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Objectives

• Review the significant changes in the ACIP recommendations for 
the adult immunization schedule over the past 5 years

• We will review some tools available to help us remember this

• We will not discuss COVID 19 or Monkeypox vaccines



A bit of History…

• 1796: Edward Jenner injected exudate from Cowpox lesions into 
another person, providing protection against infection with 
Smallpox (“variolation ”)

• 1885: Louis Pasteur developed 1 st Rabies vaccine: material from 
infected rabbit brain subjected to drying process.

• 1897:  animal serum against tetanus toxin

• 1921:  anti- toxin vs Toxoid

• 1931:  DPT

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4024226/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4024226/


A bit more History…
• Polio: 1952 US epidemic ~58,000 cases, ~3000 deaths

• 1953-5: Dr. Jonas Salk, IPV im;  1957: < 6,000 cases

• 1962: Dr. Albert Sabin, OPV, safer/more effective

• Measles: early 1960’s 3-4 million US cases,  48,000 
hospitalizations, 1000 encephalitis, 4 -500 dead

• 1963: John Enders, et al: 1st vaccine;                          
1968: Edmonston -Enders strain in vax                      
1998: 89 cases in US, no reported deaths

• 1979: Smallpox eradicated from the world

https://www.bu.edu/sph/2017/01/08/on -the-history -and-importance -of -vaccines/

https://www.bu.edu/sph/2017/01/08/on-the-history-and-importance-of-vaccines/








This…



Disparities



Influenza vaccines

• Indicated annually for all persons 6 mo and older who have no 
contraindication ( eg: previous severe reaction to IIV, previous Guillain -
Barre within 6 weeks of IIV, egg allergy more severe than “hives -only”)

• Given throughout the flu season, usually 9/1 thru 3/31 (3rd trimester 
pregnant pt’s and children ok in July/Aug)

• 1918 Spanish Influenza (H1N1) pandemic : up to 50 million people died 
worldwide, pandemics also in 1957, 1968, 1977, and 2009

• Annual US hospitalizations 140K-810K, Deaths 12K-61K in US (avg 133 
children die/year), 2017 -18 USA: 79,900+ deaths attributed (H3N2 
predom ., cdc.gov)









From IAC: www.immunize.org

http://www.immunize.org/


Quadrivalent IIV 2022 -23 
(a Hemagglutinin antigen (HA) from egg -based vaccines)

• influenza A/Victoria/2570/2019 (H1N1)pdm09 -like virus (for egg -
based vaccines)

• influenza A/Darwin/9/2021 (H3N2) -like virus (for egg -based 
vaccines), *new strain

• influenza B/Austria/1359417/2021 (Victoria lineage) -like virus, 
*new strain

• influenza B/Phuket/3073/2013 (Yamagata lineage) -like virus



Cell -culture and Recombinant derived IIV’s    
for 2022 -23

• influenza A/Wisconsin/588/2019 (H1N1)pdm09 -like virus

• influenza A/Darwin/6/2021 (H3N2) -like virus

• Same 2 influenza B virus strains as for the egg based IIV’s



Fluvax : patients over 65

ACIP recommends that adults aged ≥65 years preferentially receive 
any one  of the  following h ighe r dose  or ad juvanted  in fluenza  
vaccines: 

• quadriva lent high -dose inactivated in fluenza  vaccine  (HD-IIV4), 

• quadriva lent recombinant in fluenza  vaccine  (RIV4), or 

• quadriva lent adjuvanted inactiva ted  in fluenza  vaccine  (a IIV4, 
con ta ins MF59 ad juvant)



Pneumococcal Vaccines

• New conjugated pneumococcal vaccines PCV15 and PCV20 (2022) rec:   
All pt’s 65 y/o and older, should receive PCV15or PCV20 once (if they 
haven’t already received PCV13). If PCV15 given, follow in 2 -12 months with 
PPSV23 (the “old” Pneumovax).   PCV13 no longer available.

• Special indications for PCV @age 19-64 y/o: in immunosuppressed patients, 
HIV, functional or anatomic asplenia, cochlear implant, CSF leak, and chronic 
heart/lung/liver/kidney disease, diabetes mellitus, smoking, alcoholism

• If pt already had PPSV23, give PCV20 one year later. If not, PCV is given first.

