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               No Legal or Medical Advice

               
               
               
               The Publication is provided for informational purposes only.
                  APIC does not offer legal or medical advice. Nothing contained in the
                  Publication is to be considered as the rendering of legal advice or medical
                  diagnosis or treatment. The Publication must not be relied upon in substitution
                  for the exercise of independent judgment, or for the legal advice of an attorney
                  or medical advice of a qualified health provider.
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         Module 4: Occupational
            Health

         
         
         
         
            
            
            This module first covers occupational risks and
               safeguards and addresses HCP occupational health program requirements, HCP
               communication about patient-related infection risks, assessing risk for occupational
               health programs, and IPC data evaluation and recommendations. It then discusses how
               the infection preventionist plans for and reacts to exposures, post-exposure
               intervention decision-making processes and steps, and how to respond to specific
               exposures. The module concludes with a discussion of HCP screening and
               vaccination/immunization recommendations.

            
            

         
         
         
         
   
      
         
         
         
         Section A: Employee and Occupational Health

         
         
         
         
            
            
            
               After
                  completing this section, learners will be able to:
               

            
            
            
            
               
               
               	
                  
                  
                  Collaborate with employee and occupational
                     health staff to identify HCP representing a transmission risk to patients,
                     coworkers, and communities.

                  
                  

               
               
               
               	
                  
                  
                  Assess risk of occupational exposure to
                     infectious diseases (e.g., Mycobacterium
                        tuberculosis, bloodborne pathogens [BBPs]).

                  
                  

               
               
               
               	
                  
                  
                  Collaborate with employee and occupational health staff to
                     evaluate data related to infection prevention and control (IPC) and then
                     provide relevant recommendations (e.g., needle stick injuries,
                     splashes).

                  
                  

               
               
               
               	
                  
                  
                  Consult on alternative IPC options (e.g., allergies to
                     products).

                  
                  

               
               

            
            
            
            In this section, we address HCP occupational health
               recommendations and programs and how to address them, as well as infection and
               transmission risk assessments.

            
            

         
         
         
         
   
      
         
         
         
         Occupational Health Programs

         
         
         
         
            
            
            
            
            Healthcare institutions are duty bound to protect
               the health and safety of their employees. HCP may be exposed to a wide variety of
               hazards, including exposure to physical, biological, and chemical agents; stress;
               and injury.

            
            
            
            To ensure safe working conditions, employers may be held
               accountable for providing a place of employment free of recognized hazards that may
               cause, or are likely to cause, death or serious physical harm to employees, including transmission of infection to and from HCPs. Employers may also be subject to workplace investigations,
                  records reviews, and medical examinations (among other things) to prove that the
                  conditions provided to employees satisfy government regulations and
                  accreditation standards.

            
            
            
            To that end, occupational health is a
               discipline dedicated to the well-being and safety of employees in the workplace.
               This includes the provision of clinical services for work-related injuries,
               exposures, and illnesses. In healthcare settings, the OHP
                  addresses workplace hazards including:

            
            
            
            
               
               
               	
                  
                  
                  Communicable diseases

                  
                  

               
               
               
               	
                  
                  
                  Slips, trips, and falls

                  
                  

               
               
               
               	
                  
                  
                  Patient handling injuries

                  
                  

               
               
               
               	
                  
                  
                  Chemical exposures

                  
                  

               
               
               
               	
                  
                  
                  HCP burnout

                  
                  

               
               
               
               	
                  
                  
                  Workplace violence

                  
                  

               
               

            
            
            
            An occupational health program (OHP) is an essential and necessary component
               of providing a safe environment for patients and HCP. In smaller healthcare
               settings, it is not uncommon for the IP to be responsible for the OHP.

            
            
            
            Across all healthcare settings, it is important for the IP and OHP to work
               collaboratively. Collaboration between the departments is crucial to successful
               development of policies and ongoing education and training, the implementation of
               pre-exposure vaccination programs, post-exposure intervention responses, and other
               program activities to prevent exposure to infectious diseases.

            
            
            
             Elements of an OHP
               include:

            
            
            
            
               
               
               	
                  
                  
                  Leadership and management.

                  
                  

               
               
               
               	
                  
                  
                  Communication, collaboration,
                     assessment, and reduction of risks for HCP.

                  
                  

               
               
               
               	
                  
                  
                  Medical evaluations.

                  
                  

               
               
               
               	
                  
                  
                  Occupational IPC education and training.

                  
                  

               
               
               
               	
                  
                  
                  HCP treatment.

                  
                  

               
               
               
               	
                  
                  
                  Immunization programs.

                  
                  

               
               
               
               	
                  
                  
                  Testing protocols.

                  
                  

               
               
               
               	
                  
                  
                  Management of potentially infectious
                     exposures and response.

                  
                  

               
               
               
               	
                  
                  
                  Management of HCP health records.

                  
                  

               
               

            
            
            
             Some
               examples of common requirements or programs associated with OHPs are:

            
            
            
            
               
               
               	
                  
                  
                  Organizational policies, procedures, and
                        performance measurements. These must be developed so that the
                     risk of exposure is limited for patients, visitors, and HCP.

                  
                  

               
               
               
               	
                  
                  
                  Work restrictions related to communicable
                        diseases. Policies should specify criteria for work
                     restrictions—including methods of communicating about them, how they are
                     managed, and how HCP are cleared to return to work.

                  
                  

               
               
               
               	
                  
                  
                  Workers’ compensation programs. The
                     IP may or may not be responsible for managing these programs, but they
                     should be familiar with workers’ compensation laws and their application
                     in the OHP.

                  
                  

               
               

            
            
            
            The healthcare organization’s
               administration, medical staff, and other HCP should support the elements of IPC
               for the OHP. Key support is commonly secured by:

            
            
            
            
               
               
               	
                  
                  
                  Educating HCP about the principles of
                     IPC and their individual responsibilities related thereto.

                  
                  

               
               
               
               	
                  
                  
                  Collaborating with the IPC department
                     in monitoring and investigating potentially harmful infectious disease
                     exposures and outbreaks.

                  
                  

               
               
               
               	
                  
                  
                  Providing care and follow-up to HCP
                     for work-related illnesses, injuries, and exposures.

                  
                  

               
               
               
               	
                  
                  
                  Keeping HCP information confidential.

                  
                  

               
               
               
               	
                  
                  
                  Identifying work-related infection
                     risks and adding appropriate preventive measures.

                  
                  

               
               
               
               	
                  
                  
                  Containing costs by preventing
                     infectious diseases that result in absenteeism and disability.

                  
                  

               
               

            
            
            
            
               Key Point

               
                  
                  
                  The healthcare
                     worker’s risk of exposure to emerging pathogens is real.
                     The role of the IP as a resource educator, advisor, and
                     consultant is vital to the well-being and safety of HCP,
                     patients, and the community.

                  
                  

            
            
            
            In situations where the
               organizational structure does not formally include the IP as a member of the
               OHP, the IP will still likely be responsible for addressing HCP exposure
               incidents and may be asked to provide guidance and references in support of OHP
               policies and procedures. Explicit communication and collaboration between the IP
               and occupational health leaders can improve HCP safety and the delivery of
               occupational IPC services.

            
            
            
            No matter what form the relationship between the OHP and an
               IP takes, counseling and communication are necessary to provide HCP with targeted
               information on the risk for and prevention of exposure to communicable diseases and
               pathogens in the workplace. HCP will need direction, guidance, and reassurance
               related to exposure events, including potential risks for acquiring an infection and
               the benefits and risks associated with post-exposure prophylaxis regimens. HCP
               should be educated on how to report known and potential exposures to communicable
               infectious diseases to their supervisors, OHP, and the IP.

            
            

         
         
         
         
         
            
            
            HCP Sick Policies

            
            
            
            
               
               
               
               HCP sick policies should be written and
                  enforced in a way that encourages staff to self-monitor and report infectious
                  illnesses. Employees must be encouraged to report symptoms of an infection—such
                  as fever, diarrhea, cough, sore throat, or skin lesion—to the IP or employee
                  health nurse. The human resources department and OHP must coordinate their
                  efforts to determine the best way to learn about why employees call in sick and
                  then use that information to craft or adjust the healthcare facility’s sick-time
                  policy.

               
               

            
            

         
         
         
         
            
            
            Policies Related to Refusal to Work or
               Overprecautions

            
            
            
            
               
               
               
               In many places, an employee may lawfully refuse
                  to work in unsafe conditions or may insist on wearing additional safety
                  equipment beyond what is required by the workplace. Generally speaking,
                  employees are not permitted to leave the job because of potentially unsafe
                  working conditions. Instead, employees must inform their employer of the unsafe
                  conditions or request an inspection of the workplace.

               
               
               
               If confronted with a real danger of serious injury or death,
                  an employee may refuse in “good faith” to work until the employer rectifies the
                  situation. To protect employees, the employer uses the reasonableness standard
                  to remove hazards that:

               
               
               
               
                  
                  
                  	
                     
                     
                     A reasonable person would believe presents a real danger of death or
                        serious injury.

                     
                     

                  
                  
                  
                  	
                     
                     
                     The source of danger is of an urgent nature.

                     
                     

                  
                  

               
               
               
               When an employee insists on wearing more
                  personal protective equipment (PPE) than the healthcare provider believes
                  necessary for preventing disease transmission, the employer must investigate the
                  employee’s rationale for wanting additional PPE and educate employees regarding
                  appropriate IPC techniques. If, after this, the employee insists on following
                  procedures contrary to the recommended approach, legal advice should be sought
                  regarding applicable laws on the subject. Some laws forbid discrimination
                  against an employee for complaining about health hazards, even when there is no
                  actual danger, as long as the employee has a reasonable belief that a danger
                  exists.

               
               

            
            

         
         
   
      
         
         
         
         Pregnant HCP Work Restrictions

         
         
         
         
            
            
            
            Pregnant HCP often express concern that they may
               be at increased risk of infections because of their pregnancy, and much anxiety can
               result from misinformation concerning epidemiology in general and the transmission
               of infectious agents in particular.

            
            
            
            One important protection
               for pregnant HCP is immunization. Immunization helps prevent certain preventable
               illnesses. As an added benefit, pregnant HCP pass on antibodies from
               immunization that protect the neonate for three to six months.

            
            
            
            For practical purposes, an otherwise
               healthy woman is not considered to be an immunocompromised host. Pregnancy does
               not increase the risk of acquiring infections and, for most infectious agents,
               clinical manifestations are no more severe in pregnant women.

            
            
            
            By consistently adhering to standard
               precautions (SP), especially hand hygiene (HH), HCP are protected against most
               exposure concerns during pregnancy. And by correctly following additional
               precautions (such as when exposure to blood or bodily fluids is anticipated),
               all HCP are optimally protected from exposure to infectious agents. Thus, it is
               not recommended that immunized pregnant HCP be restricted from caring for
               patients with certain known infections, except in a few specific
               instances.

