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Why Are We Talking About This? 

• Work in healthcare increases the risk of 
exposure to several vaccine-
preventable diseases 

• Susceptible healthcare personnel 
(HCP) endanger themselves, their 
patients and their contacts 

• Outbreaks in healthcare facilities can 
be dangerous and costly 

 MMWR 2011;60(RR-7):1-19 





Healthcare-associated Measles Outbreak, 
Arizona, 2008 

• 14 cases, 7 were acquired in hospital settings 
(EDs, inpatient) 

• One unvaccinated HCP acquired measles and 
infected a patient who required ICU care 

• 25% of 7,195 HCPs lacked documented 
evidence of measles immunity 

– 139/1,583 (9%) of those tested were measles IgG 
negative 

J Infect Dis 2011 203(11):1517-25 



Healthcare-associated Measles Outbreak, 
Arizona, 2008 

• Response costs in 2 affected hospitals was  
about $800,000 or more than $100,000 per 
case investigated 

• Major component of cost was vaccination 
and furloughs related to lack of readily 
available records on evidence of measles 
immunity 

J Infect Dis 2011 203(11):1517-25 5 



Influenza Transmission in Healthcare Settings 

• Outbreaks in hospitals and LTC facilities are 
associated with low vaccination rates of HCP 

• Attack rates of more than 60% have been 
reported during outbreaks in nursing homes 

• Among those with influenza 

– 52% can develop pneumonia 

– 29% can be hospitalized 

– 10% can die 

 

Clin Infect Diseases 2003;37:1094-1101 
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Advisory Committee on Immunization 
Practices (ACIP) 

• The recommendations to be discussed 
are primarily those of the ACIP 

‒composed of 15 experts in clinical 
medicine and public health who are 
not government employees 

‒provides guidance on the use of 
vaccines and other biologic products 
to the Department of Health and 
Human Resources, CDC, and the U.S. 
Public Health Service 

 
www.cdc.gov/vaccines/acip/ 





Vaccines* Recommended for All Healthcare 
Personnel 

• Hepatitis B 

• Influenza 

• Measles, mumps and rubella 

• Varicella 

• Pertussis 

*or evidence of immunity in some cases  

 MMWR 2011;60(RR-7):23. 



Hepatitis B Vaccine 

• Contains recombinant HBsAg 

• Intramuscular administration only 

• Usual schedule: 0, 1, 6 months 

• Variant schedules are acceptable (0, 1, 4 
months, 0, 2, 4 months, 0, 1, 2, 12 months) 

• No less than 16 weeks between doses 1 and 3 

• Duration of immunity more than 20 years 

MMWR 2013;62(RR-10):1-19 



Frequently Asked Question 

• How long an interval between the 2nd and 
3rd doses of hepatitis B vaccine requires 
restarting the series? 

A. 6 months 

B. 1 year 

C. 5 years 

D. 10 years 

E. Restarting the series is not necessary 
regardless of the interval between doses 
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Interruption of the Hepatitis B Vaccine Series 

• It is not necessary to restart the series or add 
doses if the hepatitis B vaccine series is 
interrupted, regardless of the interval since 
the last dose 

MMWR 2013;62(RR-10):1-19 



Hepatitis B Evidence of Immunity  

• Written documentation of a properly spaced 
3‐dose series of hepatitis B vaccine, and 

• Confirmation of immunity (antibody to 
hepatitis B surface antigen [anti-HBs] >10 
mIU/mL) 1 to 2 months after the third dose 

• CDC recommends that HCP have both 
documentation of vaccination and a positive 
anti-HBs 

• HCP lacking documentation of vaccination 
should be considered unvaccinated 

MMWR 2013;62(RR-10):1-19 



Hepatitis B 
Postvaccination Serologic Testing 

• HCP who have contact with blood or other 
body fluids or who are at risk for injury from 
blood-contaminated equipment should be 
tested for antibody to hepatitis B surface 
antigen (anti-HBs) 1 to 2 months after the 
third dose of vaccine 

MMWR 2013;62(RR-10):1-19 



The “New” Hepatitis B Serology Issue: 
HCP Vaccinated as Infants or Adolescents 

• Routine hepatitis B vaccination of infants was 
first recommended in 1991 

• Catch-up vaccination of adolescents 
recommended in 1995 

• Vaccination coverage among 19-35 month-old 
children first exceeded 90% in 2000 

• The oldest cohorts vaccinated as infants are now 
in their mid-20s 

• Routine serologic testing of infants is not 
recommended (except if mother is HBsAg 
positive) 
 

MMWR 2013;62(RR-10):1-19 



Hepatitis B Vaccination 

• 95% of healthy infants will achieve 
seroprotection against hepatitis B 1 to 2 
months after a complete 3-dose series 

• By 18 years after vaccination approximately 
84% of persons vaccinated at  younger than 1 
year of age will not have detectable anti-HBs 

MMWR 2013;62(RR-10):1-19 



MMWR 2013;62(RR-10):1-19 



MMWR 2013;62(RR-10):1-19 



Hepatitis B Vaccine and HCP 

• Management of HCP who have written 
documentation of a complete series of 
hepatitis B vaccine doses in the past who 
were not tested for antibody response 
following the vaccination series and who 
now test negative for anti-HBs 

