 14-bed Pediatric Intensive Care 
Unit (PICU). While 11 of the patients had a risk factor, only 
one patient did not have it. While two of the patients were 
35-week premature babies, the rest of the babies were 
born mature and none of them took palivizumab prophy-
laxis. Apart from one patient with a history of bronchiolitis 
attack, the rest of the patients had one or more risk fac-
tors. While 9 (75%) of the patients were male and 3 
female, age-median value was 18.5 months (min: 2 
months, max: 53 months). 

While three patients who were admitted with a diag-
nosis of bronchiolitis at the Pediatric Infection ward were 
later transferred to PICU due to increase in breathing 
problems and decrease in saturation values, 9 patients 
were admitted to PICU directly from Pediatric Emergency. 
Seven patients had fever (58%) on admission to hospital. 
It was calculated that minimum hospitalization was 3 
days; maximum 70 days; median 17 days; minimum 
intensive hospitalization 1 day; maximum 50 days; medi-
an 6.5 days. The CRP value of the patients on admission 
was minimum 0.1, maximum 5.2, median 2.75, white 
blood cell count (WBC) 11900/µL min: 5900, maximum 
21100 and median 10350. 

The biochemistry values of all the patients on admis-
sion were normal: Sodium value was; minimum 130, 
maximum 144; median 134.5 mg/dL. No hyponatremia 
developed in any of the patients. While only RSV was 
positive in the nasal wipe samples of 11 patients, one 
patient had HBoV (humanbocavirus) positivity together 
with RSV positivity. The patient who was RSV+HBoV 
positive was the one who was monitored with the diagno-
ses of mitochondrial cytopathy and epilepsy. A total of five 
patients needed mechanic ventilation. While four patients 
were intubated as soon as they were admitted to intensive 
care unit; one patient was intubated on the third day of 
admission to the unit. Duration of staying in the ventilator 
was minimum 10 days, maximum 50 day and median 21 
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days. Since they were not able to be detached from the 
ventilator, two patients were discharged with a home-type 
ventilator after opening a tracheostomy tube. In the follow-
up of a patient who had bronchiolitis attack and did not 
have any other underlying risk factor, atelectasis devel-
oped in the lower right lobe. A patient who had to stay in 
intensive care unit for a total of four day due to breathing 
problem did not need ventilation. Of all the participant 
patients, only one patient (8%) died. Demographic data, 
duration of hospital stay, the need for mechanic ventilation 
(MV) and risk factors were all summarized in Table 1. 

The 26 month-old male patient diagnosed with RSV 
pneumonia was followed up with a diagnosis of mitochon-
drial cytopathy and then died. Even though the CRP value 
of this patient was positive on admission, he had fever. 
The CRP value that was measured in the follow-up period 
after dropping of fever was checked again and it was seen 
that the value rose to 23 mg/dL. After the patient who 
initially had interstitial pneumonia findings in his chest 
radiography had deterioration in the follow-up and he later 
died after 22-day mechanic ventilator follow-up. In anoth-
er case of a 25 month-old male patient diagnosed with 
infantile spasm and hypoxic ischemic encephalopathy 
(HIE) sequel, upon the resumption of fever and deteriora-
tion of clinical condition, the analyses of the CRP was 
performed: 1 mg/dL and WBC: 4900/µL and there was no 
positivity in the cultures. In the PZR analyses of the sec-
ond nasal wipe, influenza virus (H1N1) was found to be 
positive. While there was initially no need for ventilatory 
support, the patient deteriorated following four weeks 
after the admission and needed mechanic ventilation for 
21 days, and then a tracheostomy tube. 

Discussion

Respiratory Syncytial Virus that causes annual epi-
demics especially winter and spring seasons are common 
all over the world (2, 7). While epidemics are prevalent 
generally in November and April, they reach their peak 
levels in January and February (8-10). Respiratory Syncytial 
Virus is generally transmitted through direct contact (11), it 
is rare for the virus to infect though droplets since the virus 
gets inactivated in aerosol. However, giant aerosol droplets 
may cause infection. After contact with infected secretions 
or contaminated objects, the virus initiates the infection 
after inoculated nasopharyngeal or ocular mucosa virus 
(12). Infection generally causes bronchiolitis and pneumo-
nia table in children under 1 year old (2, 4). In patients with 
a risk of lower respiratory tract infection and elderly 
patients, the disease occurs as lower respiratory tract infec-
tion such as bronchiolitis and pneumonia (13).