            
            
            
            In general, pregnant HCP are at no greater
               risk provided they follow SP and relevant transmission-based precautions (TBP).
               However, pregnant HCP who are not immune to measles or rubella should not care
               for patients known to have either of these diseases. Other work restrictions
               recommended for pregnant HCP include caring for patients infected with
               parvovirus B19 or for patients with respiratory syncytial virus infections who
               are receiving ribavirin aerosol. Other restrictions may be considered on a
               case-by-case basis: it depends on their underlying health status and any
               restrictions should be reviewed with their primary and obstetric
               physicians.

            
            
            
            Additionally, postexposure prophylaxis may be considered as a
               treatment option for pregnant healthcare personnel in some circumstances where an
               exposure has occurred.

            
            
            
            
               Key Point

               
                  
                  
                  If pregnant HCP express concern about their assignments due to pregnancy, it is
                     important to hear and validate their concerns. These concerns may be addressed
                     by educating the pregnant HCP about the protection achieved through immunization
                     and correct use of SP and TBP. Should they still have concerns, the IP should
                     work with the HCP’s primary care provider or obstetrician to address specific
                     concerns.

                  
                  

            
            

         
         
         
         
   
      
         
         
         
         Assessing Risk for
            OHP

         
         
         
         
            
            
            
            From the IPC perspective, the goal of occupational
               health is to promote a safe and healthy environment; healthcare workers should also
               be aware of any potential hazards. An OHP should be used to educate HCP about:

            
            
            
            
               
               
               	
                  
                  
                  Biohazards to which they may be
                     occupationally exposed.

                  
                  

               
               
               
               	
                  
                  
                  The types of exposures that place their
                     health at risk.

                  
                  

               
               
               
               	
                  
                  
                  The nature and significance of such
                     risks.

                  
                  

               
               
               
               	
                  
                  
                  Appropriate first aid and follow-up for
                     potential exposures.

                  
                  

               
               

            
            
            
            The risk of occupational exposure may vary by job
               classification and role. HCP who may be exposed to highly pathogenic agents—such as
               in a clinical research lab—should receive a pre-placement medical evaluation. The
               evaluation should be provided by the HCP’s supervisor and be guided by a description
               of the requirements for the position and an understanding of the potential health
               hazards present in the work environment.

            
            
            
            During the performance of their work duties, health care personnel can
               be occupationally exposed to a variety of infectious diseases and may be at
               increased risk of contamination and infection. IPs need to follow existing
               regulations and recommendations to ensure the safety of the healthcare environment
               and the protection of healthcare workers, patients, and visitors against infectious
               agents.

            
            

         
         
         
         
         
            
            
            Assessing Risk of Occupational
               Exposure to Infectious Diseases

            
            
            
            
               
               
               
               Though exposure risk may arise through many avenues, two
                  important routes of exposure occur through the bloodborne and airborne methods.
                  It is especially important to understand the risk factors that facilitate the
                  transmission of infectious diseases along these routes, as it helps the facility
                  determine when additional interventions are necessary due to the presence of an
                  infected patient. In some jurisdictions, regulations mandate that specific
                  actions be taken when HCP are exposed to BBP or airborne transmission.

               
               

            
            
            
            
               
               
               Exposure to Blood, Bodily Fluids, and Other Potentially
                  Infectious Materials

               
               
               
               
                  
                  
                  
                  HCP are at risk for infections by bloodborne pathogens (BBP), which are infectious
                     microorganisms in human blood that can cause disease in humans. These pathogens
                     include hepatitis B (HBV), hepatitis C (HCV), and human immunodeficiency virus
                     (HIV). HCP might be exposed to these pathogens in the healthcare setting in several
                     ways, including percutaneous injury (for example, needlesticks and other sharps
                     injuries) and exposure to non-intact skin or mucous membranes (such as splashes and
                     sprays).

                  
                  
                  
                  The potential for contact with blood, bodily
                     fluids, and other potentially infectious materials (OPIMs) (including secretions and
                     excretions) is greatest when HCP have direct patient contact or when working in a
                     laboratory setting. Direct contact can occur because of:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Contact with blood and bodily
                           fluids, especially when appropriate barrier precautions are not followed: these
                           precautions help prevent the spread of infection to others (e.g.,
                           precautions for a major draining wound to protect from potentially
                              infectious organisms).

                        
                        

                     
                     
                     
                     	
                        
                        
                        Malfunctioning or defective personal protective
                           equipment (PPE), or PPE that is not worn appropriately.

                        
                        

                     
                     
                     
                     	
                        
                        
                        HCP failure to identify risk and the need
                           for PPE (e.g., a patient has herpes zoster on their back but the need for
                           gloves is not communicated to the respiratory therapist before chest
                           physical therapy is initiated, resulting in exposure; or the therapist fails
                           to use gloves to prevent the transmission of a multi-drug resistant organism
                           [MDRO]).

                        
                        

                     
                     
                     
                     	
                        
                        
                        Inadequate HH or failure to use PPE such
                           as gloves and gowns, which allows for the transmission of enteric illnesses,
                           such as hepatitis A (HAV), norovirus, or C. difficile spores.

                        
                        

                     
                     

                  
                  
                  
                  Relevant healthcare regulations typically apply to
                     all occupational exposures from blood and other bodily fluids. IPs should fully
                     understand the various components of BBP standards, including training and
                     documentation requirements. Although most facilities voluntarily comply with
                     precautions that are considered evidence-based best practices, some agency
                     regulations mandate additional guidelines, such as:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Developing a BBP exposure control plan to
                           eliminate or minimize exposure.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Providing BBP exposure control training
                           sessions for all employees at hire and then no less than annually
                           thereafter.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Maintaining accurate and confidential
                           records related to personnel training, vaccination, and management of
                           exposures.

                        
                        

                     
                     

                  
                  
                  
                  Common considerations to minimize the risk of BBP
                     exposure in a healthcare setting include:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Universal Precautions. Under normal circumstances,
                           an individual does not know if a sample collected from a patient or a laboratory sample
                           contains a bloodborne pathogen. HCP should treat these situations as if they
                           were known to be infectious at all times.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Availability of PPE. PPE supplies should
                           be stored in accessible locations to encourage proper use. Additionally, new
                           hire and ongoing employee education programs should include all elements
                           supported by evidence-based best practices.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Use of safety-engineered sharps devices.
                           HCP should practice with each device before use on patients. The IP should
                           solicit input from staff about how the device functions.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Location of sharps disposal containers.
                           Sharps containers should be accessible at the point of sharps use to avoid
                           transporting sharps over a long distance. Sharps and other contaminated
                           materials should be stored and maintained in a manner that increases HCP and
                           patient safety.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Proper disposal of used razors. To avoid
                           risk of a sharps injury, the protective plastic cover on a disposable razor
                           should not be replaced.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Cleaning and disinfection of common-use items. An approved hospital
                           disinfectant with an HIV or HBV label claim should be used for commonly used
                           equipment, including textiles/linens, such as blood glucose meters and any
                           surfaces that are potentially contaminated with blood or other potentially
                           infectious bodily substances. Facilities should clean and disinfect
                           equipment according to manufacturer’s instructions for use (IFU).

                        
                        

                     
                     
                     
                     	
                        
                        
                        Separate handling and storage of clean and soiled items. Soiled
                           items should be bagged at the location of use. Both clean and soiled items
                           should be separately and safely transported. Clean items should be stored
                           per facility guidelines.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Biohazard waste. The nature of contaminated waste should be
                           communicated to HCP by affixing appropriate labels bearing biohazard
                           symbols.

                        
                        

                     
                     
                     
                     	
                        
                        
                        HBV vaccination. All employees, after
                           receiving relevant education on BBPs, should be offered HBV vaccination. It
                           should also be available to all employees at risk for exposure within 10
                           days of a potential exposure incident.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Post-exposure follow-up within the prescribed
                              time periods. Potential HIV exposures should be treated within two
                           hours of an exposure incident. Testing should be offered to HCP who are
                           exposed to an infectious agent to determine the presence of the organism and
                           provide the staff member with follow-up treatment and counseling.

                        
                        

                     
                     

                  
                  

               
               

            
            
            
            
               
               
               Airborne Transmission and HCPs

               
               
               
               
                  
                  
                  
                  The spread of infection due to organisms that are
                     suspended in the air—airborne transmission—is of particular concern for HCP,
                     especially when they enter an environment in which someone has such a disease. These
                     airborne organisms can remain in the air for long periods of time and can travel
                     great distances due to their small size.

                  
                  
                  
                  Moreover, HCP need not have direct contact with an
                     individual infected with an airborne disease to become infected themselves; they may
                     still be exposed even when not providing direct patient care. Airborne transmission
                     of microorganisms (such as tuberculosis [TB]) is, therefore, a potential risk for
                     HCP when:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        A patient with an airborne disease is not
                           promptly recognized and isolated in a negative air-pressure isolation
                           room.

                        
                        

                     
                     
                     
                     	
                        
                        
                        An employee does not use appropriate
                           respiratory protection when caring for a patient in an isolation room.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Another healthcare provider has an
                           unrecognized airborne infection and reports to work.

                        
                        

                     
                     
                     
                     	
                        
                        
                        A visitor entering the facility is
                           infected with an airborne disease.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Ventilation is inadequate and carries air
                           from an isolation room to other areas of a facility.

                        
                        

                     
                     
                     
                     	
                        
                        
                        The ventilation system is contaminated
                           with an infectious agent.

                        
                        

                     
                     

                  
                  
                  
                  Across all industries, recording and reporting
                     standards for occupational injuries and illnesses include TB. Although aggressive
                     control methods have resulted in fewer cases in the United States in recent years,
                     TB infections remain a global concern. By appropriately diagnosing and treating TB,
                     HCP can help to prevent its spread in healthcare settings and communities at
                     large.

                  
                  
                  
                  An effective TB policy must include certain IPC
                     measures:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Conduct a TB risk assessment for the
                           facility.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Distribute a written TB IPC plan to detect, isolate, and
                           treat suspected or confirmed TB cases.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Develop and implement a respiratory
                           protection program.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Use respirators when needed.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Train HCP on respiratory protection and
                           patients and visitors on respiratory hygiene and cough etiquette.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Use signs advising proper IPC practices
                           (e.g., respiratory hygiene and cough etiquette).

                        
                        

                     
                     
                     
                     	
                        
                        
                        Ensure proper cleaning and disinfection of
                           contaminated equipment.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Implement controls to prevent and reduce
                           the concentration of infectious droplet nuclei (e.g., appropriate
                           ventilation, high-efficiency particulate air [HEPA] filtration, and
                           ultraviolet germicidal irradiation).

                        
                        

                     
                     
                     
                     	
                        
                        
                        Make testing and reporting (test results)
                           available to the infection control and ordering provider.

