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Objectives

 Review the etiology and epidemiology of common agents responsible for viral 

respiratory infections

 Highlight  how viral respiratory infections may be complicated by lower respiratory tract 

infections

 Discuss the impact of respiratory viral infections in the healthcare setting 
 HCWs 

 Patients

 Enumerate strategies to prevent and control respiratory infections in healthcare 

settings

 Leveraging your local  health department in respiratory viral infection prevention
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Respiratory Viral Infections

URI is reportedly the most common acute illness in United States, with the average adult 

estimated to have about 2-4 cold episodes/year

 coinfection with > 1 virus (such as rhinovirus and enterovirus) is possible in patients with 

upper respiratory infections

The most common viruses causing acute respiratory infections in children are rhinoviruses, 

respiratory syncytial virus (RSV), and influenza. 

In adults, rhinoviruses, influenza, and coronaviruses, including SARS-CoV-2 (the virus 

responsible for COVID-19), are major culprits.

4Influenza Other Respir Viruses 2022 Sep;16(5):891

Ann Intern Med. 2016 Mar 15;164(6):425-34,



Respiratory Viral Infections

Upper respiratory infections (URI), or "common colds" are acute, generally viral infections of the 

upper respiratory tract causing symptoms such as nasal congestion, sneezing, low grade fever, 

malaise and/or throat pain.
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Seasonality of respiratory virus infection in temperate regions

Annu. Rev. Virol. 2020. 7:83–101



Respiratory Viral Infections

Respiratory viral infections have a wide spectrum of presentations and disease severity. 

In children, these infections frequently manifest as mild symptoms such as cough, runny nose, 

and fever, but they can also lead to severe complications like bronchiolitis and pneumonia, 

especially in infants and those with underlying health conditions. 

These complications can require hospitalization and intensive care, imposing a considerable 

burden on pediatric healthcare resources.

In older adults and persons with chronic medical conditions including immunocompromised 

individuals, acute respiratory viral infections may progress or be complicated with bacterial co-

infection

6
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Respiratory Viral Infections
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Virus exposure, attachment and entry 
into upper respiratory tract host  cells

Virus replication, spread and 
inflammatory response 

Tissue damage and progressive 
pathology in respiratory tract

Lower respiratory tract infection with 
virus +/- co-infection with bacteria

The severity and outcome of microbial infections are 

determined by  host, pathogen, and environmental 

factors.

As the pathogen colonizes the host, it encounters members 

of the resident microbiota and/or other pathogens. 

These interactions can influence microbial pathogenesis, 

including increased bacterial adhesion, enhanced virion 

stability, and modulation of the immune response by one 

microbe that benefits the other.

Particularly relevant in anatomical sites that have complex 

microbial communities, including the respiratory tract

Spaeder MC, Fackler JC. Hospital-acquired viral infection increases mortality in children with severe viral respiratory infection. Pediatr

Crit Care Med 2011; 12:e317–21

Manchai et al. Hospital acquired viral respiratory tract infections: An underrecognized nosocomial infection. Infection, Disease and 

Health. 2020;25:175-180

Sender V, Hentrich K, Henriques-Normark B. Virus-Induced Changes of the Respiratory Tract Environment Promote Secondary 

Infections With Streptococcus pneumoniae. Front Cell Infect Microbiol. 2021 Mar 22;11:643326.

Manna S, McAuley J, Jacobson J, Nguyen CD, Ullah MA, Sebina I, Williamson V, Mulholland EK, Wijburg O, Phipps S, Satzke C. 

