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Introduction
The last two and a half years have been tumultuous for all medical professionals and healthcare facilities due to the raging COVID-19 
pandemic. As healthcare professionals, we must focus our efforts on the most meaningful and broad spectrum infection control 
interventions possible. The pandemic has been a stark reminder of the importance of the core elements of infection prevention and 
control, not only to protect the patient being treated but equally important to the safety of our healthcare providers. In healthcare 
settings, most Healthcare-Associated Infections (HAIs) originate from one or more of the three following sources:

 1. Contaminated Hands of the Healthcare Provider and Patient

 2. Contaminated Environmental Surfaces and Medical Devices

 3. Contaminated Skin of the Patient (Endogenous contamination) 

Most HAIs can be addressed by deploying a robust Infection Prevention and Control (IPC) program across all healthcare delivery 
settings. In 2017, the Centers for Disease Control and Prevention (CDC) Healthcare Infection Control Practices Advisory Committee, 
HICPAC, developed evidence-based recommendations to direct healthcare professionals on how to address the primary reasons 
most effectively for the transmission of infection in all healthcare settings. These recommendations became formally adopted and 
disseminated as the Core Infection Prevention and Control Practices for Safe Healthcare Delivery in All Settings-Recommendations 
of the Healthcare Infection Control Practices Advisory Committee. These recommendations were selected by the CDC committee as 
they are not expected to change and have the potential to substantially reduce the transmission of infection to both patients as well as 
healthcare professionals. 

The CDC Core Practices are categorized into eight different categories which include:

 1. Leadership Support

 2. Education and Training of Healthcare Personnel on Infection Prevention 

 3. Patient, Family, and Caregiver Education 

 4. Performance Monitoring and Feedback

 5. Standard Precautions

  a. Hand Hygiene

  b. Environmental Cleaning and Disinfection

  c. Injection and Medication Safety

  d. Risk Assessment with Appropriate Use of Personal Protective Equipment 

  e. Minimizing Potential Exposures

  f. Reprocessing of Reusable Medical Equipment 

 6. Transmission-Based Precautions

 7. Temporary Invasive Medical Devices for Clinical Management

 8. Occupational Health 

One of the most critical infection control interventions is that of environmental cleaning and disinfection. In the United States, 
disinfectants are regulated by the United States Environmental Protection Agency as pesticides. If a surface has visible contamination, 
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it should ideally first be cleaned, and then after it is visibly clean, the disinfection process can take place. Because of the varied nature 
of microorganism exposure that occurs in healthcare settings, Infection Preventionists must select broad spectrum disinfectant agents 
that will be effective against a wide variety of microorganisms including:

 • Gram + Bacteria

 • Gram – Bacteria

 • Enveloped Viruses

 • Nonenveloped Viruses

 • Pathogenic Fungi

 • Bloodborne Microorganisms (HIV, Hepatitis B Virus, Hepatitis C Virus)

 • Some Bacterial Spores such as Clostridioides difficile 

In addition to broad spectrum efficacy claims, manually applied disinfectants used in healthcare settings must have fast overall contact 
times which inactivate the targeted microorganisms in a reasonable time frame to allow for quick turnover of patient care environments. 
Healthcare Facilities should ideally select disinfectants with total overall contact times of 3-5 minutes. Finally, an additional 
consideration for healthcare facilities in terms of disinfectant use is equipment compatibility. Medical environments such as hospitals are 
filled with valuable and highly utilized pieces of patient care equipment that can be damaged by overly aggressive disinfectant agents if 
incompatible with the disinfectant chemistry. Before purchasing and implementing disinfectants, the Infection Preventionist and Clinical 
Value Analysis Professional should ensure that there is established compatibility between the disinfectant product and the most used 
medical devices such as cardiac monitors, intravenous pumps, tablet computers, and glucometers. This proactive approach will mitigate 
preventable damage to these expensive medical devices and prevent the voiding of any existing device manufacturer warranties. 

There are many different options for environmental cleaning and disinfection in healthcare settings with much of the United States 
market primarily using low or intermediate-level germicidal wipes for disinfection. Today’s complex healthcare environment requires a 
multi-layered approach. Novel technologies, such as Ultraviolet (UV) room disinfection, can bring a large-scale disinfection capability 
to terminal cleaning and in high-risk clinical environments such as intensive care settings, oncology and hematology, burn units and 
isolation units. These novel types of devices can be excellent adjuncts to existing manual cleaning and disinfection processes in 
all types of healthcare settings. They will provide for further bioburden reduction in the treated areas when used according to the 
manufacturer’s instructions. 

Core vs. Adjunctive Infection Control Measures
A key question that is often asked by healthcare leaders is which disinfectant product they should use and when? This question is 
best addressed by separating infection control interventions into two categories of core and adjunctive measures. Core infection 
control measures include cleaning and disinfection with ready-to-use disinfecting wipes/sprays/liquids, environmental monitoring, 
hand hygiene/hand washing, use of Personal Protective Equipment, electrostatic disinfection, and Ultraviolet (UV) room disinfection. 
Adjunctive measures, on the other hand, are deployed when outbreaks cannot be controlled despite the consistent use of core 
measures. These additional measures may include using fogging systems, other novel technologies, antimicrobial-coated 
environmental surfaces, and other tools such as UV or Electrostatic disinfection devices. Manual cleaning and disinfection remain the 
first part of the clinical environmental disinfection process, but it can be robustly supplemented with UV room disinfection technologies. 
Careful consideration should be given to those UV disinfection devices with third-party evidence and clinically relevant efficacy testing. 
By utilizing a multi-faceted approach to environmental cleaning and disinfection, healthcare facilities can significantly reduce the risk of 
cross-transmission and environmental contamination. 
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Clinical Evaluation of Novel Product Technologies
In contrast to manual cleaners and disinfectants, UV room disinfection devices’ microefficacy claims are not registered with the 
Environmental Protection Agency (EPA). Therefore, there can be wide disparities in manufacturer efficacy claims, claims support and 
actual instructions for use from device-to-device. Clinicians and healthcare facilities must thoroughly vet all UV disinfection technologies 
using an objective product evaluation checklist such as that from the Centers for Disease Control and Prevention Healthcare Infection 
Control Practices Advisory Committee. 
 