The patients, who have risk factors for lower respira-
tory tract infection, also have the risk in terms of RSV 

pneumonia. While premature babies, those with an under-
lying chronic pulmonary disease or reactive airway dis-
ease such as bronchopulmonary dysplasia and cystic 
fibrosis, those with congenital heart disease, immune 
deficiency and immunosuppression conditions constitute 
the major risk factors, down syndrome, infants under 6 
months, expose to smoking, atopy history, malnutrition 
and low birth weight, male gender, low socioeconomic 
conditions and crowded living environments are the addi-
tional risk factors (3, 14). 

There is a strong relationship between especially 
reactive airway disease and RSV infections (15). The 
patients with asthma have a greater risk of RSV infection. 
Besides, it was reported that even though the infection 
was not a series one, in babies who had RSV infection 
before, it might cause recurrent and persistent respiratory 
tract symptoms such as coughing and wheezing (16). The 
risk factors mentioned above were present in all patients 
expect one (Table 1). In patients followed up with asthma, 
RSV-related pneumonia did not progress slowly and there 
was no MV need in any of the patients. 

Even though the disease lasts for a short time and 
usually heals on its own, especially in infants with high 
risks and suppressed immunity, hospitalization may be 
needed and it causes significant levels of morbidity and 
mortality. While mortality rate in RSV-related infections 
was 0.5% in the previous studies, it was reported that it 
can be 3% and over in cases with risk factors (17). In 
some other studies, on the other hand, depending on 
some certain risk factors, it was found that mortality could 
be as high as 15% (18). Besides, it was also revealed that 
the pace of mortality in pediatric patients with heavy 
immune deficiency could vary between 12 to 55% (19, 
20). Almost all of our cases were immune-suppressed. 
However, RSV progressed infection in one infant without 
any risk factor; however, it did not require any intensive 
care, and so we can conclude that RSV infection can be 
serious especially in infants. Despite the low number 
cases in our study, the mortality rate in our study (8%) was 
compatible with the rate in the literature. 

It is thought that serious infection, intensive care 
admission and the need for ventilation in our patients 
might be related with an underlying primer disease and/or 
co-infection or the secondary additional infections. 
Bronchiolitis patients with the association of RSV+HBoV 
and with only RSV or only HBoV in a study conducted by 
Midulla et al. (21), they found that in patients with 
RSV+HBoV the duration of hospital stay and clinic risk 
scores were apparently higher. Similarly, even though 
HBoV in children generally progressed as upper respira-
tory tract infection, they also found that co-infection fre-
quently progressed together with the complications such 
as asthma and pneumonia and might progress seriously 
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enough to require hospitalization (22). The fact that clinic 
symptoms progressed seriously in our co-infection patient 
(RSV+HBoV association) supported this result. Besides, 
additional secondary influenza virus infection- related 
(H1N1) deterioration in clinical table and elongation of 
intensive care unit-stay also supported what was men-
tioned above.

It was reported that inappropriate antidiuretic hor-
mone release-related hyponatremia (ADH) developed in 
patients who had RSV-related lower respiratory tract 
infection, especially in those who needed mechanic ven-
tilation (5). 

None of our patients had hyponatremia and/or inap-
propriate ADH syndrome finding; it did not develop in the 
follow-up either. The fact that there was no hyponatremia 
might be related to the fact that the maintenance fluid 
given to all patients in routine practice in our unit was ½ 
SF hypertonic fluid.

Since the virus is transmitted through direct contact, it 
is primarily vital to care about hand hygiene and other 
hygienic conditions in order to be protected from RSV 

infections. Precautions such as isolating RSV-infected 
patients from other patients are recommended (23). Hand 
hygiene and hygienic rules, and droplet isolation of the 
patients are implemented in our unit. The fact that it did 
not infect other patients during the follow-up in our clinic 
also supported it. 