                        
                        

                     
                     

                  
                  

               
               

            
            

         
         
         
         
            
            
            Consulting on the
               Use of Alternative Prevention Options

            
            
            
            
               
               
               
               HCP
                  are exposed to a variety of environmental agents, cleaning products,
                  PPE, and HH products, to name but a few. The healthcare worker may
                  experience an adverse reaction to PPE, including gloves and masks,
                  as well as standard handwashing products, gels, and lotions. These reactions
                  may include allergies, asthma exacerbations, dermatitis, or other
                  adverse symptoms.

               
               
               
               IPC staff must work
                  collaboratively with the employee health department to identify
                  alternatives to protect both patients and HCP.

               
               
               
               Examples of alternative prevention options
                  include:

               
               
               
               
                  
                  
                  	
                     
                     
                     Alternative HH
                        products for HCP with confirmed allergies or adverse reactions to
                        standard products.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Special masks
                        or gloves for persons with allergies or dermatitis.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Reassignment to
                        other areas of the healthcare facility if HCP experience adverse
                        reactions to specific procedures or tasks in a particular area.

                     
                     

                  
                  

               
               
               
               HCP should report any findings to employee
                  health to be evaluated. In some cases, severe dermatitis or other
                  skin conditions may require that the employee be restricted from
                  duty until the condition is resolved and suitable alternatives are
                  tested.

               
               

            
            

         
         
   
      
         
         
         
         Hierarchy
            of Controls

         
         
         
         
            
            
            
            The National Institute for Occupational Safety and Health
               (NIOSH), part of the Centers for Disease Control and Prevention (CDC), has developed
               a hierarchy of controls, shown in Exhibit 4-1, to protect workers from hazards in the workplace; it may be
               easily adapted for use in other aspects of IPC programs (IPCPs) and strategies.

            
            
            
            
               Exhibit 4-1: Hierarchy of Controls[image: An inverted triangle chart showing the Hierarchy of Controls for workplace hazard reduction. In order from most effective to lease effective, they are Elimination, Substitution, Engineering Controls, Administrative Controls, and PPE.]
            
               Source: Adapted from the CDC’s
                  Hierarchy of Controls.
               

            
            
            
            
            Strategies at the top of the hierarchy are
               described as generally more effective and protective than those at the bottom;
               however, it is important to note that all levels within the hierarchy are critical
               for effective IPCPs in healthcare facilities and that multiple levels of control can
               be implemented concurrently as well as sequentially.

            
            
            
            The five levels of the hierarchy are:

            
            
            
            
               
               
               	
                  
                  
                  Elimination. Physically remove or limit the hazard.

                  
                  

               
               
               
               	
                  
                  
                  Substitution. Replace a product or a process to reduce the hazard.

                  
                  

               
               
               
               	
                  
                  
                  Engineering controls. Isolate people from the hazard or prevent
                     contact by reducing exposure to the hazard.

                  
                  

               
               
               
               	
                  
                  
                  Administrative controls. Change the way that people work.

                  
                  

               
               
               
               	
                  
                  
                  Personal protective equipment. Protect people using PPE.

                  
                  

               
               

            
            
            
            It should be noted that some healthcare settings
               may not have the option of the elimination or substitution levels; however,
               engineering and administrative controls, as well as PPE use, should be available in
               all healthcare settings and can be incorporated into any IPC program’s planning and
               implementation strategies.

            
            

         
         
         
         
   
      
         
         
         
         Needlestick Data

         
         
         
         
            
            
            
            As with other programs, gathering feedback
               through surveillance and other methods is crucial to the continued effectiveness of
               an OHP. When applied to occupational health and safety, surveillance involves
               collection, analysis, and dissemination of data on hazards, like needlesticks, that
               have endangered or may endanger HCP.

            
            
            
            The use of feedback from injured or sick staff
               can help the IP identify gaps in system processes as well as successfully implement
               process improvements and evaluations. Involving injured workers and other HCP in
               this process is beneficial because it helps to avoid repeated injuries of the same
               type and to ensure buy-in from HCP.

            
            
            
            As much of the information that should be
               monitored for an OHP is the same as that which should be gathered under normal
               surveillance and outbreak control processes, we will not cover those in depth.
               Instead, we will focus on one particular source of data—needlestick data—that is
               more unique to OHPs and then discuss methods to address the risk of needlesticks in
               order to help control exposure to BBP.

            
            
            
            Needlestick data from injured workers
               can be collected by use of a sharps injury log (SIL), which
                  characterizes the who, where, what, when, and how of injury events. The SIL
               should include:

            
            
            
            
               
               
               	
                  
                  
                  The date and facility name.

                  
                  

               
               
               
               	
                  
                  
                  An identification of the device (type and brand).

                  
                  

               
               
               
               	
                  
                  
                  The location of the incident (work area).

                  
                  

               
               
               
               	
                  
                  
                  The circumstances surrounding the incident.

                  
                  

               
               
               
               	
                  
                  
                  The procedure being performed (disposal, injection,
                     etc.).

                  
                  

               
               
               
               	
                  
                  
                  The body part affected.

                  
                  

               
               
               
               	
                  
                  
                  Any objects or substances involved.

                  
                  

               
               

            
            

         
         
         
         
   
      
         
         
         
         Control Measures for Bloodborne Exposure

         
         
         
         
            
            
            
            Occupational exposure of HCP to blood and OPIMs poses a
               significant public health risk for the transmission of HIV, HBV, HCV, and other
               BBPs. Percutaneous injuries from contaminated sharps account for the largest number
               of HCP exposures to blood and OPIMs.

            
            
            
            The possibility of pathogen transmission—including
               HIV, HBV, and HCV—from needlestick injuries should not be dismissed, even under
               low-risk conditions. If a needlestick occurs and the original purpose of the device
               (to blood draw or to administer an injection, for example) or the source patient on
               which it was used cannot be identified, then exposed HCP may have to follow the
               post-exposure protocol for an HIV exposure as a precautionary measure.

            
            
            
            Some BBP standards require that employers
               (for example, healthcare facilities) use engineering and work practice controls
               to reduce or eliminate occupational exposure to blood and OPIMs. Engineering
               controls and work practice controls serve to protect workers from exposure,
               either by changing the way a task is performed (work practice controls) or by removing
               hazardous conditions or placing barriers between a hazard and the worker (engineering controls).

            
            
            
            Employers must select control measures that are effective
               at reducing injuries from contaminated sharps. This includes sharps used for patient
               care, diagnostic and clinical testing, surgery, and drug and vaccine delivery, to
               name but a few.

            
            
            
            Safety-engineered devices should be those that are most
               appropriate for each specific medical or diagnostic procedure, based on a
               facility’s exposure determination and procedures or tasks where exposure to
               blood or OPIMs is reasonably anticipated. The appropriate controls will vary
               from facility to facility, depending on the types of medical and preventive
               services being performed.

            
            

         
         
         
         
         
            
            
            Blood
               Collection

            
            
            
            
               
               
               
               HCP can sustain
                  injury or exposure to blood and bodily fluids when using equipment for
                  blood-drawing procedures. This equipment includes butterfly-type and
                  vacuum-tube phlebotomy needles, as well as disposable or blood gas syringes.
                  Other devices used to collect blood samples may also cause injuries that
                  result in BBP transmission, including fingerstick and heelstick lancets,
                  glass vacuum or specimen tubes, and glass capillary tubes.

               
               
               
               Protective designs currently exist for
                  every category of device related to blood drawing, including:

               
               
               
               
                  
                  
                  	
                     
                     
                     Shielded or self-blunting
                        needles for vacuum-tube phlebotomy sets.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Plastic, break-resistant
                        vacuum/specimen tubes.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Retracting, sheathing, or
                        blunting butterfly-type needles.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Blunt cannula blood transfer
                        devices.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Blood gas syringes (used for
                        other purposes as well) with a hinged needle shield that can be put
                        in place over the needle without using the hands.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Automatically retracting
                        fingerstick and heel-stick lancets.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Unbreakable plastic capillary
                        tubes for hematocrit determination.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Hemoglobin reader (providing a
                        value that translates into a hematocrit value) that does not use
                        capillary tubes or require centrifugation of the sample.

                     
                     

                  
                  

               
               

            
            

         
         
         
         
            
            
            Surgical
               Procedures

            
            
            
            
               
               
               
               In settings such as the operating room,
                  altered surgical techniques, updated instrument design, modifications in
                  personal barriers, and increased adherence to standard precautions have been
                  shown to reduce blood contacts. 

               
               
               
               Compared with hollow-bore needles, suture needles have a much smaller
                  potential for transferring a significant quantity of blood during a
                  needlestick, especially after passing through one or two layers of latex or
                  other glove material. However, it is still important to prevent suture
                  needle injuries to reduce the need for post-exposure follow-up and patient
                  testing. Suture needle injuries frequently occur during, rather than after,
                  the use of the needles. One engineering control may be to use blunt suture
                  needles. These needles are not sharp enough, under normal conditions, to
                  cause percutaneous injuries to HCP, but they are sharp enough to penetrate
                  internal tissues.

               
               
               
               The use of
                  disposable scalpel blades is another cause of percutaneous injuries during
                  or after surgery. Scalpel blades are more likely than needles to cause deep
                  or otherwise severe injuries resulting in moderate or profuse bleeding.
                  Hence, injuries caused by scalpel blades are associated with a greater
                  likelihood of significant blood contact between patients and surgical
                  personnel. A variety of prevention alternatives target the different
                  mechanisms of scalpel blade injuries. Options for preventing injuries
                  include:

               
               
               
               
                  
                  
                  	
                     
                     
                     Using alternative devices such
                        as blunt electrocautery devices and laser devices when
                        appropriate.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Substituting endoscopic surgery
                        for open surgery when possible.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Using round-tipped scalpel
                        blades instead of sharp-tipped blades.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Using retractable, disposable
                        scalpels.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Using alternative materials
                        (e.g., silicone) blades.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Avoiding manual tissue
                        retraction by using mechanical retraction devices.

                     
                     

                  
                  

               
               

            
            

         
         
   
      
         
         
         
         Section B: Planning for and Reacting to Exposures

         
         
         
         
            
            
            
               After
                  completing this section, learners will be able to:
               

            
            
            
            
               
               
               	
                  
                  
                  Collaborate with employee and occupational health
                     regarding counseling, follow-up, and work restriction recommendations
                     related to communicable diseases and exposures.

                  
                  

               
               

            
            
            
            In this section, we discuss post-exposure plans, including
               work restrictions, before moving on to cover post-exposure communication and how to
               respond to specific exposures.

            
            

         
         
         
         
   
      
         
         
         
         Developing Post-Exposure Plans

         
         
         
         
            
            
            
            Healthcare facilities should have a policy and
               protocols for post-exposure management. Prompt and appropriate use of postexposure
               prophylaxis (PEP) after exposures decreases the risk of infection transmission. The
               facility plan must include a method for reporting and evaluating an exposure event
               as well as a rapid response process. The post-exposure plan should be reviewed
               annually and when changes in risk occur.