• US Burden of pneumococcal disease: Pneumonia/IPD 320,000 cases/year, 
150,000 hospitalizations, >5000 deaths (> 65 y/o at highest risk) 

Bonten , et al. N Engl J Med 2015; 372:1114-1125  March 19, 2015

http://www.nejm.org/toc/nejm/372/12/




Pneumococcal Vaccines
• PPSV23: pneumococcal polysaccharide vaccine (since about 

1983)

• Give PPSV23 once after age 65, if PCV15(or PCV13, but not 
PCV20) has already been given [2 -12 months after the PCV]

• Also indicated for 19-64 y/o, following PCV15 (or 13) pt with: 
chronic heart, lung, liver or kidney disease, Diabetes, active 
smokers, alcoholism, and Special indications shared with 
PCV’s for <65 y/o : in immunosuppressed patients, HIV, 
functional or anatomic asplenia, cochlear implant, CSF leak

• NEW re: Boosters: with shared decision making, consider a
booster of PCV20 5 years after the last pneumococcal vax



2022 New pneumococcal recs

Booster for PCV: 3 scenarios

• Adult, w/immunocompromise, or cochlear implant, or csf leak, 
who have previously received PCV13 + PPSV23, can receive 
PCV20, or PPSV23,  5 years after their last pneumococcal vax. 

• Adult > 65, previous PCV13 + PPSV23, with SDM, can receive 
PCV20,  5 years after their last pneumococcal vax.

• Adults, previous PCV13 only, can receive PCV20 or PPSV23 at 
least 1 year after their PCV13.





Hepatitis B:  Vaccination and Screening
Ann Intern Med. 2017; 167(11):794-804. doi: 10.7326/M17 -1106 

• Prevalence of HepB in US population is 0.3%,  but 3-5% in foreign 
born persons ( 70% of Hep B cases in US)

• 2/3 of persons with Hep B don’t know they have it, and only 10 -
15% of those who do know are referred for Tx

• Annals HVC paper : stresses importance of screening, 
vaccination, and linkage to care

• New Hep B vaccine approved by FDA  11/2017: recombinant 
HbsAg with TLR-9 agonist adjuvant,  two dose regimen,6 months 
apart, improved efficacy in DM



2022 New Hep B vax rec’s

• Simpler: HepB Vaccine series indicated for all persons age 19 -59 
who have not previously had it, or , over age 60 with special risk 
factors, or pt prefers to receive it.

• For pt’s over 65, the risk factors are indications, or shared decision 
making for concerned persons



special Hepatitis B vax indications (>age 60)
• Blood and Body Fluid exposure: HCW, public service wkr , IVDU

• Sexual history: >1 partner in 6 mo, MSM

• DM, age 19-59 (and >60 if higher risk), ok if pregnant and high risk for exposure

• ESRD/HD, HIV, Chronic Liver Disease (consider Twinrix hepA + hepB)

• Household and sexual contacts of  HBsAg positive patients

• Clients and staff at institutions for persons with developmental disabilities

• Travelers to regions with intermediate to high prevalence of chronic Hep B infx

• 3 shot series: 0, 1 and 6 months (Recombivax HB, EngerixB) or HeplisavB (2 shots)

• HD or immunosuppressed pts who receive Engerix B get Two 20mcg/ml 
injections on a four dose regimen, at 0, 1, 2 and 6 months.



Hep B Vax and DM

• 10/25/2011: ACIP work group rec: all previously unimmunized Diabetics, age 
19-59,  should receive a Hepatitis B Vaccine series  (cat A. type 2 evidence). > 
age 60, physician judgement after shared decision making.

• Multivariate analysis:  2.1 times risk for diabetics to develop acute Hep B 
compared to non -DM. Also noted:  NASH is more common in DM, increased 
risk of Hep B associated M/M

• NHANES:  Hep B seroprevalence is 60% higher in diabetics than non -DM.

• Estimated cost per QALY $71,500 for Hep B immunization of DM pts

http://www.cdc.gov/mmwr/pdf/wk/mm6050.pdf

http://www.cdc.gov/mmwr/pdf/wk/mm6050.pdf


Hepatitis A Vaccine

• Vax travelers to endemic areas, 1 month prior to leaving. Can give a 6 month Booster, 
Or, accelerated Twinrix (+hepB) at 0, 7d, 21-30d, then booster at 12 mo

• MSM, IVDU/non -IVDU, homeless , Chronic liver diseases (including persistent ALT > 
2x ULN), coagulation factor concentrate recipient. OK in pregnancy if high risk.

• Workers with HAV -infected primates, research lab settings

• Unvaccinated person who will have close contact with international adoptee for 1 st 60 
d in country.