The main treatment of RSV-related lower respiratory 
tract infections is supportive care. Patients may be in need 
of oxygen or respiratory support. In the hospitalized 
cases, bronchodilators, corticosteroids, antiviral agents 
(ribavirin) and combined treatments might be given (24). 
American Pediatrics Academy does not recommend rou-
tine use of ribavirin and states that it should be saved for 
immunosuppressed patients who have serious RSV infec-
tion (25). There are contradictory results in the literature 
in patients using ribavirin in the treatment due to RSV 
infection regarding its capacity of providing reduction in 
the duration of intensive care unit-stay or the need for 
mechanic ventilators (26). In vitro effect of inhaled ribavi-
rin is better. Because of the potential toxic effects to the 
health personnel due to inhalation and the fact that it has 

Table 1. Summary of the patients

No Gendr. Age(Mon.) Hospt. Dur.(day) MV (day) Risk factor Follow-up

1 M 12 16 _ 35 week premature birth Transfer to ward after 9-day
     Serious pulmonary stenos stay in the PICU
     Exposure to smoking 

2 F 50 3 _ Follow-up with Asthma bronchiole Transfer to ward after 1-day
     diagnosis stay in the PICU

3 F 53 3 _ Low birth weight Follow-up with  Transfer to ward after 1-day
     Asthma bronchiole diagnosis stay in the PICU

4 F 48 21 _ Cerebral palsy, epilepsy Transfer to ward after 3-day
     Exposure to smoking stay in the PICU

5 M 2 10 _ 35 week premature birth Congenital Transfer to ward after 1-day
     CMV infection (elongated stay in the PICU
     hepatitis +, no organ involvement)  

6 M 4 11 _ Low birth weight Transfer to ward after 1-day   
      stay in the PICU

7 M 2 52 50 Werdnig-Hofman Discharge dependent on home
     Exposure to smoking mechanical ventilation after50-day stay 

8 M 25 70 21 Infantile Spasm+HIE-sequelae Discharge dependent on home   
      mechanical ventilation after 50-day stay

9 M 2 21 10 SCID Transfer to ward after 13-day 
stay       in the PICU

10 M 26 50 22 Mitochondrial cytopathy+Epilepsy Secondary bacterial infection,   
      septic shock, exitus

11 M 11 10 - Single bronchiolitis attack Transfer to ward after 4-day stay  
      in the PICU

12 M 36 18 3 CP+MMR+Epilepsy+recurring  Transfer to ward after 18-day stay
     bronchiolitis in the PICU

MV: mechanic ventilation; CMV: cytomegalovirus; SCID: severe combined immune deficiency;
MMR: motor mental retardation; CP: cerebral palsy;  M: male;  F: female
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no clearly proven effect on mortality and high costs, it 
should be used only in selected cases under the recom-
mendations of a pediatric infection expert (25). Ribavirin 
was not used in the treatment of our patients.

In selected patients, monoclonal RSV antibody (palivi-
zumab) and RSV-specific intravenous immunoglobulin 
passive prophylaxis may be used as well (27). While RSV 
prophylaxis reduces the frequency and seriousness of 
RSV infection, it also reduces the recurring wheezing 
episodes in non-atopic children in the long run (28). It was 
proved in the literature that palivizumab was safe and 
effective in premature infants. It is especially used in pre-
mature infants under 32 weeks and/or those with active 
chronic lung disease (29). In preterms under 35 weeks, 
on the other hand, American Pediatrics Academy recom-
mends palivizumab prophylaxis in the presence of at least 
two factors such as neuromuscular disease and airway 
congenital anomaly (25). However, for older children and 
patients in other risk groups, there is no sufficient informa-
tion in terms of reliability and cost-effectiveness. None of 
our patients took prophylaxis.

Presence of RSV in all age groups and intensive care 
hospitalizations especially in infants and patients with 
additional risks and the need for mechanic ventilation due 
to the underlying diseases cause great deal of economic 
losses. Therefore, vaccination studies have expedited in 
recent years; however, there is still no commonly approved 
routine vaccine. Due to the fact that RSV infections cause 
a great deal of morbidity and mortality in risky cases, there 
is a need for new vaccine studies (30).

Conclusion

It should be born in mind that RSV is a major pneu-
monia agent especially in infants; however, it can be seen 
in older children with underlying risk factors, and it may 
proceed seriously enough to require intensive care and 
finally that it may even result in mortality. We are of the 
opinion that the use of prophylaxis by the high risk groups 
may result in decreasing hospitalization and admission of 
ICU and this will eventually reduce pecuniary losses and 
intangible damages.