Synergism and Antagonism of Bacterial-Viral Coinfection in the Upper Respiratory Tract. mSphere. 2022 Feb 23;7(1):e0098421



Respiratory Viral Infections
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Virus exposure, attachment and entry 
into upper respiratory tract host  cells

Virus replication, spread and 
inflammatory response 

Tissue damage and progressive 
pathology in respiratory tract

Lower respiratory tract infection with 
virus +/- co-infection with bacteria

Younger age group

Older hospitalized patient with
➢ immunosuppression or 

➢ multiple co-morbidities including heart and lung disease 

Benign course of an upper respiratory viral 

infection may progress to severe disease

Spaeder MC, Fackler JC. Hospital-acquired viral infection increases mortality in children with severe viral respiratory infection. Pediatr

Crit Care Med 2011; 12:e317–21
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Respiratory Viral Infections in the 

Healthcare Setting

 Healthcare workers may be affected by respiratory viral infections. Incidence 

mirrors community transmission rates

 Absenteeism and presenteeism in healthcare workers due to respiratory illness

 89% of 152 HCWs reported 1 influenza or respiratory symptom over study period

 68% of HCWs worked with symptoms of influenza on some 8.8% of study days*

 In a prospective study of 170 HCWs, positive viral shedding noted in symptomatic HCWs of which 

46% reported working while ill. 

 Respiratory viral infections in HCWs may impact staffing 
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Kuster, S et al. Absenteeism and presenteeism in healthcare workers due to respiratory illness. ICHE, 42(3), 268-273

Esbenshade et al. Respiratory Virus Shedding in a Cohort of On-Duty Healthcare Workers Undergoing Prospective 

Surveillance. ICHE34(4), 373-378



Respiratory Viral Infections in the 

Healthcare Setting

 Patients may either present with a respiratory viral infection (RVI) from the 

community or develop nosocomial infection

 In a single center study over an 8 yr period there were 436 hospital –onset RVIs. Most 

occurred during the fall-winter months of October to March (315/436, 72.2%)

 Influenza (124/436, 28.4%), 

 RSV (84/436, 19.3%), 

 Rhinovirus (114/436, 26.1%) 

 Hospital-acquired respiratory viral infections are associated with increased length-of-stay and high 

mortality rates, particularly in patients who are elderly, have compromised immune systems, or 

underlying heart and lung disease

10

Selina Ehrenzeller et al.  Impact of Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) Prevention Measures on Non-

SARS-CoV-2 Hospital-Onset Respiratory Viral Infections: An Incidence Trend Analysis From 2015–2023, Clinical Infectious Diseases, 

2023

 HMPV (40/436, 9.2%), 

 Parainfluenza (52/436, 11.9%), 

 Adenovirus (22/436, 5.0%)



 283 patients met definition of hospital acquired viral respiratory infection over the study period (2012-

2018). Single center retrospective study in Northern Australia
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Respiratory Viral Infections in the 

Healthcare Setting

 The rate of hospital acquired respiratory viral infections increased over study period with younger patients 

more likely to be admitted to intensive care and need mechanical ventilation. 

 A higher mortality was found with individuals in the older age category. The morbidity and mortality did not 

differ based on the virus type. 

Manchai et al. Hospital acquired viral respiratory tract infections: An underrecognized nosocomial infection. Infection, Disease and Health. 2020;25:175-180



Respiratory Viral Infections in the 

Healthcare Setting

 In one study, 1 in 5 children admitted to a pediatric intensive care unit (ICU) due to 

a respiratory viral infection had acquired the infection in the hospital.

 These children had an approximately 6-fold increased likelihood of mortality 

compared with those who had community-acquired respiratory viral infections

12
Spaeder MC, Fackler JC. Hospital-acquired viral infection increases mortality in children with severe viral respiratory infection. Pediatr

Crit Care Med 2011; 12:e317–21

6 –fold risk of 

mortality
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Respiratory Viral Infections in the 

Healthcare Setting

Cluster map depicting locations, role groups, medical teams, and 

interconnections among SARS-CoV-2 infected staff members and patients 

Klompas M et al. SARS-CoV-2 Cluster in an Acute Care 

Hospital. Ann Intern Med. 2021 Jun;174(6):794-802.