When evaluating novel environmental disinfection technologies, healthcare facilities should utilize a comprehensive, value-analysis-
based decision-making process.  

 •  Efficacy: Does the novel technology work? Will it be effective in inactivating (killing) the relevant microorganisms?

 • Safety: Is it safe for the Patient, Healthcare Team, and environment?

  •  Compatibility: Will the novel technology damage or degrade commonly used environmental surfaces and/or medical 
devices?   

Clinical Value Analysis Professionals and Infection Preventionists should carefully evaluate each novel technology and incorporate the 
following important questions into their institutional value analysis and product evaluation process:  

 • What type of regulatory approval is needed (FDA or EPA, or neither)?

 • What is the intended use of the device?

 • What is the exposure time needed to inactivate the targeted microorganisms?

 • How long does the treated area need to be closed off from patient and staff contact?

 • Where will the device physically be used (departments)?

 • Who will be the device users (Environmental Services, nursing, etc.)?

 • What is the utility of the disinfection device during outbreaks or pandemics? 

 • What type of training is required?

According to the Premier Value Analysis Guidebook, there are several core categories for clinical product evaluation that must be 
considered including:

 •   Evidence-Based Outcomes: Has the technology been demonstrated to impact clinical outcomes when used as part of a 
comprehensive bundle? Do independent, peer-reviewed studies exist to validate the efficacy of the technology? 

 •  Patient and Staff Safety: How does the technology enhance safety for both patients and healthcare providers?

 •  Current Organization and Industry-Leading Practices: How does this technology fit within the identified evidence-based 
practices in the clinical community?

 •  Regulatory Requirements: Does the technology meet all applicable regulatory requirements from organizations such as 
the Occupational Safety and Health Administration (OSHA), Centers for Medicare and Medicaid Services (CMS), and State 
Departments of Public Health?

 •  Total Cost of Care and other Financial Influences: In many instances, institutional HAI costs are widely unknown and 
underappreciated. When using traditional disinfection products, costs can vary significantly, especially with manual labor 
costs. Does the novel disinfection technology decrease the clinical and operational costs to the organization? 
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Clinical product evaluations of UV technologies should carefully consider the device’s users and where the device will be used in the 
healthcare facility. Many devices of this type will be operated by Environmental Services Technicians. These specialty technicians 
should receive training from the UV device manufacturer before usage of the device. UV room disinfection devices have specific 
considerations that must be evaluated by Infection Preventionists and Clinical Value Analysis Professionals. These considerations 
include: 

 • Microorganism efficacy claims (exposure time, distances at which testing has been conducted)
 • The distance at which efficacy is achieved on the targeted environmental surfaces
 •  Independence of testing and claims support (3rd party lab) that are performed in real-world clinical conditions and/or 

simulated clinical settings
 • Independent peer-reviewed published clinical studies demonstrating improved clinical outcomes 
 • After-use technology surface coverage confirmation, such as dose confirmation technology 
 • Cost/labor required to operate the machine
 • Equipment maintenance costs such as UV lamp replacement, required maintenance, etc. 
 •  The physical durability of the device and reliable usage in challenging healthcare environments (maximizing service life of 

device and reducing Total Cost of Ownership)

It’s important to note that not all UV disinfection technologies are equal in efficacy or efficiency. Clinical Value Analysis professionals 
and Infection Preventionists must carefully vet all potential UV technologies to ensure they meet all institutional efficacy and safety 
needs and comply with current regulations and evidence-based practices. An excellent and comprehensive resource to leverage in 
bridging the Clinical, Operational and Value analyses is the AHVAP Value Analysis Performance Levels Matrix (figure 1).  

Figure 1

Source: Image Used with Permission from Association of Healthcare Value Analysis Professionals
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Summary 
As the threats posed by high-risk microorganisms in the healthcare environment continue to become more common each year, Infection 
Preventionists and Clinical Value Analysis Professionals must take the necessary steps to build comprehensive infection prevention and 
control programs that are proactive in nature and agency-specific based on the population served. Multidrug-resistant microorganisms 
are evolving daily and as such our programmatic approach to infection prevention and control must as well. Mitigation of transmission 
is always the preferred goal of our efforts, but a robust response and outbreak investigation capability is equally necessary to protect 
patients, communities, and healthcare providers. Using new novel technologies such as well-researched UV disinfection devices 
can assist healthcare facilities with addressing the risks posed by high-risk microorganisms, reducing costs, and improving clinical 
outcomes. 

Additional Tools and Resources
Association of Healthcare Value Analysis Professionals, www.ahvap.org. 

Association for the Healthcare Environment, www.ahe.org.

CDC Core Infection Prevention and Control Practices Toolkit, 
https://www.cdc.gov/hicpac/recommendations/core-practices.html 

CDC Healthcare Infection Control Practices Advisory Committee Guidelines Repository, 
https://www.cdc.gov/infectioncontrol/guidelines/index.html.

Premier Value Analysis Guide, Fourth Edition 2020, https://offers.premierinc.com/WC2020-07GPOVAGuidebook_LandingPage.html.
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