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RSV: Viral Structure and Characteristics

• There is a single antigenic type of RSV, 

divided into two subgroups, A and B. 

• Usually one of these groups 

predominates on an epidemic.  

• The attachment glycoprotein (G) and 

the fusion (F)  glycoprotein are the two 

major glycoproteins on the surface of 

RSV. They control the initial phases of 

infection 

• F protein is the main target for antiviral 

development.

• Both G and F glycoproteins are 

targeted by neutralizing antibodies 

during natural infection 
Hijano et al. Front. Microbiol 2018; 9:3097



Epidemiology-transmission

• Close contact with an infected individual or direct inoculation 

into the eyes and nose of infectious secretions.

• Large-particle aerosols by coughs and sneezes of an ill person 

may transmit RSV to others within a radius of about 3 feet. 

• By touching objects that have been contaminated with 

infectious secretions, followed by self-inoculation into the 

eyes or nose.



Epidemiology 

• Prevalence

– Winter months

– Most frequently transmitted between family members and 

hospitals

– Strain A more prevalent than Strain B 

• The average incubation period 2 - 8 days.

• Shedding duration is typically 7 to 10 days



Epidemiologic Manifestations

• RSV outbreaks may vary year to year in size. 

• Severe LRTI from RSV occurs most frequently in the first year of life and is 

almost always associated with primary infection. 

• All children have experienced RSV infection within the first several years of 

life one or more times.

• Repeated infections are common not only among young children but 

throughout life.



Infections among adults

• Adults also may have repetitive RSV infection

• The lack of durable immunity is illustrated by a study of 15 healthy adults 

who became ill with a community-acquired RSV. They were challenged 

with RSV of the same strain group (A) at 2, 4, 8, 14, 20, and 26 months 

after natural infection. 

• Within 2 months of their natural infection, 47% became reinfected, and

• by 8 months, two thirds had been reinfected.

Hall et al. J Infect Dis 1991;163:693-698



• Infections occur year-round but peak during the cold season

• If RSV surveillance is conducted only during influenza season the burden of   

disease may be underestimated



Lancet 2017; 390: 946–58



The Burden of Respiratory Syncytial Virus

Infection in Young Children

• 5067 children enrolled in the study 

– 919 (18%) had RSV infections. 

• 20% of hospitalizations

• 18% of emergency department visits

• 15% of office visits for acute respiratory infections from November 

through April. 

• Average annual hospitalization rates were 17 per 1000 children under 6 

months of age and 3 per 1000 children under 5 years of age. 

• Most of the children had no coexisting illnesses. 

• Only prematurity and a young age were independent risk factors for 

hospitalization. 
Hall et al. N Engl J Med 2009;360:588-98.



• 10 studies  - RSV was the causative agent in

• 12%  of older adults with respiratory illness unselected for comorbidities

• RSV incidence among older adults increased with increasing age.

• 16% of lung transplant recipients. 

• 8-13% of hospitalized adults with chronic cardiopulmonary diseases during 

winter seasons. 

• Hospitalizations for RSV in older adults typically lasted 3 to 6 days, 

• substantial proportions ICU and mechanical ventilation. 

• Mortality rate was 6 - 8%. 

Colosia et al. PLoS ONE 2017;12(8): e0182321
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A total of 966 pathogens were detected in 853 (38%) of 2259 adults with pneumonia 

who had tests available for the detection of both bacterial and viral pathogens.

Rhinovirus (9%), influenza virus (6%), S pneumoniae  (5%) and the three atypical agents 
(Chlamydia pneumoniae, Legionella, and Mycoplasma pneumoniae) accounted for only 4%

N Engl J Med 2015; 373:415-427

(3%)



Community-Acquired Pneumonia Requiring Hospitalization among U.S. Adults
Estimated Annual Pathogen-Specific Incidence Rates of CAP Requiring Hospitalization, 

According to Age Group.

N Engl J Med 2015; 373:415-427



Case definition

• WHO “Extended SARI” case definition for hospital-based surveillance for 

severe RSV infection

• severe - defined as requiring hospitalization

• acute - defined as onset within the last 10 days

• respiratory infection - defined as having cough [in some sites cough or 

shortness of breath].

• In infants less than 6 mo, additionally include those who present with

• apnoea - defined as temporary cessation of breathing from any cause, 

and/or

• sepsis - defined as

– fever (37.5 °C or above) or hypothermia (less than 35.5 °C), and

– shock (lethargy, fast breathing, cold skin, prolonged capillary refill, fast weak 

pulse), and

– seriously ill with no apparent cause

https://www.who.int/influenza/rsv/rsv_case_definition/en/



Clinical Manifestations

• Occurs within either days or hours of exposure

• Vary from person to person

• Symptoms are often severe in children <2 years old

• Symptoms are mild in adults and children 



RSV infection among children

• RSV infection can cause a variety of respiratory illnesses in infants and 

young children. 

• In infants primary infections with RSV frequently involve the LRTI

– Pneumonia or bronchiolitis has been estimated to occur in 30 - 71%, 

depending  on the age and population

• Among young children and older individuals usually starts with an URTI

– Acute otitis media is a common 

– Recurrent infections URTIs

• 20 - 50% of recurrent infections among preschool-aged children involve the 

lower respiratory tract

Mandell, Douglas, And Bennett's Principles And Practice Of Infectious Diseases, 2015



Clinical characteristics of children < 5 years with RSV who were 
outpatients, compared with those who were hospitalized

Hall et al. N Engl J Med 2009;360:588-98.



Severe disease-children

• Severe disease most commonly occurs in very young infants. 