            
            
            
            In many regions, regulations provide directives for
               employers to develop a healthcare facility’s exposure plan. The exposure plan
               provides details on the protective measures provided by the employer for HCP. Other
               details that should be covered in the plan include work practice controls, PPE,
               provision of HBV vaccination within 10 days of employment, and training of personnel
               at risk for exposure.

            
            
            
            Additionally, the plan should document annual consideration and implementation
               of the appropriate engineering controls. Requirements for device evaluation,
               processes for employee input, and maintenance of a sharps injury log should also
               be documented. Non-managerial HCP should be consulted whenever evaluating and
               selecting medical devices and equipment for use in the facility.

            
            
            
            An effective OHP should have a post-exposure
               management plan that includes:

            
            
            
            
               
               
               	
                  
                  
                  Clearly stated policies and procedures
                     that address confidentiality of exposed and source persons and how to
                     manage the exposure.

                  
                  

               
               
               
               	
                  
                  
                  Education and training of workers on the epidemiology, transmission, and symptoms of
                        common bloodborne pathogens, as well as to address
                     misconceptions and fears.

                  
                  

               
               
               
               	
                  
                  
                  Resources for rapid access to clinical
                     care.

                  
                  

               
               
               
               	
                  
                  
                  Post-exposure prophylaxis (PEP), which
                     is the use of antimicrobial (such as antiretroviral) medicines after a
                     possible exposure to a pathogen.

                  
                  

               
               
               
               	
                  
                  
                  Recommendations for source testing for
                     HIV, HBV, and HCV, for both the source person (if known) and HCP.

                  
                  

               
               
               
               	
                  
                  
                  Monitoring for symptom development and infection spread among exposed
                     individuals.

                  
                  

               
               

            
            
            
            
               Key Point

               
                  
                  
                  Occupational exposures
                     should be considered urgent medical events to ensure
                     timely post-exposure management.

                  
                  

            
            

         
         
         
         
   
      
         
         
         
         Post-Exposure Intervention Decision
            Process

         
         
         
         
            
            
            
            Some infectious processes present a
               possible threat to HCP and have specific indications for post-exposure intervention.
               A decision tree may be used for exposures in which specific responses are not
               indicated due to the specific nature of the exposure or regulatory or legal
               requirements. Exhibit 4-2 provides a decision tree for assessing
               general occupational exposures and associated interventions.

            
            
            
            
               Exhibit 4-2: Decision Tree for Managing HCP Exposures[image: A flowchart titled “Index case – Verify diagnosis” showing a decision tree for post-exposure follow-up of potentially infectious patients. Go to long description for more details.]
            
               Go to long description.
               

            
            
            

         
         
         
         
   
      
         
         
         
         Employer Response to an Employee Infection or
            Exposure

         
         
         
         
            
            
            
            Employers may need to make difficult decisions about what
               to do when an employee has an infection like HIV, HBV, and others, because they must
               balance potential charges of employee discrimination against the possible
               repercussions of a poorly informed public.

            
            
            
            When a provider learns that an employee
               has an infection, a facility representative should approach the employee
               confidentially, and with sensitivity, to determine the appropriate action to protect
               the employee, other HCP, and the patient population from infection transmission.

            
            
            
            The provider and employee should take
               reasonable protective measures, which may include limiting the employee to
               noninvasive procedures and related tasks, temporarily assigning them to other
               activities or responsibilities, and ensuring that other elements of the exposure
               control plan are in place. If an employee does not agree with the provider on the
               necessary procedures or protocols, then the comments and actions of the provider and
               employee should be fully documented. After considering ways to accommodate the
               employee while maintaining patient safety, the employer may proceed with disciplinary action or
               termination should the employee still refuse to comply with the exposure control
               plan.

            
            
            
            Work restrictions may be indicated for workers who are
               ill or have been exposed to illnesses capable of asymptomatic transmission.
               Potential work restrictions are based on the type of employee illness and the level
               of patient contact. As part
               of a facility’s duty to provide quality patient care, processes should be in place to detect,
               reassign, and remove contagious staff from direct patient care. Failure to recognize obvious symptoms of an
               employee’s poor health or failure to remove such employees from duty may create a
               legal liability for the organization.

            
            
            
            Restrictions due to infectious diseases
               or illnesses should be based on local regulations. For any given restriction,
               specific guidelines exist that dictate how long the restriction should remain in
               effect (for example, until five days after starting antimicrobial therapy or until
               lesions have healed).

            
            
            
            Responses to infectious diseases may
               range from no restrictions to complete exclusion of duty. Some commonly encountered
               responses, with examples of situations in which they may apply (subject to local
               regulations), are:

            
            
            
            
               
               
               	
                  
                  
                  No restriction.

                  
                  

               
               
               
               	
                  
                  
                  No restriction, prophylaxis
                     recommended.

                  
                  

               
               
               
               	
                  
                  
                  Cover lesions; restrict from
                     care of high-risk patients.

                  
                  

               
               
               
               	
                  
                  
                  Restrict from patient contact.

                  
                  

               
               
               
               	
                  
                  
                  Restrict from patient contact and contact with
                     the patient’s
                     environment.

                  
                  

               
               
               
               	
                  
                  
                  Restrict from patient contact, contact with the
                     patient’s
                     environment, or food handling.

                  
                  

               
               
               
               	
                  
                  
                  Exclude from duty.

                  
                  

               
               

            
            
            
            
               Key Point

               
                  
                  
                  Generally speaking, HCP should not come to work with symptoms
                     that suggest the presence of contagious disease. These include:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Fever >100°F (38°C).

                        
                        

                     
                     
                     	
                        
                        
                        Sore throat.

                        
                        

                     
                     
                     	
                        
                        
                        Uncontrolled respiratory
                           symptoms.

                        
                        

                     
                     
                     	
                        
                        
                        Vomiting or diarrhea.

                        
                        

                     

                  
                  
                  
                  In all circumstances, applicable
                     regulations should be followed whenever present.

                  
                  

            
            
            
            In addition to those HCP that present
               with illnesses, other HCP may be restricted from certain duties due to active
               exposures or post-exposure protocol (even without a symptomatic response).

            
            
            
            
            
               Key Point

               
                  
                  
                  As is the case in other areas (such as
                     employee vaccination programs), any work restrictions or disciplinary actions
                     taken due to an employee refusing to comply with work restrictions must be
                     discussed with human resources to ensure that it conforms to applicable labor
                     laws, regulations, and agreements.

                  
                  

            
            

         
         
         
         
   
      
         
         
         
         Post-Exposure
            Communication Recommendations

         
         
         
         
            
            
            
            The exposure control plan should include written
               protocols for prompt reporting, evaluation, counseling, treatment, and follow-up of
               occupational exposures; these protocols should be made available to HCP by the
               facility.

            
            
            
            Post-exposure plans should ensure that HCP are informed
               about:

            
            
            
            
               
               
               	
                  
                  
                  Risk
                     of exposure or illness.

                  
                  

               
               
               
               	
                  
                  
                  Testing recommendations and procedures.

                  
                  

               
               
               
               	
                  
                  
                  Options for and risks and benefits of PEP or treatment.

                  
                  

               
               
               
               	
                  
                  
                  Any
                     need for specialty care.

                  
                  

               
               
               
               	
                  
                  
                  Follow-up testing and treatment.

                  
                  

               
               
               
               	
                  
                  
                  Work
                     restrictions, if indicated.

                  
                  

               
               
               
               	
                  
                  
                  Risk
                     of transmitting infections to others and methods to prevent
                     transmission.

                  
                  

               
               
               
               	
                  
                  
                  Signs
                     and symptoms of illness to report after an exposure, including potential
                     side effects of prophylaxis.

                  
                  

               
               

            
            
            
            Protocols and recommendations should be included
               for exposures to certain specific diseases as well. These are later in this
               topic.

            
            

         
         
         
         
         
            
            
            Communication of Infectious Disease Exposures to HCP and
               Others

            
            
            
            
               
               
               
               Both healthcare organizations and HCP have a
                  professional responsibility to ensure that illnesses are reported in a timely
                  manner whenever the illness may pose a risk to patients, other HCP, or the
                  community.

               
               
               
               
                  Key Point

                  
                     
                     
                     A healthcare
                        facility’s duty to inform individuals of a communicable
                        disease situation extends to persons other than
                        patients. This duty of reasonable care extends to all
                        employees, volunteers, and visitors on the
                        premises.

                     
                     

               
               
               
               Healthcare facilities should have plans in
                  place that clearly outline the notification procedure, including the relevant time
                  frame, for reporting possible exposures to infectious diseases. Public health
                  authorities must be notified when an infectious disease or illness has public health
                  implications, or as requirements otherwise dictate. Reporting notable infections can
                  speed the identification of chains of transmission and outbreaks as well as
                  facilitate the notification process for those possibly exposed.

               
               
               
               Adverse events due to medical devices or
                  equipment can also result in HCP exposure to infectious diseases (for example,
                  sharps injuries), and devices involved in such exposures—whether due to a
                  quality problem or some other issue—should be reported.

               
               
               
               Failure to report an infection could be cause
                  for legal action if a patient or others become infected. The test for negligence
                  includes whether the facility’s care or lack of care caused the infection and
                  whether the healthcare facility and the personnel working with the patient acted
                  in a reasonable and prudent manner to recognize, report, and try to control the
                  infection.

               
               

            
            

         
         
         
         
            
            
            Communicating to Non-Facility Personnel

            
            
            
            
               
               
               
               In the event of a possible exposure, the IP may need to
                  share information on the source patient with outside personnel, such as fire,
                  emergency medical services, volunteers, and law enforcement officers. An individual
                  designated by each emergency response agency should be responsible for managing
                  exposure events and communicating with healthcare facilities. Healthcare facility
                  IPs should develop a working relationship with the designated infection control
                  officers (DICOs) in their community.

               
               
               
               DICOs act as a liaison between the medical facility
                  and the exposed emergency response personnel. The DICO is charged with the task of
                  establishing that an actual exposure occurred and that proper care and counseling
                  are rendered. The DICO should share their contact information with the IPs and vice
                  versa in order to facilitate prompt notification. The overall goal of communication
                  between the IP and DICO is to ensure that there is a notification process for
                  exposure situations and that the process is streamlined and completed in a timely
                  manner.

               
               
               
               
                  Key Point

                  
                     
                     
                     The IP must ensure that
                        HCP are trained on the proper procedures for post-exposure
                        follow-up as well as any policies governing source patient
                        testing. The IP needs to ensure that emergency department
                        staff is aware of their notification responsibilities and
                        time frames for compliance.

                     
                     

               
               
               
               There are essentially three players in the
                  notification process: the exposed public safety or emergency response employee, the
                  DICO, and the representative from the medical facility to which the source patient
                  was transported.

               
               

            
            

         
         
   
      
         
         
         
         Bloodborne Pathogen Post-Exposure

         
         
         
         
            
            
            
            Exposure to
               BBPs is a serious concern for HCP. Despite improved methods for preventing them,
               occupational exposures still occur. Therefore, post-exposure management is an
               integral component in helping prevent BBP transmission. There are specific
               recommendations for post-exposure treatment and management of occupational blood
               exposure to HBV, HCV, and HIV.