– administer 1 dose of hepatitis B vaccine 
then test for anti-HBs 1 to 2 months later 

– if positive (anti-HBs >10 mIU/mL) the 
person is immune and nothing else needs 
to be done 

MMWR 2013;62(RR-10):1-19 



Management of Nonresponse to Hepatitis 
B Vaccine 

• For persons who remain seronegative 
after the “booster” dose 
– complete a second series of three doses 

(i.e., 2 more doses) 

– use the usual schedule of 0, 1 and 6 
months (or compressed 0, 1, 4 month 
schedule) 

– retest for anti-HBs 1 to 2 months after 
completing the second series 

 

MMWR 2013;62(RR-10):1-19 



Hepatitis B Revaccination 

• 47% of 3-dose series recipients without 
protective antibody levels after a primary 
vaccination series develop vaccine-induced 
seroprotection after one additional dose of 
hepatitis B vaccine 

• 69% of  initial nonresponders will develop 
seroprotection after 3 revaccination doses  

Am J Prev Med 1998;15:1-8 



Persistent Nonresponse to Hepatitis B Vaccine 

• ACIP does not recommend revaccination with 
more than 3 doses (i.e., more than 6 total 
doses) 

• Check HBsAg and anti-HBc status if not 
already done 

• If exposed, treat as nonresponder with HBIG 
postexposure prophylaxis 

MMWR 2013;62(RR-10):1-19 



Interpretation of Hepatitis B Serologic Tests 

www.cdc.gov/hepatitis/HBV 



MMWR 2013;62(RR-10):1-19 



Frequently Asked Question 

• How often should a HCP with documented 
post-vaccination immunity to hepatitis B be 
retested? 

A.  Every year 

B.  Every 5 years 

C.  Every 10 years 

D.  Retesting is not necessary 
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Hepatitis B Serologic Testing 

• HCP who have written documentation of a 
complete 3 (or more) hepatitis B vaccine 
series AND subsequent postvaccination anti-
HBs >10 mIU/ml are considered to be 
immune 

• Immunocompetent persons have long-term 
protection against HBV infection and do not 
need further periodic testing to assess anti-
HBs levels 

 

MMWR 2013;62(RR-10):1-19 

Once immune, always immune 



Influenza Vaccine Recommendations 

• Routine annual influenza vaccination is 
recommended for all persons age 6 months 
and older who do not have a contraindication 

• Healthcare providers are a high priority for 
annual influenza vaccination 

• Facilities that mandate HCP vaccination 
generally achieve higher coverage 

• Only inactivated vaccine is recommended for 
the 2016-2017 season 

MMWR 2015;64:818-25 

MMWR 2016;65(RR-5) 



Measles, Mumps and Rubella Immunity 

• All persons who work in medical facilities should be 
immune to measles, mumps and rubella 

– written documentation of 2 doses of measles and 
mumps vaccine separated by at least 28 days and 
one dose of rubella vaccine on or after the first 
birthday, or 

– laboratory evidence of immunity, or 

– born before 1957 (except women of childbearing 
age)* 

 

*non-outbreak conditions 

MMWR 2011;60(RR-7)10-14 



Measles Serologic Testing 

• Serologic testing for immunity is not recommended for 
HCP who have 2 documented doses of MMR vaccine or 
other acceptable evidence of immunity to measles 

• In the event that a HCP who has 2 documented doses 
of MMR vaccine is tested serologically and determined 
to have negative or equivocal measles titer results, it is 
not recommended that the person receive an additional 
dose of MMR vaccine  

• Such persons should be considered to have 
presumptive evidence of measles immunity 

• Documented age-appropriate vaccination supersedes 
the results of subsequent serologic testing 

MMWR 2011;60(RR-7)10-14 





33 www.cdc.gov/mumps/outbreaks.html 
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Mumps and MMR Vaccine 

• Mumps outbreaks can occur any time of year 

• A major factor contributing to outbreaks is 
being in a crowded environment, such as 
attending the same class, playing on the 
same sports team, or living in a dormitory 
with a person who has mumps 

• Two doses of MMR are 88% effective at 
protecting against mumps (range: 66 to 95%) 

• One dose is 78% effective (range: 49% to 
92%)  

www.cdc.gov/mumps/outbreaks.html 



Mumps Epidemiology 

• Mumps vaccine has reduced disease by 97%  

• Most recent cases are in fully vaccinated college 
students 

• Mumps vaccine strain is effective against 
circulating mumps virus strain 

• 2-dose schedule may be sufficient for general 
population 

• Third doses may be offered in outbreaks 

• Benefit of third dose in general population 
needs to be assessed 

Discussion at ACIP meeting, February 23, 2017 
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Mumps Presumptive Immunity 
for Healthcare Personnel 

• Written documentation of vaccination 
with 2 doses of live mumps virus-
containing vaccine*, or 

• Laboratory evidence of immunity**, or 

• Laboratory confirmation of disease, or 

• Born before 1957 

*separated by at least 28 days 
**mumps IgG-equivocal results should be considered negative 
  MMWR 2013;62(RR-4):19 