Ethics Committe Approval: Ethics committee appro-
val was received for this study from the ethics committee 
of Ankara Child Health Hematology and Oncology 
Education and Research Hospital/24.09.2013-030.

Informed Consent: Written informed consent was 
not obtained from patients due to the retrospective natu-
re of this study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - G.A.; Design - G.A.; 
Supervision - H.T.; Funding - G.A.; Materials - G.A.; Data 
Collection and/or Processing - G.A., M.U.Y.; Analysis and/or 
Interpretation - G.A.; Literature Review - G.A., Ş.Ş.; Writing 
- G.A., Ş.Ş ; Critical Review - H.T., A.Ö.P.; Other - G.A. 

Conflict of Interest: There are no conflicts of interest 
between authors in connection with this paper.

Financial Disclosure: No financial support and no 
institutional departmental funds is used for the study.

References

1. Collins CL, Pollard AJ. Respiratory syncytial virus infections in 
children and adults. J Infect 2002; 45: 10-7. [CrossRef]

2. Dawson-Caswell M, Muncie HL Jr. Respiratory syncytial virus 
infection in children. Am Fam Physician 2011; 83: 141-6.

3. Turner C, Turner P, Cararra V, et al. A high burden of respira-
tory syncytial virus associated pneumonia in children less than 
two years of age in a South East Asian refugee population. 
PLoS One 2012; 7: e50100. [CrossRef]

4. Sigurs N, Bjarnason R, Sigurbergsson F, et al. Asthma and 
immunoglobulin E antibodies after respiratory syncytial virus 
bronchiolitis: a prospective cohort study with matched cont-
rols. Pediatrics 1995; 95: 500-5.

5. Eisenhut M. Extrapulmonary manifestations of severe respira-
tory syncytial virus infection-a systematic review. Crit Care 
2006; 10: R107. [CrossRef]

6. Sommer C, Resch B, Simões EA. Risk factors for severe respi-
ratory syncytial virus lower respiratory tract infection. Open 
Microbiol J 2011; 5: 144-54. [CrossRef]

7. Nair H, Nokes JD, Gessner BD, et al. Global burden of acute 
lower respiratory infections due to respiratory syncytial virus in 
young children: a systematic review and meta-analysis. Lancet 
2010; 375: 1545-55. [CrossRef]

8. Johnson JI, Ratard R. Respiratory syncytial virus-associated 
hospitalizations in Louisiana. J La State Med Soc 2012; 164: 
268-73.

9. Centers for disease Control and Prevention (CDC). Respiratory 
syncytial virus activity , United States, 1999-2000 season. 
MMWR Morb Mortal Wkly Rep 2000; 49: 1091-3.

10. Bloom-Feshbach K, Alonso WJ, Charu V, et al. Latitudinal 
variations in seasonal activity of influenza and respiratory 
syncytial virus (RSV): a global comparative review. PLoS One 
2013; 8: e54445. [CrossRef]

11. Hall CB, Douglas RG Jr. Modes of transmission of respiratory 
syncytial virus. J Pediatr 1981; 99: 100-3. [CrossRef]

12. Hall CB, Douglas RG Jr, Schnabel KC, Geiman JM. Infectivity 
of respiratory syncytial virus by various routes of inoculation. 
Infect Immun 1981; 33: 779-83.

13. Hall CB, Long CE, Schnabel KC. Respiratory syncytial virus 
infections in previously healthy working adults. Clin Infect Dis 
2001; 33: 792-6. [CrossRef]

14. Grimwood K, Cohet C, Rich FJ, et al. Risk factors for respira-
tory syncytial virus bronchiolitis hospital admission in New 
Zealand. Epidemiol Infect 2008; 136: 1333-41. [CrossRef]

15. Piedimonte G. Respiratory syncytial virus and asthma: speed-
dating or long-term relationship? Curr Opin Pediatr 2013; 25: 
344-9. [CrossRef]

Ayar et al.
RSV Pneumonia J Pediatr Inf 2014; 8: 12-716

http://dx.doi.org/10.1053/jinf.2001.1016
http://dx.doi.org/10.1371/journal.pone.0050100
http://dx.doi.org/10.1186/cc4454
http://dx.doi.org/10.2174/1874285801105010144
http://dx.doi.org/10.1016/S0140-6736(10)60206-1
http://dx.doi.org/10.1371/journal.pone.0054445
http://dx.doi.org/10.1016/S0022-3476(81)80969-9
http://dx.doi.org/10.1086/322657
 http://dx.doi.org/10.1017/S0950268807000180 
http://dx.doi.org/10.1097/MOP.0b013e328360bd2e