            
            
            
            An exposure that could place HCP at risk
               for an HBV, HCV, or HIV infection is defined as a percutaneous injury (for example,
               a needlestick or cut with a sharp object) or contact of mucous membrane or
               non-intact skin (for example, exposed skin that is chapped, abraded, or afflicted
               with dermatitis) with blood, tissue, or other body fluids that are potentially
               infectious. The probability of infection after exposure of a susceptible person
               depends on:

            
            
            
            
               
               
               	
                  
                  
                  The type and severity of the exposure.

                  
                  

               
               
               
               	
                  
                  
                  The pathogen involved.

                  
                  

               
               
               
               	
                  
                  
                  The amount of blood involved in the exposure.

                  
                  

               
               
               
               	
                  
                  
                  The amount of pathogen in the patient’s blood at the time of exposure.

                  
                  

               
               
               
               	
                  
                  
                  The susceptibility of the exposed
                     person.

                  
                  

               
               

            
            
            
            
               Key Point

               
                  
                  
                  BBP exposure incident
                     follow-up, including information in the sharps injury log
                     (SIL), must be kept confidential to protect the privacy of
                     the injured worker.

                  
                  

            
            

         
         
         
         
         
            
            
            HBV Exposure

            
            
            
            
               
               
               
                The risk of acquiring hepatitis B infection from
                  occupational exposure is dependent on the nature and frequency of exposure to
                  blood or to body fluids containing blood from persons who have either acute or
                  chronic HBV infection.

               
               
               
               An exposure to HBV
                  occurs when the source person tests positive for hepatitis B surface antigen
                  (HBsAg) or when their HBV status is unknown. All HCP, including those who have
                  demonstrated protection against HBV, should be advised to immediately report
                  blood or bodily fluid exposures to occupational health. An evaluation of the
                  appropriate measures to prevent transmission of BBPs should then take
                  place.

               
               
               
               If the exposed person
                  is vaccinated but the vaccine response is unknown, then a baseline test for HBV
                  antibodies (hepatitis B core antibodies [anti-HBc] and surface antibodies
                  [anti-HBs]) should be performed. Depending on the positive or negative result
                  for each of the HBsAg, anti-HBc, and anti-HBs tests, the baseline test may
                  indicate a variety of overall results, as shown in Exhibit 4-3.

               
               
               
               
                  Exhibit 4-3: Interpretation of HBV Serologic Test Results
                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           
                              
                              
                              
                              
                              
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    Test—Result

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Interpretation

                                    
                                    
                                 

                              
                           
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          HBsAg—Positive

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Total
                                             anti-HBc—Positive

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          IgM
                                             anti-HBc—Positive

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Anti-HBs—Negative

                                          
                                          

                                       

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Acute infection

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          HBsAg—Positive

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Total
                                             anti-HBc—Positive

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          IgM
                                             anti-HBc—Negative

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Anti-HBs—Negative

                                          
                                          

                                       

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Chronic infection.

                                    
                                    
                                    
                                    Note: IgM anti-HBc also might be
                                       positive in persons with chronic infection during severe
                                       HBV infection flares or reactivation.

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          HBsAg—Negative

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Total
                                             anti-HBc—Positive

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Anti-HBs—Positive

                                          
                                          

                                       

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Resolved infection

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          HBsAg—Negative

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Total
                                             anti-HBc—Negative

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Anti-HBs—Positive

                                          
                                          

                                       

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Immune due to prior vaccination (if
                                       documented complete series)

                                    
                                    
                                    
                                    Note: Immune if
                                       anti-HBs concentration is > 10mIU/mL after vaccine
                                       series completion.

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          HBsAg—Negative

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Total
                                             anti-HBc—Positive

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Anti-HBs—Negative

                                          
                                          

                                       

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Possible interpretations:

                                    
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          Resolved
                                             infection where anti-HB levels have waned

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Occult
                                             infection

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Passive
                                             transfer of anti-HBc to an infant born to an
                                             HBsAg-positive gestational parent

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          False
                                             positive (patient is susceptible)

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Mutant
                                             HBsAg strain that is not detectable by laboratory
                                             assay

                                          
                                          

                                       

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          HBsAg—Negative

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Total
                                             anti-HBc—Negative

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Anti-HBs—Negative

                                          
                                          

                                       

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Susceptible, never infected (if no
                                       documentation of HepB vaccine series completion)

                                    
                                    
                                    
                                    Note: Anti-HBs
                                       concentrations might wane over time among vaccine
                                       responders. People with a documented, complete HepB
                                       vaccine series typically do not need to be revaccinated,
                                       except for special populations like patients on
                                       hemodialysis or those with HCP.

                                    
                                    
                                 

                              
                           

                        

                     
                     
                     
                        Adapted from CDC, “Interpretation of Hepatitis B
                           Serologic Test Results.”
                        

                     
                     

                  
               
               
               
               Baseline testing is not necessary if the exposed person
                  has not been vaccinated or the vaccine response is known. If the source is known
                  to be HBsAg seropositive and the exposed person has not been vaccinated, the
                  vaccine series should begin at the time of the exposure and hepatitis B immune globulin
                     (HBIG) should be administered as soon as possible after the exposure,
                  preferably within 24 hours. HBIG is human immunoglobulin used to prevent the
                  development of HBV.

               
               
               
               For exposed persons
                  who are in the process of being vaccinated but have not completed the
                  vaccination series, vaccination should be completed as scheduled. Persons
                  exposed to HBsAg-positive blood or bodily fluids that are known not to have a
                  response to a primary vaccine series should receive a single dose of HBIG and
                  should reinitiate the HBV vaccine series with the first dose of the HBV vaccine
                  as soon as possible after exposure. Alternatively, they should receive two doses
                  of HBIG, one dose as soon as possible after exposure and the second dose one
                  month later. The option of administering one dose of HBIG and reinitiating the
                  vaccine series is preferred for non-responders who have not completed a second
                  three-dose vaccine series. For individuals who have previously completed a
                  second vaccine series but did not develop a response, two doses of HBIG are
                  preferred.

               
               

            
            

         
         
         
         
            
            
            HCV Exposure

            
            
            
            
               
               
               
               PEP with
                  immunoglobulin antiviral agents or immunomodulators is not recommended after
                  exposure to HCV-positive blood. 
                  The intent of current recommendations for post-exposure
                  management is to identify chronic infections early and then refer infected
                  individuals to a specialist for additional follow-up and medical
                  management.

               
               
               
               Guidance provides two options for initial
                  source testing. The preferred option is testing the source for HCV RNA. The
                  second option is testing for HCV antibodies, and then if positive, testing also
                  for HCV RNA. Only HCV RNA and antibody tests that were administered at or after
                  the time of exposure can be considered negative for source testing. The HCV
                  antibody test is recommended four to six months after exposure. However,
                  follow-up testing is not currently recommended for HCP exposed to blood or
                  bodily fluids from a source patient that tests positive for HCV antibodies but
                  negative for HCV RNA.

               
               
               
               There are no
                  existing recommendations for restricting the professional activities of HCP with
                  an HCV infection. However, any limitations should be determined on a
                  case-by-case basis, after considering the factors that influence transmission.
                  These considerations should include the provider’s inability or unwillingness to
                  comply with IPC standards, including the use of protective
                     barriers, appropriate hand hygiene, and safe injection
                     practices.

               
               

            
            

         
         
         
         
            
            
            HIV Exposure

            
            
            
            
               
               
               
               Occupational exposure to HIV can be a
                  frightening experience. Clinicians knowledgeable about HIV transmission risks
                  can provide supportive counseling to workers during follow-up procedures.

               
               
               
               Workers sustaining accidental parenteral
                  exposures to HIV should be counseled to undergo baseline and follow-up testing
                  for six months after exposure (for example, at six weeks, 12 weeks, and six
                  months) to diagnose infection. If the first test is a rapid test, and it is
                  positive, the patient should be directed to a medical setting to receive
                  follow-up testing. If the first test is a lab test, and it is positive, the lab
                  will conduct follow-up testing, usually on the same blood specimen as the first
                  test.

               
               
               
               Expert consultation is recommended for delayed exposure reports (later than 72
                  hours), as the time frame after exposure during which PEP is effective is not
                  precisely defined. If the source of the exposure is unknown, the use of PEP is to
                  be
                  decided on a case-by-case basis, in consideration of the severity of the exposure
                  and epidemiologic likelihood of an HIV exposure. For individuals known or suspected
                  to be pregnant or breastfeeding, provision of PEP should not be delayed while
                  awaiting expert consultation. PEP should also not be delayed if the source person’s
                  virus is known or suspected to be resistant to one or more PEP drugs. If prescribed,
                  antiretroviral medications after exposure are usually continued for 28 days. 

               
               
               
               Early reevaluation (within 72 hours after exposure) is
                  strongly recommended regardless of whether the healthcare worker is taking PEP,
                  as additional information about the exposure or source person may become
                  available. Alternatively, if the clinician is certain that a fourth-generation
                  combination HIV p24 antigen/antibody test is being utilized, then HIV testing
                  could be performed at baseline, again at six weeks, and then concluded at four
                  months post-exposure. Follow-up testing should include complete blood counts and
                  renal and hepatic function tests at baseline and two weeks post-exposure;
                  further testing may be indicated if abnormalities are detected.

               
               
               
               
                  Key Point

                  
                     
                     
                     Immediate reporting
                        and access to chemoprophylaxis after HIV exposure is
                        recommended. Data suggests antiviral activity is
                        diminished when treatment is delayed for more than 24
                        hours.

                     
                     

               
               
               
               One example of best practices comes from
                  the United States Public Health Service (USPHS), though different jurisdictions
                  may have differing rules and regulations. Since 1996, the USPHS has recommended
                  post-exposure chemoprophylaxis with antiretroviral agents after certain
                  needlestick, mucous membrane, and non-intact skin exposures to HIV-infected
                  sources that pose a risk of infection transmission.

               
               
               
               Selection of the PEP regimen should consider:

               
               
               
               
                  
                  
                  	
                     
                     
                     The comparative risk of infection
                        represented by the exposure.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Information about the exposure source,
                        including:

                     
                     
                     
                     
                        
                        	
                           
                           
                           History of and response to
                              antiretroviral therapy based on clinical response.

                           
                           

                        
                        
                        	
                           
                           
                           CD4+ T-cell counts.

                           
                           

                        
                        
                        	
                           
                           
                           Viral load measurements.

                           
                           

                        
                        
                        	
                           
                           
                           Current disease stage.

                           
                           

                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     Tolerability of PEP, including the
                        potential toxicity of the regimen.

                     
                     

                  
                  

               
               
               
               All HCP taking HIV PEP should be
                  evaluated within 48 to 72 hours after exposure and monitored for drug toxicity
                  for at least two weeks.