SARS-CoV-2 and other 
respiratory viral infections can 
be transmitted in the 
healthcare setting between 
HCWs and patients in a 
complex pattern
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Preventative Strategies

Prevent or minimize introduction of 
respiratory viruses into the healthcare setting



Preventative Strategies

Prevent or minimize transmission of respiratory viruses within 

the healthcare setting



Preventative Strategies

Prevent or minimize introduction of 
respiratory viruses into the healthcare setting

Prevent or minimize transmission of 
respiratory viruses in the healthcare setting



Monitor and Manage Ill Healthcare Personnel

18
https://www.cdc.gov/infectioncontrol/guidelines/viral/prevent-viral.html

Healthcare workers should have a 
simple and clear process that they 
follow when ill

Facility sick leave policies should be 
non-punitive and flexible to prevent 
presenteeism



Vaccination Protects the Workforce and the Patient

19

50,000+ SARS-CoV-2 positive cases and over 100,000 contacts studied to understand the impact of 
immune status on the secondary attack rate (SAR)

A vaccinated index case-patient was associated with a lower SAR, when the last dose of vaccination was 
less than 6 months before the index-contact date

The immunity granted by mRNA vaccines played a significant role in reducing the infectiousness and 
contributed to decreasing the transmission of SARS-CoV-2.

Mongin, D., Bürgisser, N., Laurie, G. et al. Effect of SARS-CoV-2 prior infection and mRNA vaccination on 

contagiousness and susceptibility to infection. Nat Commun 14, 5452 (2023)



The influenza vaccination rate of all employees significantly increased from 56% (8,762/ 15,693) in 2006-

2007 to 94% in 2013-2014 (P < .0001). 

The proportion of nosocomial influenza infections significantly decreased (P = .045) during the study period 

and was significantly associated with increased HCW vaccination rates in the nursing staff (P = .043) and in 

personnel working in high-risk areas (P = .0497).

Increased HCW vaccination rates were associated with a reduction in the proportion of nosocomial influenza 

infections in immunocompromised cancer patients.

20
Frenzel et al. Association of increased influenza vaccination in health care workers with a reduction in nosocomial influenza 

infections in cancer patients. Am J Infect Control. 2016 Sep 1;44(9):1016-21.

Vaccination Protects the Workforce and the Patient



Respiratory Hygiene and Cough Etiquette

Visible reminders about the need 

for these practices at entrances 

and triage or waiting areas

Use CDC Project FirstLine Tools   
https://blogs.cdc.gov/safehealthcare/actions-for-

respiratory-virus-season/

Provide facemasks, hand 

sanitizers and tissue disposal 

receptacles

21https://stacks.cdc.gov/view/cdc/23304
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https://www.cdc.gov/infectioncontrol/projectfirstline/healthcare/print.html#an
chor_1646671363779



Broad Communication About 

Infection Control Practices

Simple, clear and broad messaging to patients seeking 

care and accompanying visitors to aid in triaging
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Symptom screening should be done with all 

patient scheduling and at initial point of 

contact to the health care system (triage or 

registration

https://www.cdc.gov/coronavirus/2019-ncov/hcp/non-us-settings/sop-triage-prevent-transmission.html



Administrative and Engineering Controls

Protection of healthcare workers and patients in a congregate setting through 

physical barriers at the reception, separate triage areas and distancing with seating

Limiting time spent in triage areas and waiting rooms by proactive and creative 

scheduling processes especially during periods when community spread of 

respiratory viruses is high

Single patient rooms or cohorting if needed

Working with facility engineers to improve ventilation delivery (eg. ensure air vents 

are not blocked) and indoor air quality in patient rooms and shared spaces 

24https://www.cdc.gov/coronavirus/2019-ncov/hcp/infection-control-recommendations.html



Broader Use of Source Control

Source control refers to use of respirators or well-fitting facemasks to cover a 

person’s mouth and nose to prevent spread of respiratory secretions when they are 

breathing, talking, sneezing, or coughing. 