• Health Care Setting w/ increased risk exposures (grp home, day care, drug tx)

• Not at risk but want protection: 2 doses separated by 6 months, or as part of Twinrix



Herpes Zoster Vaccine

• Zoster vaccine:  RZV (recombinant, “subunit”) approved by FDA 
October 2017

• ~90% effective in preventing  HZ, PHN, even in patients > 80 y/o

• ACIP:   pt’s over age 50 receive two doses of RZV IM inject, 
separated by 2 -6 months

• New 2022 : now indicated for immunosuppressed pt age 19-49, and 
all immunosuppressed pt’s > age 50, 2 doses over 2-6 months

• Local adverse reaction,  mild -mod,  in 79%

• Storage: 36-45 degrees F,  like other vax’s



RZV Data: ZOE 50 and ZOE 70

• ZOE 50, NEJM  5/28/15

• RPCT, over mean 3.2 yr

• 15,411 pts, > 50 y/o

• 97.2% effective in preventing HZ, 
similar in all ages (96.6 -97.9%)

• Injection site rxn 81.5% (11.9% 
placebo, 17% mod)

• Systemic rxn 66% (29.5 pl.)

• ZOE 70, NEJM  9/15/16

• RPCT, over ~3.8 yrs

• 13,900 pts, > 70 y/o

• 89.8% effective in preventing HZ 
(90.0 in 70-79, 89.1 in >80)

• 88.8% effective in preventing 
PHN

• 79% w/adverse rxn’s



HPV9 vaccine: cancer prevention
HPV strains 16, 18 cause 65% cases cervix CA, strains  6, 11 cause 
90% cases of anogenital warts 

• HPV9:  in 2014,  five additional oncogenic strains added 
(31,33,45,52,58,  cause an additional 16% of cervix cancer cases)

• HPV9 vax,  for all female or male up to age 26,  start age 9 -14 y/o: 
give 2 doses, at least 5 months apart;                                                   
if HIV, or if started series at 15 -26, give 3 doses (0, 1, 6 mo)

• Ages 27-45: shared decision making based on risk

• If pregnant, postpone HPV9 until after delivery



MenACWY and MenB

• MenACWY (3 brands) :  2 doses (8 wks apart), then boost q5 yr for 
anatomical or functional Asplenia, HIV, terminal complement 
deficiencies (persistent);  or 1 dose  for 1st yr college dorm,  or military 
recruits,  eculizumab or ravulizumab Tx,   microbiologist w/exposure,  
traveler to endemic area  (booster in 5 yr if ongoing risk)

• MenB indication :  age 16-23 shared decision making , and pt’s w/ 
increased risk :  microbiologist w/exposure,  Asplenia, terminal 
Complement deficiency,  eculizumab/ ravul . Tx (outbreaks: see cdc.gov)

MenB-4C (Bexsero),  a 2 shot series (1 mo)  [three recombinant 
proteins and outer membrane vesicles] (not interchangeable with…)

MenB-FHbp (Trumenba )  a 2 shot series (0, 6 mo) for avg risk pt
with exposure;  3 shots for increased risk [two purified recombinant 
lipidated factor H binding protein antigens]



MMR (live attenuated)

• Routine 1 dose :  all adults not immune “ANI” ( “no evidence of 
immunity” ):    Who are born on/after 1957, or with no lab evidence 
of immunity,  or no hx prior MMR (“hx of measles” is not evidence). 

• Routine 2 doses (at least 1 month apart): ANI who are students in 
post -secondary educational  institutions,  international travelers,  or 
household contact of immunocompromised,  HIV with CD4>200, 
healthcare workers. If born before 1957 and no lab evidence 
immunity, give 1 shot if in 1 of these groups.

If Mumps outbreak : 1 (“3rd”) dose of a mumps -containing vax for 
adults previously vaccinated with 0 -2 doses of mumps -containing 
vaccine, if mumps exposure (determined by a PHA)



The ones we left out…

• Tdap/Td vaccine

• Varicella vaccine

• Hemophilus influenza B vaccine



Free CDC App, for iOS and Android



https://www.cdc.gov/vaccines/hcp/admin/storage/toolkit/
storage -handling -toolkit.pdf



In Summary

• Use  the  ACIP Adult Im m unization Sche dule  pub lishe d  annually 
in Annals  of Inte rnal Me d icine , in March   (and  @cdc.gov )

• Download  the  fre e  CDC Im m unization App  on your Ce ll Phone

• Che ck out the  IAC we bsite  a t www.im m unize .org for e ve rything  
im m unization, includ ing  VIS and  stand ing  orde rs

• Che ck out the  Immunization Coalition of Delaware (ICD) 
we bsite  a t https:/ / im m unize de laware .org /

Thank you for a tte nd ing !                   johnoneill@christianacare.org

http://www.immunize.org/
https://immunizedelaware.org/
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