               
               
               
               HCP should not
                  perform exposure-prone invasive procedures until counsel from an expert panel
                  has been sought. The panel should review and recommend procedures the worker can
                  perform, taking into account specific procedures as well as skill and technique
                  of the worker. Standard precautions should always be observed.

               
               

            
            

         
         
   
      
         
         
         
         Varicella, Measles, and Mumps Exposure

         
         
         
         
            
            
            
            
               
               
               	
                  
                  
                  Measles is
                     highly contagious and spreads via respiratory droplets from an infected
                     person while coughing, sneezing, and talking. Measles can survive in the
                     air for two hours after the infected person has coughed or sneezed, and
                     it can be transmitted 3 to 4 days before the associated rash symptom is
                     present. Transmission is well documented and data suggest that HCP have
                     a risk for measles 13 times greater than that of the general
                     population.

                  
                  
                  
                  Measles vaccination rates have decreased in recent years,
                     making measles outbreaks more likely to occur. During a measles
                     outbreak, the prompt administration of the measles vaccine is necessary
                     to prevent further transmission. 

                  
                  
                  
                  All HCP should have documentation
                     describing their status with regards to measles immunity, regardless of
                     job duties or length of employment. The measles vaccine should be
                     administered to susceptible HCP who have had contact with a measles
                     patient within 72 hours of the exposure. Personnel who are not immune to
                     measles need to be excluded from duty from 5 days after the first
                     exposure to 21 days after the last exposure.

                  
                  

               
               
               
               	
                  
                  
                  Mumps is a viral infection that spreads through contact of respiratory secretions. The
                     average incubation period for mumps is 16–18 days, with a range of 12–25
                     days. Mumps transmission in healthcare is not common, but it has been
                     observed to be more frequently associated with outbreaks of the virus. 

                  
                  
                  
                  An effective vaccination program featuring the mumps
                     virus vaccine (MMR - combined measles, mumps, and rubella) is the best
                     approach to the prevention of mumps transmission. Susceptible personnel who
                     are exposed to mumps need to be excluded from duty from the 9th day after
                     the first exposure to the 26th day after the last exposure.

                  
                  

               
               
               
               	
                  
                  
                  Varicella is highly
                     contagious and spreads from person to person via direct contact and
                     aerosolized infectious respiratory secretions. Transmission may occur 1 to 2
                     days before symptom onset and continue until all the lesions are crusted. It
                     is recommended that the varicella vaccine be administered to all HCP without
                     evidence of immunity.

                  
                  
                  
                  Consider administering the
                     vaccination for exposed, unvaccinated personnel without documented
                     immunity. Though the efficacy of post-exposure vaccination is unknown,
                     the CDC recommends vaccination to prevent the disease or make it less
                     severe. It also protects the person in the event of a future
                     exposure.

                  
                  

               
               

            
            

         
         
         
         
   
      
         
         
         
         Foodborne Illnesses

         
         
         
         
            
            
            
            Foodborne illness is
               related to consumption of contaminated food, water, or other
                  beverages, from contact with infected individuals, or from exposure to
                  contaminated surfaces or objects. Inadequate handwashing increases the
                  likelihood of transmission. Gastrointestinal
               tract symptoms are the
               most common clinical manifestations of foodborne illness. Foodborne illnesses can
               be
               caused by microorganisms, marine organisms, fungi (and their related toxins), and
               chemical contaminants.

            
            
            
            Depending on the nature of the infecting organism, the
               potential incubation period and illness duration may vary widely. Incubation
               periods for bacterial and viral foodborne illnesses can be as short as one day
               or as long as 21 days. The duration of these illnesses can last anywhere from 24
               hours to weeks, even months in some cases. Treatment for most such illnesses is
               supportive care, but some may require treatment.

            
            
            
            The IP should be actively involved in monitoring and
               evaluating the operational aspects of food service in an effort to prevent
               foodborne illnesses. In addition, the IP is responsible for reporting cases of
               potential foodborne illness to the appropriate public health authorities.
               Requirements for reporting diseases and conditions are mandated by
               jurisdictional laws and regulations, but physicians and IPs are encouraged to
               report all foodborne illness they encounter in an effort to recognize and
               promote an early response to a potential outbreak.

            
            
            
            It is, therefore, important for IPs to report noticeable
               increases in unusual illnesses, symptom complexes, or disease patterns (even
               without a definitive diagnosis) to public health authorities. Prompt reporting
               of unusual patterns of diarrheal or gastrointestinal tract illness, for example,
               can allow public health officials to initiate an epidemiologic investigation
               earlier than would be possible if the report was delayed until a definitive
               etiologic diagnosis was made.

            
            

         
         
         
         
   
      
         
         
         
         Section C: Screening and Immunization Programs

         
         
         
         
            
            
            
               After
                  completing this section, learners will be able to:
               

            
            
            
            
               
               
               	
                  
                  
                  Assess and develop screening and immunization
                     programs.

                  
                  

               
               

            
            
            
            In this section, we discuss HCP screening and immunization
               programs before concluding with a discussion of vaccination and immunization
               recommendations for HCP.

            
            

         
         
         
         
   
      
         
         
         
         Role of IPs in Screening and Immunization
            Programs

         
         
         
         
            
            
            
            Due to cost constraints, the IP
               may be asked to execute duties spanning multiple areas. An IP may be responsible
               for IPC, employee health, risk management, performance improvement activities,
               or some combination of these roles. When defining the role of the IP in a
               successful HCP immunization program, the extent of involvement is related to the
               IP’s specific job responsibilities. The IP could be responsible for the entire
               program, just the employee health department’s portion, or just the education
               portion.

            
            

         
         
         
         
   
      
         
         
         
         New Hire and Ongoing Screening
            Recommendations

         
         
         
         
            
            
            
            New hires should be screened for communicable diseases
               prior to assuming their work assignments. Screening may be done by physical
               examination, health questionnaire, blood tests, or a combination of these methods.
               Examples of potential communicable diseases for new hire screening include TB, other
               vaccine preventable diseases (for example, measles, mumps, rubella [MMR], and
               chickenpox), respiratory tract infection, gastroenteritis, and scabies.
               Determination of each facility’s priority list should be based on the all hazards
               risk assessment. For HCP who work at more than one facility, screening costs can be
               reduced by coordinating screening tests and immunization records.  

            
            
            
            Medical evaluations performed before
               placement and health questionnaires completed by HCP can help to ensure that HCP
               will not pose specific risks for infection transmission. Additionally,
               information gathered through this evaluation could identify personnel who may be
               at increased risk for acquiring an infectious disease and whose placement may
               need to be considered carefully. Note that use of a physical examination has not
               been shown to be cost effective for reducing injuries and illnesses or
               preventing infections.

            
            
            
            The objectives of pre-placement
               medical evaluations can include:

            
            
            
            
               
               
               	
                  
                  
                  Documenting the baseline health status of HCP.

                  
                  

               
               
               
               	
                  
                  
                  Implementing measures to reduce HCP risk of acquiring
                     or transmitting infections in healthcare settings, such as:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Ensuring that HCP have evidence of recommended
                           immunity to vaccine-preventable diseases.

                        
                        

                     
                     
                     	
                        
                        
                        Providing or referring for pre-placement
                           testing (e.g., TB screening) if indicated.

                        
                        

                     
                     
                     	
                        
                        
                        Providing or referring for medical clearance
                           and respirator fit testing.

                        
                        

                     

                  
                  

               
               
               
               	
                  
                  
                  Assessing job placement and providing “clearance for
                     duty.”

                  
                  

               
               
               
               	
                  
                  
                  Informing HCP about OHS expectations, services
                     provided, and confidentiality of health information.

                  
                  

               
               

            
            
            
            
               Key Point

               
                  
                  
                  In order to provide
                     ongoing protection, periodic and ongoing health
                     screenings may be used to determine whether HCP have
                     developed any potentially infectious diseases. These may
                     be required annually or more frequently in some
                     jurisdictions.

                  
                  

            
            

         
         
         
         
   
      
         
         
         
         Education and Screening for TB

         
         
         
         
            
            
            
            Personnel should receive education about TB
               upon hire and annually, including TB risk factors, how it spreads, signs and
               symptoms, and preventive measures, such as respirator fit testing. Immunocompromised
               personnel should be
               counseled regarding potential risks associated with caring for persons with TB. It
               may be necessary to offer reasonable accommodations for the work setting.

            
            
            
            The facility’s annual TB risk assessment will
               determine the types of administrative, environmental, and respiratory controls that
               are appropriate to the setting. TB screening risk classifications may be categorized
               as “low risk,” “medium risk,” or “potential ongoing transmission.”

            
            
            
            TB baseline screening should occur along with other screening
               efforts at the time of hire. For HCP, TB screening begins with an individual risk
               assessment, a TB symptom evaluation, and a diagnostic test. The TB test can be the
               PPD-based tuberculin skin test (TST) or the interferon-gamma release assay, a blood
               test that measures a person’s immune reactivity to M. tuberculosis. Treatment is recommended for all
               personnel with untreated latent TB infection (LTBI) unless it is medically
               contraindicated.

            
            
            
            Information from the baseline individual TB risk assessment should
               be used to interpret the results of a TB blood test or TB skin test given upon hire
               (that is, preplacement). HCP who test positive for TB should receive a symptom
               evaluation and a chest x-ray to rule out TB disease; additional workups may be
               needed based on those results.

            
            
            
            HCP with a documented history of having tested positive for TB
               should receive a baseline individual TB risk assessment and TB symptom screen upon
               hire (that is, preplacement). A repeat TB test (for example, TB blood test or a TB
               skin test) is not required.

            
            
            
            In general, the CDC no longer recommends annual
               TB testing unless there is a known exposure or ongoing transmission at a healthcare
               facility. HCP with untreated LTBI should receive an annual TB symptom screen.
               Symptoms of TB disease include a cough lasting longer than three weeks, unexplained
               weight loss, night sweats or a fever, and loss of appetite.

            
            
            
            However, certain groups who might be at a higher risk
               (individually based on job) or those who work in certain settings where transmission
               has occurred in the past may still need to undergo routine TB screening. Facilities
               should work with local health departments to help make these decisions.

            
            
            
            Individuals who have been vaccinated with the
               Bacilli Calmette–Guérin (BCG) vaccination (that is, those born outside the United
               States) might return a false positive TST result due to the BCG vaccine. As such,
               an
               interferon-gamma release assay is preferred for individuals who have received the
               BCG vaccine.

            
            
            
            
               Key Point

               
                  
                  
                  TB infection may
                     manifest in different ways and pose different levels of risk
                     for infection spread, depending on the individual. Some
                     TB-infected persons are asymptomatic and not contagious
                     (i.e., LTBI), while others develop TB disease soon after
                     becoming infected (within weeks) before their immune system
                     can fight the TB bacteria. Other people may get sick years
                     later when their immune system becomes weakened for another
                     reason.

                  
                  
                  
                  For
                     people with weakened immune systems, especially those with
                     HIV, the risk of developing TB disease is much higher than
                     for people with healthy immune systems.