 Healthcare workers, patients and visitors

May be considered during:

 Respiratory virus season (e.g., October – April)

 Local increases in ED and outpatient visits for influenza-like illness and COVID-19

 Local outbreaks on specific units in a facility 

25https://www.cdc.gov/infectioncontrol/guidelines/viral/prevent-viral.html#print



During the intervention period, the positivity 

rate decreased linearly from 14.65% to 

11.46%

Universal masking was associated with a 

significantly lower rate of SARS-CoV-2 

positivity among HCWs

26

Pre- pandemic era, prospective study

Nosocomial transmission of respiratory 
viral infections decreased by 50-60% in a 
high-risk population when masking 
compliance rates were high. 

Sung AD et al. Clin Infect Dis. 2016 Oct 15;63(8):999-1006
Wang et al. JAMA. 2020;324(7):703-704

Broader Use of Source Control



Broader Use of Source Control

27Caroline et al. ASHE.2023,3 e128,1-8



Broader Use of Source Control

28Caroline et al. ASHE.2023,3 e128,1-8



Personal Protective Equipment (PPE)

Droplet Precautions are intended to prevent 

transmission of pathogens spread through close 

respiratory or mucous membrane contact with 

respiratory secretions

The use of the mask is in addition to standard 

precautions, which includes use of a face shield or 

goggles as well as gown and gloves if contact with 

blood/body fluids is possible.

29

https://www.vdh.virginia.gov/content/uploads/sites/13/2016
/03/LTC_DropletPrecautionsForCareProviders_FAQ.pdf Infectious agents for which droplet precautions are indicated 

include B. pertussis, influenza virus, adenovirus, rhinovirus, N. 
meningitides, and group A streptococcus (for the first 24 hours 
of antimicrobial therapy).



Healthcare workers who enter the room of a 
patient with suspected or confirmed SARS-CoV-2 
infection should adhere to

 Standard Precautions and

 Use a NIOSH Approved particulate respirator 
with fit-tested N95 filters or higher

 Gown, gloves, and eye protection (i.e., goggles 
or a face shield that covers the front and sides 
of the face)

30https://www.cdc.gov/coronavirus/2019-ncov/hcp/infection-control-recommendations.html

Personal Protective Equipment (PPE)



Environmental Cleaning

Lobby areas, cafeterias, and 

waiting rooms are all high-

traffic spaces where 

respiratory viruses can spread. 

These areas should be 

cleaned regularly. 

It’s also important to disinfect 

reusable devices and not 

reuse disposable items.

31
https://blogs.cdc.gov/safehealthcare/actions-for-respiratory-virus-season/
https://www.cdc.gov/hai/pdfs/HowToReadALabel-Infographic-508.pdf



The Role of Your Public Health Department in Preventing 

Respiratory Viral Infections in Healthcare Settings

 Keep communication lines open to learn what may be going on in your 

community – they have surveillance data on multiple conditions including 

respiratory viral activity

 Education of staff about PPE use – donning and doffing, fit-testing 

 Help with resources for outbreak prevention, management and mitigation

32



The Role of Your Public Health Department in Preventing 

Respiratory Infections in Healthcare Settings

33https://www.vdh.virginia.gov/tuberculosis/
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The Role of Your Public Health Department in Preventing 

Respiratory Infections in Healthcare Settings

https://www.vdh.virginia.gov/tuberculosis/



The Role of Your Public Health Department in Preventing 

Respiratory Infections in Healthcare Settings

In Virginia, latent TB reporting can be done by leveraging the VDH portal

35https://www.vdh.virginia.gov/tuberculosis/



Summary
Healthcare acquired respiratory viral infections occur frequently especially during the cold 

and flu season.

Healthcare workers and visitors are can spread respiratory viruses to patients seeking care 

for other conditions

The very young and elderly can have complications from healthcare acquired respiratory 

viral infections leading to increased morbidity and mortality

There are multiple proven strategies to mitigate the spread of respiratory viral illness in 

healthcare settings

The local health department is a partner in preventing respiratory infection outbreaks in 

healthcare settings. 

36
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Thank 

You
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