• Premature infants

• Very young infants  <6 months

• Children <2 years old with chronic lung or heart disease

• Children with suppressed immune systems

• Children who have neuromuscular disorders, including those 

who have difficulty swallowing or clearing mucus secretions

https://www.cdc.gov/rsv/clinical/index.html



Hall et al. Clin Infect Dis 2001; 33:792–6

Clinical Manifestations



RSV infections among adults accounted 

for

• 10%  hospitalizations for pneumonia

• 11,4 for COPD

• 5 % for CHF

• 5 - 27% of respiratory infections in long-term care facilities. 

• Risk for severe RSV infection is 

– older adults, especially those  65 years and older

– adults with chronic lung or heart disease

– adults with weakened immune systems

Mandell, Douglas, And Bennett's Principles And Practice Of Infectious Diseases, 2015

Falsey et al. N Engl J Med 2005;352:1749-59



Falsey et al. N Engl J Med 2005;352:1749-59

Respiratory Syncytial Virus (RSV) Compared with Influenza among Hospitalized Adults



Walsh et al. J Infect Dis 2004; 189:233–8



Immunocompromised patients

• High morbidity and mortality in patients receiving  solid-organ and 

hematopoietic cell transplantation (HCT) with more intensive 

chemotherapy regimens 

• The reported frequency of RSV infection varies 2 - 50%.

• Mortality rate of about 9 - 18%.

• RSV is often introduced onto wards by medical staff, visitors and spread 

may be rapid and difficult to control and accompanied by appreciable 

morbidity and mortality.

Mandell, Douglas, And Bennett's Principles And Practice Of Infectious Diseases, 2015



Hirsch et al. Clin Infect Dis 2013;56:258



RSV in patients with HSCT and/or HM

• Occur in 1-12% of adult patients with hematologic malignancy 

and HSCT

• Progression to LRTID is observed in 38% (mean; range, 0%–

68%) of leukemia and HSCT patients, 

• Mortality of 32% (range, 0%–70%)

Hirsch et al. Clin Infect Dis 2013;56:258



Khawaja et al. Haematologica. 2019



Among children with HIV infection, RSV was the most frequent 

identified cause of viral respiratory disease

SaΪnchez et al. J Pediatr Hematol Oncol 2006;28:154–159

• 53 respiratory viral 

infections were 

identified: 

• 26 (20%) in 129 HIV-

infected children  

• 27 (12%) in 218 

children with cancer

• 40% of these 

infections are 

hospital-acquired that 

emphasizes the need 

for isolation and 

preventive measures.



RSV Infections in Children With Acute Myeloid Leukemia

Sung et al. Pediatr Blood Cancer 2008;51:784–786

The prevalence of RSV infection ranged from 0% to 1% in induction and between 0.3 and 

2.2% in consolidation. RSV infections and deaths are rare in pediatric AML



Respiratory Viral Infections in Adults With Hematologic

Malignancies and Human Stem Cell Transplantation Recipients

Chemaly et al. Medicine 2006;85:278–287

Lack of RSV-directed antiviral therapy (p = 0.025) and age (p = 0.042) 
were associated with development of RSV pneumonia

(343 patients)



Ljungman et al. Bone Marrow Transplantation (2001) 28, 479–484

Lymphocytopenia was a significant risk factor for LRTI in patients with RSV infections



Burden of severe RSV disease among immunocompromised 

children and adults: a 10 year retrospective study

• From 239 RSV-positive immunocompromised patients 175 

were adults and 64 children of whom 111 (47.8%) presented 

with LRTI.

• Immunocompromised children were more likely to be 

admitted to hospital compared to adults (75% vs 62.9%, p = 

0.090)  but…

• Adults patients were more frequently admitted to the ICU 

(17/19) OR died (11/11). 

Chatzis et al. BMC Infectious Diseases 2018: 18:111



Chatzis et al. BMC Infectious Diseases 2018: 18:111



• RSV infection among young children is most often diagnosed clinically in 

the setting of the community’s RSV season. 

• Among adults, however, the findings are less specific, and RSV is 

commonly not suspected.

• Laboratory diagnosis may be made by 

– viral isolation

– rapid diagnostic tests

• Perform  poorly in adults, elderly and immunocompromised because of the lowviral  

titers in secretions

– RT-PCR, or 

– serology

Diagnosis

Mandell, Douglas, And Bennett's Principles And Practice Of Infectious Diseases, 2015



Treatment 

• No treatment given in mild disease

• Ribavirin aerosol 

– for children who have severe disease

• immune globulin

– The results with either polyclonal IVIG or the anti-F monoclonal 

antibody (palivizumab) alone or in combination  with ribavirin have 

been mixed, with some studies suggesting a trend toward diminished 

morbidity and progression to LRTI when used therapeutically



Sanford guide Collection 2018



Prophylaxis

• Palivizumab does not prevent infection but is associated with 

– diminished clinical severity, 

– Diminished the risk for developing LRTI

– Diminished need for hospitalization.

Mandell, Douglas, And Bennett's Principles And Practice Of Infectious Diseases, 2015



Prevention

• No RSV vaccine available

• Frequent hand washing

• At-Risk children injection of RSV antibodies monthly during peak season.

• Keeping school-age children away from younger siblings (anyone under 2 

years of age) if cold symptoms are present

• Minimize number of visitors with the infant

• Avoid crowded places 

• If possible, don’t take child to daycare during RSV season



Conclusions

• Respiratory syncytial virus (RSV) causes acute upper and lower tract 

respiratory illnesses

• It is one of the leading causes of death of infants <1 year of age worldwide

• Adults with comorbidities, elderly  and immunocompromised patients are  

at increased risk severe RSV infection