                  
                  
                  
                  As introduced above,
                     LTBI refers to a condition that occurs after initial
                     infection with M. tuberculosis. Within two to 12 weeks after the
                     initial infection, the individual’s immune response limits
                     additional multiplication of the tubercle bacilli and test
                     results for M.
                        tuberculosis infection become positive. In these
                     cases, certain bacilli remain viable in the body for
                     multiple years even though the person is asymptomatic and
                     not contagious.

                  
                  
                  
                  Persons with LTBI will have a negative chest x-ray but
                     should still be advised to report any symptoms of active
                     disease that may develop over time. Individuals with LTBI
                     usually require treatment to prevent the development of
                     active disease.

                  
                  

            
            

         
         
         
         
   
      
         
         
         
         Healthcare Personnel Immunization Programs

         
         
         
         
            
            
            
            Vaccination is an essential component
               of effective OHPs, as it helps to prevent the spread of communicable diseases. The
               CDC has published guidelines for the immunization of HCP, stating that “any medical
               facility or organization that provides direct patient care is encouraged to
               formulate a comprehensive immunization policy for all HCP.”

            
            
            
            When used appropriately,
               vaccines prevent infection caused by preventable pathogens in the
               majority of otherwise healthy adults. In healthcare facilities, susceptibility
               among HCP to vaccine-preventable diseases can have devastating consequences.
               HCP who acquire vaccine-preventable diseases may not only suffer morbidity
               and mortality as a result of infection, but they may also serve
               as vectors for transmitting disease to other HCP or patients.

            
            
            
            Vaccines are also highly cost effective, particularly for HCP
               who may be at increased risk of contracting the disease themselves or of
               transmitting it to high-risk patients. In APIC Text, ch. 105, “Immunization of Healthcare
               Personnel,” research related to vaccination efficacy in otherwise normal, healthy
               adults and related employer cost savings are discussed. For example, the HBV vaccine
               has an 85% to 95% efficacy rate: this makes vaccination of HCP cost-effective “due
               to preventable infections (4,411 episodes/100,000 workers over 5 years) and
               deaths.”

            
            

         
         
         
         
         
            
            
            Goals of HCP Immunization
               Programs

            
            
            
            
               
               
               
               One priority for healthcare facilities is to provide as
                  safe an environment as possible for both employees and patients, including prevention of disease
                  transmission between HCP and patients. As already mentioned, HCP are at risk of acquiring diseases
                  through the nature of their work, but many of these diseases are vaccine
                  preventable. That alone provides a significant reason for favoring establishment of
                  an effective HCP immunization program.

               
               
               
               An effective HCP immunization program should have
                  the following goals:

               
               
               
               
                  
                  
                  	
                     
                     
                     Achieve high rates of immunization. For
                        HCP-mandatory vaccines chosen by the individual facility, the desirable goal
                        is 100% immunization. The only exceptions should be for individuals with
                        physician/practitioner-documented medical contraindications, acceptable
                        proof of immunity, or religious objections.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Devise and implement specific vaccine
                           policies. The facility should determine which diseases to include in
                        the program. The identified diseases should have specific immunization
                        policies addressing them with regard to HCP. Local regulations may dictate
                        these policies.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Provide education about vaccines.
                        Education begins with employee and occupational health policies regarding
                        vaccine-preventable diseases. HCP need to be fully informed regarding the
                        benefits and risks of a vaccine before receiving it. In addition, there must
                        be continuing educational updates as new information on existing vaccines
                        emerges or new vaccines become available. Facility-specific data on HCP
                        immunization rates and disease outbreaks caused by vaccine-preventable
                        diseases at periodic intervals should be communicated to all HCP.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Justify the cost. A successful
                        immunization program can justify its cost by demonstrating the
                        cost-effectiveness of prevention versus the cost of controlling disease
                        outbreaks.

                     
                     

                  
                  

               
               

            
            

         
         
         
         
            
            
            Immunization Incentives and Compliance

            
            
            
            
               
               
               
               Even when healthcare facilities require immunization
                  and make vaccines available to physicians and staff members, compliance is often
                  poor. Therefore, special efforts must be made if high immunization rates among
                  HCP are to be achieved.

               
               
               
               Because
                  compliance is often poor, the IP must collaborate with occupational health to
                  track HCP vaccination status or proof of immunity. It is especially important to
                  track which HCP are not up-to-date with recommended vaccines. In addition to
                  encouraging them to become vaccinated, they may also need to be subject to work
                  restrictions. For example, an HCP without immunity to chickenpox (has not had
                  chickenpox or received the varicella vaccine) would typically be restricted from
                  caring for patients with shingles.

               
               
               
               It
                  is important to make immunization programs as appealing as possible to HCP. A
                  key way to do this is to subsidize the cost of the vaccines, as HCP are more
                  likely to consider immunization if there is no cost to them. To justify the cost
                  of an immunization program to members of facility leadership, the IP can present
                  cost-analysis data on the benefits of immunization versus the associated cost of
                  vaccine-preventable outbreaks in the facility.

               
               
               
               By the nature of their work, the IP is well-placed to monitor
                  HCP concerns regarding the immunization program. Monitoring HCP expectations and
                  concerns might include:

               
               
               
               
                  
                  
                  	
                     
                     
                     Providing time for questions and
                        answers on vaccinations at mandated educational programs, and asking HCP
                        about their concerns regarding immunization.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Setting up booths to promote the
                        institution’s immunization program (e.g., during International Infection
                        Prevention Week).

                     
                     

                  
                  
                  
                  	
                     
                     
                     Sending surveys to HCP to elicit
                        information on compliance with the immunization program, including
                        reasons for and against compliance. This information can be disseminated
                        to the administration and back to HCP with targeted goals for
                        improvement.

                     
                     

                  
                  

               
               
               
               
                  Key Point

                  
                     
                     
                     Information sent from
                        surveys about immunization programs should include
                        overall compliance rates together with common reasons
                        for and against compliance. This information shouldn’t
                        be used for retaliation against non-compliant employees,
                        as doing so would harm the IP’s standing in the
                        facility.

                     
                     

               
               
               
               Healthcare facilities are faced with
                  not only the responsibility of formulating policies regarding immunization of
                  their employees, but also designing strategies to monitor compliance. Forms of
                  enforcement may include:

               
               
               
               
                  
                  
                  	
                     
                     
                     Sending notices to non-compliant
                        HCP to inform them that they do not have the required vaccines.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Periodically following up with HCP
                        who have declined vaccinations for medical reasons to evaluate whether the
                        contraindications still apply.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Requiring vaccinations as a
                        condition of employment.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Removing individuals from the
                        schedule who do not comply with required immunizations within a
                        designated time period.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Relating compliance with
                        performance appraisals or credentialing.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Enforcing disciplinary action for
                        HCP who fail to receive required vaccines (unless there are medical
                        contraindications).

                     
                     

                  
                  

               
               
               
               When more extreme measures are used,
                  such as disciplinary action, it is important to consult with the legal
                  department to ensure that existing labor laws and agreements are not being
                  violated.

               
               

            
            

         
         
         
         
            
            
            Assessing Screening
               and Immunization Programs

            
            
            
            
               
               
               
               A comprehensive, data- and
                  outcome-driven quality assessment and performance improvement (QAPI) program, as discussed in detail elsewhere, can be used to assess
                  HCP screening and immunization programs. QAPIs should evaluate outcomes to determine
                  whether the goals of the screening and immunization program are being met.

               
               
               
               The
                  IP should use best available evidence to measure the program’s relative
                  success. This can be accomplished by collecting feedback from HCP
                  using surveys as well as performance monitoring data, such as immunization
                  compliance rates. This information can reveal existing barriers
                  to achieving 100% HCP immunization, excepting persons with valid
                  contraindications, acceptable proof of immunity, or religious objections.

               
               
               
               Common barriers can be addressed by scheduling convenient
                  times for HCP immunizations, subsidizing HCP vaccine costs, and providing
                  educational programs about vaccinations. However, an immunization program may fail
                  to perform as intended for other reasons, such as:

               
               
               
               
                  
                  
                  	
                     
                     
                     Institutional
                           and organizational issues. If institutional leadership does not
                        support an immunization program for its employees, the chance for its
                        success is lower. Institutional support must be in the form of specific
                        immunization requirements for employees, effective monitoring of compliance,
                        and financial backing for the program. 

                     
                     

                  
                  
                  
                  	
                     
                     
                     Medical
                           issues. Concern over adverse effects of vaccines can serve as a
                        strong deterrent to immunization. This concern may be based on
                        misconceptions regarding vaccines in general. It is important to counsel
                        employees with valid medical contraindications (and/or religious
                        exemptions) about the risks they may face and to provide work
                        restrictions according to the most current IPC and occupational health
                        guidelines for exposures.

                     
                     

                  
                  
                  
                  	
                     
                     
                     HCP-specific
                           issues. The fact that HCP work in a medical setting can worsen some
                        misconceptions about specific vaccines. For example, HCP may errantly fear
                        contracting a disease from a live vaccine. As long as the vaccine is not
                        contraindicated (i.e., if the HCP is pregnant), that concern is not based in
                        fact, but may still contribute to poor vaccination compliance rates in
                        HCP.

                     
                     

                  
                  

               
               
               
               The CDC encourages the use of immunization quality improvement
                  projects (IQIPs) to generate measurable vaccination coverage increases, specifically
                  for the human papillomavirus (HPV) and in pregnant women (influenza and pertussis).
                  IQIPs also seek to reduce disparities in vaccination coverage associated with race,
                  ethnicity, health insurance, or any other factor resulting in less than optimal
                  coverage. An IQIP assists and supports healthcare providers in identifying
                  opportunities to improve vaccine uptake and determining options for improving
                  immunization delivery practices.

               
               
               
               An
                  assessment of HCP screening and immunization programs should focus
                  on how to improve processes so that persistent or systemic problems
                  can be avoided. Program interventions can be used to determine effectiveness
                  and efficiency and can show whether proactive approaches or retrospective
                  analysis can further improve program quality.

               
               

            
            

         
         
   
      
         
         
         
         Vaccination and Immunization
            Recommendations and Requirements

         
         
         
         
            
            
            
            Although not
               having the specific force of law, agencies and expert groups concerned with
               public health or with the health of HCP have published consensus
               statements regarding HCP immunization. These statements form the
               “standard of care” that physicians and other practitioners are expected
               to follow. Though compliance is not mandated by law and enforced
               through fines, these standards of care can be used to establish
               fault in legal proceedings associated with specific incidents.

            
            
            
            Additionally, the
               CDC has proposed specific standards regarding the immunization of HCP
               against vaccine-preventable diseases. Specific recommendations for
               particular vaccinations are addressed later.

            
            
            
            Local regulations often drive HCP immunization
               requirements and the level of proof that is required, which results
               in a degree of variance among these requirements and their enforcement.