Mumps Serologic Testing 

• Serologic testing for immunity is not recommended 
for HCP who have 2 documented doses of MMR 
vaccine or other acceptable evidence of immunity 
to mumps 

• In the event that a HCP who has 2 documented 
doses of MMR vaccine is tested serologically and 
determined to have negative or equivocal measles 
titer results, it is not recommended that the person 
receive an additional dose of MMR vaccine  

• Such persons should be be immune to mumps 

• Documented age-appropriate vaccination 
supersedes the results of subsequent serologic 
testing 

MMWR 2011;60(RR-7)14-16 



Acceptable Evidence of Varicella Immunity 
Among HCP 

• Written documentation of age-appropriate 
vaccination 

• Laboratory evidence of immunity or laboratory 
confirmation of varicella disease 

• Healthcare provider diagnosis or verification of 
varicella disease 

• History of herpes zoster based on healthcare 
provider diagnosis  

• Birth in the U.S. before 1980 is not acceptable as 
evidence of immunity for HCP 

MMWR 2007;56(RR-4):16-17 



Varicella Serologic Testing 

• Serologic testing before vaccination may be cost-
effective 

• Routine testing for varicella immunity after 2 
doses of vaccine is not recommended 

• Commercial assays are often not sensitive enough 
to detect antibody after vaccination 

• Documented age-appropriate vaccination 
supersedes the results of subsequent serologic 
testing 

 

MMWR 2011;60(RR-7):21-25 



Herpes Zoster Vaccine 

• Live attenuated varicella virus 

• Higher titer (14x) of varicella vaccine virus 
than standard varicella vaccine 

• Recommended by ACIP at age 60 years or 
older 

• Receipt of zoster vaccine alone is NOT 
acceptable evidence of varicella immunity 

 

 

 MMWR 2008;57(RR-5):19-22 



Tdap Vaccines 

• Boostrix (GlaxoSmithKline) 

– approved for a single dose for persons 10 years 
of age and older 

• Adacel (Sanofi Pasteur) 

– approved for a single dose for persons 10 
through 64 years of age 

• Either product may be given at an interval less 
than 10 years since receipt of last tetanus 
toxoid-containing vaccine 

 

   MMWR 2011;60 (No. 1):13-5 



Tdap Vaccine and Healthcare Personnel 

• All previously unvaccinated HCP, regardless of 
age*, should receive a single dose of Tdap as 
soon as feasible 

• Either brand of Tdap may be used* 

• Both brands of Tdap are currently licensed and 
recommended for one dose 

– if needed the remaining doses of the tetanus and 
diphtheria series should be given as Td 

*off-label recommendation for Adacel 

  MMWR 2011;60 (No. 1):13-5 



Tdap Revaccination 

• Revaccination with Tdap applies ONLY to 
pregnant women 

• ACIP does not recommend Tdap revaccination 
for HCP 

• Focus on current Tdap program 
– improve adult Tdap coverage, including HCP 

(46% in 2015) 
– vaccination of pregnant women 

• Tdap may be used for decennial tetanus booster 
if Td is not available*  

*off-label recommendation. MMWR 2013:62(No.7):131-5 



Additional Vaccines Recommended for Some 
Laboratory Personnel 

• Meningococcal conjugate 

– every 5 years 

• Meningococcal serogroup B 

– 2- or 3-dose series, no booster dose 
recommendation 

• Typhoid (rarely indicated in the U.S.) 

– booster doses based on type of vaccine used 

• Polio (rarely indicated in the U.S.) 

– one lifetime booster dose if documented childhood 
series 

MMWR 2011;60 (RR-07):1-29 

MMWR 2015;64(No 22):608-11 



Hepatitis A Vaccine and Healthcare Providers 

• Hepatitis A vaccination is not routinely 
recommended for healthcare providers or 
employees who have occupational exposure 
to human waste (plumbers, environmental 
engineers) 

• Nosocomial hepatitis A transmission is rare 

• Data from serologic surveys of have not 
indicated an increased prevalence of 
hepatitis A infection among HCPs compared 
with control populations 

MMWR 2006;55(RR-7):1-23 



Immunization of HCPs 
Summary 

• Hepatitis B- vaccination and serology 

• Influenza- annual vaccination 

• MMR- vaccination or serology, not both 

• Varicella- vaccination or serology, sometimes 
both (for older persons with uncertain disease 
history) 

• Tdap- one dose for all HCP 

• Meningococcal conjugate and serogroup B 
vaccines for some microbiologists* 

*also typhoid and polio vaccines in some 

unusual circumstances 



Resources 

• General Best Practices Guidelines for Immunization 

– www.cdc.gov/vaccines/hcp/acip-recs/general-recs/index.html 

• Immunization of Healthcare Workers   

– MMWR 2011;69(RR-7):1-45 

• CDC Guidance for Evaluating Health-Care Personnel for 
Hepatitis B Virus Protection and for Administering 
Postexposure Management 

– MMWR 2013;62(RR-10):1-19 

• Immunization Action Coalition 

– www.immunize.org 



Questions? 