16. Broughton S, Roberts A, Fox G, et al. Prospective study of healt-
hcare utilisation and respiratory morbidity due to RSV infection in 
prematurely born infants. Thorax 2005; 60: 1039-44. [CrossRef]

17. Behrendt CE, Decker MD, Burch DJ, Watson PH. International 
variation in the management of infants hospitalized with respi-
ratory syncytial virus, International RSV Study Group. Eur J 
Pediatr 1998; 157: 215-20. [CrossRef]

18. Nicolai T, Pohl A. Acute viral bronchiolitis in infancy: epide-
miology and management, Lung 1990; 168: 396-405. 
[CrossRef]

19. Whimbey E, Champlin RE, Couch RB, et al. Community respira-
tory virus infections among hospitalized adult bone marrow trans-
plant recipients. Clin Infect Dis 1996; 22: 778-82. [CrossRef]

20. Harrington RD, Hooton TM, Hackman RC, et al. An outbreak of 
respiratory syncytial virus in a bone marrow transplant center. 
J Infect Dis 1992; 165: 987-93. [CrossRef]

21. Midulla F, Scagnolari C, Bonci E, et al. Respiratory syncytial 
virus, human bocavirus and rhinovirus bronchiolitis in infants. 
Arch Dis Child 2010; 95: 35-41. [CrossRef]

22. Arnold JC, Singh KK, Spector SA, Sawyer MH. Human boca-
virus: prevalence and clinical spectrum at a children's hospital. 
Clin Infect Dis 2006; 43: 283-8. [CrossRef]

23. Harris JA, Huskins WC, Langley JM, et al. Health care epide-
miology perspective on the October 2006 recommendations of 

the Subcommittee on Diagnosis and Management of 
Bronchiolitis. Pediatrics 2007; 120: 890-2. [CrossRef]

24. Salman N. RSV Enfeksiyonları; Tedavi ve Korunma. J Pediatr 
Inf 2011; 5: 136-7.

25. American Academy of Pediatrics. Respiratory Syncytial Virus. 
In: Red Book: 2012 Report of the Committee on İnfectious 
Diseases, 29th, Pickering LK(Ed), American Academy of 
Pediatrics, Elk Grove Village, IL; 2012.p.609.

26. Ventre K, Randolph A. Ribavirin for respiratory syncytial virus 
infection of the lower respiratory tract in infants and young 
children. Cochrane Database Syst Rev 2010; 12: CD000181. 

27. Wang EE, Tang NK. Immunoglobulin for preventing respiratory 
syncytial virus infection. Cochrane Database Syst Rev 2000: 
CD001725.

28. Sper ME, Good AB. The prevention of respiratory syncytial 
virus infection in children: focus on palivizumab. Clin Med Ther 
2009; 1: 459-69.

29. Weisman L. Populations at risk for developing respiratory 
syncytial virus and risk factors for respiratory syncytial virus 
severity: infants with predisposing conditions. Pediatr Infect 
Dis J 2003; 22: 33-7. [CrossRef]

30. Anderson LJ, Dormitzer PR, Nokes DJ, Rappuoli R, Roca A, 
Graham BS. Strategic priorities for respiratory syncytial virus (RSV) 
vaccine development. Vaccine 2013; 31: 209-15. [CrossRef]

Ayar et al.
RSV PneumoniaJ Pediatr Inf 2014; 8: 12-7 17

http://dx.doi.org/10.1136/thx.2004.037853
http://dx.doi.org/10.1007/s004310050798
http://dx.doi.org/10.1007/BF02718157
http://dx.doi.org/10.1093/clinids/22.5.778
http://dx.doi.org/10.1093/infdis/165.6.987
http://dx.doi.org/10.1136/adc.2008.153361
http://dx.doi.org/10.1086/505399
http://dx.doi.org/10.1542/peds.2007-1305
http://dx.doi.org/10.1097/01.inf.0000053883.08663.e5
http://dx.doi.org/10.1016/j.vaccine.2012.11.106