            
            
            
            There are specific regulations that describe in detail the
               requirements for informing employees who may be exposed to workplace hazards (for
               example, vaccine-preventable diseases), what the risks are, and how to minimize
               these risks. Most jurisdictions have laws that entitle persons receiving any kind
               of
               medical treatment or medication to be fully informed regarding all indications,
               possible adverse effects, options, and benefits.

            
            
            
            In terms of immunization policy development,
               the IP could use the IPC program to formulate the policies, or do so in
               conjunction with the occupational health department. IPs might also
               review and give feedback on policies written by others (for example, administration)
               or incorporate the most recent legislative mandates, guidelines,
               or standards of practice into policies. To provide this input, the
               IP must possess current knowledge about immunization as well as
               institutional events that may be related to the immunization program.
               It may be necessary to review the objectives of the immunization
               program at regular intervals to ensure that the information is current.

            
            

         
         
         
         
   
      
         
         
         
         Immunization Schedules

         
         
         
         
            
            
            
            When developing immunization schedules, it is important to
               account for the HCP schedules and workloads. If it is not convenient for staff to
               get immunized, then it may be difficult for the healthcare facility to achieve high
               rates of immunization compliance. The IP may use both formal and informal mechanisms
               to elicit feedback from HCP to determine reasons for poor compliance. One way to
               make things more convenient would be to group immunization with other requirements:
               for example, the immunization program could be tied in with annual TB screenings (if
               required) or symptom review for tuberculosis, or with annual mandated educational
               programs—in essence, anytime HCP is already required to be present. Accurate and up-to-date immunization records of HCP can ensure
                  that those susceptible are promptly identified and appropriately managed upon
                  determination of an exposure.
               

            
            

         
         
         
         
   
      
         
         
         
         CDC-Recommended Vaccines for HCP

         
         
         
         
            
            
            
            The CDC provides
               specific recommendations for HCP vaccinations. All vaccinations should be
               administered based on approved scheduling and dosing, as shown in Exhibit 4-4.

            
            
            
            
               Exhibit 4-4: Vaccination Recommendations for HCP
               
               
               
               
                  
                  
                  
                  
                     
                     
                        
                        
                           
                           
                           
                           
                           
                        
                        
                           
                           
                              
                              	
                                 
                                 
                                 Vaccines

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 Brief Recommendations

                                 
                                 
                              

                           
                        
                        
                        
                           
                           
                              
                              	
                                 
                                 
                                 Hepatitis B Vaccine
                                    (HBV)

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 If HCP don’t have evidence
                                    of HBV vaccination or if they don’t have a blood test that
                                    shows immunity to HBV, then a full vaccination series should
                                    be administered. One to two months following the final dose,
                                    an anti-HBs serologic test should be administered to confirm
                                    immunity.

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 Influenza

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 One annual dose is
                                    recommended for HCP.

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 Measles, Mumps, and
                                    Rubella (MMR)

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 Recommended actions for
                                    HCP born in 1957 or later that have not had the MMR vaccine
                                    follow. If the individual does not have a blood test showing
                                    immunity to:

                                 
                                 
                                 
                                 
                                    
                                    	
                                       
                                       
                                       Measles or
                                          Mumps: Get two doses of the MMR vaccine.

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Rubella: Get
                                          one dose of the MMR vaccine.

                                       
                                       

                                    

                                 
                                 
                                 
                                 Individuals born before
                                    1957 are considered to have “presumptive evidence” of
                                    immunity, due to childhood exposure. However, the CDC states
                                    that even healthcare professionals born before 1957 should
                                    consider being vaccinated if they lack laboratory evidence
                                    of immunity or laboratory confirmation of disease.

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 Varicella
                                    (chickenpox)

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 If HCP have not had
                                    varicella (chickenpox), have not had the varicella vaccine,
                                    or do not have a blood test showing immunity to varicella,
                                    then two doses of the vaccine are recommended.

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 Tetanus, diphtheria, and
                                    acellular pertussis (Tdap)

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 If HCP have not received
                                    Tdap previously, one dose is recommended (even if they have
                                    had a prior vaccination for tetanus–diphtheria [Td]).
                                    Thereafter, a Td or Tdap booster shot should be given every
                                    10 years. Pregnant HCP should get a new Tdap vaccine during
                                    each pregnancy.

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 Meningococcus

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 Microbiologists who are
                                    routinely exposed to Neisseria
                                       meningitidis should get the meningococcal conjugate
                                    vaccine and serogroup B meningococcal vaccine.

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 COVID-19

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 A full vaccination against
                                    COVID-19 is recommended for those working in healthcare
                                    facilities, including boosters, as soon as possible in
                                    accordance with recommended vaccine schedules.

                                 
                                 
                              

                           
                        

                     

                  
                  

               
            
            
            
            Note that the above vaccines are not inclusive
               of all vaccines recommended for adults, and many vaccine recommendations vary by age
               and other individual risk factors or indications. As such, recommended vaccinations
               may vary between individual HCP.

            
            
            
            The above recommendations also do not specify
               potential contraindications, such as for individuals who are pregnant,
               immunocompromised due to HIV or non-HIV related reasons, or who show evidence of
               active infection. These contraindications may vary based on the specific brand or
               formulation of the vaccine (for instance, if vaccines are available in both live and
               inactivated formats, one format may be contraindicated when another is still
               recommended for use).

            
            

         
         
         
         
         
            
            
            Vaccinations for Pregnant HCP

            
            
            
            
               
               
               
               Vaccines provide protection against vaccine-preventable diseases before, during,
                  and after pregnancy. Immunization before conception minimizes risks of
                  vaccine-preventable diseases for the pregnant person and the fetus/neonate.

               
               
               
               As a result of ongoing HCP vaccination programs,
                  HCP will ideally be immunized against vaccine-preventable diseases before they
                  are pregnant. Even when that is not the case, once pregnancy occurs, most missed
                  immunizations may still be provided. However, immunization should occur only
                  after consultation with the HCP’s obstetrician. 

               
               
               
               Two general exceptions to that principle exist. One exception
                  to this principle is the influenza vaccine, which is recommended for routine
                  administration to pregnant women at any trimester if they will be pregnant
                  during the influenza season. The second is the SARS-CoV-2 (COVID-19) vaccine,
                  which is recommended for all individuals who are pregnant, breastfeeding, trying
                  to get pregnant, or might become pregnant in the future.

               
               
               
               Although live attenuated virus
                  vaccines are not recommended during pregnancy, inadvertent administration of
                  live attenuated virus vaccines (rubella, rubeola, varicella, smallpox) has not
                  been associated with adverse outcomes based on information gathered through
                  national registries.

               
               
               
               No evidence exists to suggest a risk from vaccinating pregnant
                  women with inactivated vaccines or toxoids. Additionally, pregnancy registries
                  have demonstrated no harmful fetal effects when polio, rubella, varicella, and
                  smallpox vaccines have been administered inadvertently to women who did not know
                  they were pregnant. Exhibit 4-5 details the generally recommended use of
                  various vaccines for pregnant HCP and which, if any, are contraindicated during
                  pregnancy.

               
               
               
               
                  Exhibit 4-5: Vaccination of Pregnant Women
                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    Vaccine

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    General Recommendations
                                          for Use in Pregnant Women

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Contraindicated During
                                          Pregnancy

                                    
                                    
                                 

                              
                           
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    HAV

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Recommended if otherwise indicated

                                    
                                    
                                 
                                 
                                 	 
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    HBV

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Recommended in some circumstances

                                    
                                    
                                 
                                 
                                 	 
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    HPV

                                    
                                    
                                 
                                 
                                 	 
                                 
                                 
                                 	
                                    
                                    
                                    Not recommended

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Influenza inactivated

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Recommended

                                    
                                    
                                 
                                 
                                 	 
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Influenza (LAIV)

                                    
                                    
                                 
                                 
                                 	 
                                 
                                 
                                 	
                                    
                                    
                                    Contraindicated

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    MMR

                                    
                                    
                                 
                                 
                                 	 
                                 
                                 
                                 	
                                    
                                    
                                    Contraindicated

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Meningococcal conjugate
                                       (MCV4/MenACWY)

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    May be used if otherwise indicated

                                    
                                    
                                 
                                 
                                 	 
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Pneumococcal conjugate (PCV13)

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Inadequate data for specific
                                       recommendation

                                    
                                    
                                 
                                 
                                 	 
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Pneumococcal polysaccharide
                                       (PPSV23)

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Inadequate data for specific
                                       recommendation

                                    
                                    
                                 
                                 
                                 	 
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Polio (inactivated poliovirus vaccine
                                       [IPV])

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    May be used if needed

                                    
                                    
                                 
                                 
                                 	 
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    SARS-CoV-2 (COVID-19)

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Recommended

                                    
                                    
                                 
                                 
                                 	 
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Td

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Should be used if otherwise
                                       indicated

                                    
                                    
                                 
                                 
                                 	 
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Tdap

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Recommended

                                    
                                    
                                 
                                 
                                 	 
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Varicella

                                    
                                    
                                 
                                 
                                 	 
                                 
                                 
                                 	
                                    
                                    
                                    Contraindicated

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Zoster (shingles)

                                    
                                    
                                 
                                 
                                 	 
                                 
                                 
                                 	
                                    
                                    
                                    Contraindicated

                                    
                                    
                                 

                              
                           

                        

                     
                     

                  
               
               

            
            

         
         
   
      
         
         
         Long Description Appendix

         
         
            
            This appendix provides more detailed descriptions for some of the images found in
               the text. Return to the image location in the text by clicking the link at the end
               of each description.

            
            
            
               
               Exhibit 4-2: Decision Tree for Managing HCP Exposures
[image: A flowchart titled “Index case – Verify diagnosis” showing a decision tree for post-exposure follow-up of potentially infectious patients. Go to long description for more details.]
                  
                  
                  The flowchart path is as follows:

                  
                  
                  
                  Is the patient infectious?

                  
                  
                  
                  
                     
                     	
                        
                        
                        If No: No action

                        
                        

                     
                     
                     	
                        
                        
                        If Yes: Was barrier technique absent or breached?

                        
                        
                        
                        
                           
                           	
                              
                              
                              If No: No action

                              
                              

                           
                           
                           	
                              
                              
                              If Yes: Identify exposed individuals. Is the individual
                                 susceptible?

                              
                              
                              
                              
                                 
                                 	
                                    
                                    
                                    If No: No action

                                    
                                    

                                 
                                 
                                 	
                                    
                                    
                                    If Yes: Does the disease have potential for further
                                       spread?

                                    
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          If No: No action

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          If Yes: Do therapeutic measures exist?

                                          
                                          
                                          
                                          
                                             
                                             	
                                                
                                                
                                                If No: Monitor employee for clinical symptoms;
                                                   follow policy for work restrictions

                                                
                                                

                                             
                                             
                                             	
                                                
                                                
                                                If Yes: Implement intervention measures

                                                
                                                

                                             

                                          
                                          

                                       

                                    
                                    

                                 

                              
                              

                           

                        
                        

                     

                  
                  
               
               Go to image in text.
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