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… we ought to be 
debating the 
science.



Objectives

• Describe the rational for two pneumococcal vaccines

• Compare influenza vaccines

• Explain current recommendations for HPV 9

• Talk to patients/parents about the safety of vaccines

• Contrast the current and new shingles vaccine





March 1Between Oct 1 and March 1 

Immunizations against influenza and pneumococcal 

offered to all inpatients 65 or older 



Implementation



Influenza

• All patients 6 months and up



Trivalent   (The standard flu shot)   

• Efficacy (RRR)= 60% (95% CI 53% to 66%) 

• NNV (number needed to vaccinate) = 71 (95% 
CI 64 to 80)

• When vaccine matches the circulating strain 
the efficacy = 62% (95% CI 52%to 69%) 

• NNV is 58 (95%CI 52 to 69)

Cochrane 2014



High Dose



Small advantage for the high dose

Flu No Flu Total

High dose 228 15763 15,991 

Standard dose 301 15697 15,998 

ARR=CER-EER 301/15998-228/15991=0.018-0.014=0.004  NNT =1/AAR =250
We need to give 250 adults over 65 the high dose in 
place of the standard dose  to prevent one case of flu in 
a season
RRR=EER/CER=0.014/0.018=0.73 or 73% or a 27% reduction

N Engl J Med 2014; 371:635-645 



Quadrivalent flu shots have two A strains and 2 B strains

Influenza A

Influenza B



How important is the extra B strain?
Depends on the year:

Some years Influenza B is 
common

About 30% of all cases of flu

If the B strain in the vaccine 
does not cover the 
circulating B strain then 
getting the extra B is 
important

Some years Influenza B is not as 
common

About 0-5%

In year where there is not 
much influenza B circulating 
the extra B protection is not 
important



• Advisory Council on Immunizations Practices

• No Preference



Pneumococcal Vaccines

Pneumovax PPSV23

Polysaccharide

1980s

23 Valent

Prevnar®  PCV13

Conjugated protein to 
Polysaccharide

PCV7 -1998

PCV13 2009 

13 types 

®

sugar sugar sugar
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PCV13
CAPiTA Trial

84,496 age 65+ in Netherlands 

Placebo=42,250

PCV13=42,240

Mean follow up 3.97 years

Bonten NEJM 2015



Prevnar® (PCV13)
CAPiTA Trial

Dx Efficacy 95%CI p ARR NNT

CAP 5.1% -5.1,14.2 0.32

IPD 48.5% 20.9,67.0 .006 .0007 1,428

Bonten NEJM 2015
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PPSV23
Meta-analysis

Selection Criteria

Subjects age 50+

Outcomes CAP or IPD

Kraicer-Melamed Vaccine 
2016



PPSV23
Meta-analysis

Dx Efficacy 95%CI p ARR NNT

CAP
cohort

17% -26,45

CAP
Case Co

7 -10,21

IPD
cohort

50% 21,69

IPD
Case Co

54% 32,69
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PCV13
CAPiTA Trial

Dx Efficacy 95%CI p AAR NNT

CAP 5.1% -5.1,14.2 0.32

CAP
Pneumococcal

39.6% 9.8-46.7 .008 .0009 1111

CAP Vaccine
type

45.6% 21-65 <0.001

IPD 48.5% 20.9, 67.0 .006 .001 1000

IPD Vaccine 
type

75% 41.4-90.8 <0.001

Bonten NEJM 2015
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Pneumococcal Incidence for 65+   
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20-60% of 
school age 
kids 
colonized

5-10% of 
adults 
without 
children 
colonized 

CDC pink book 2015

Theory: PCV13 deceases asymptomatic carriage rates



Age 65 and up

PCV13 PPSV23One Year

If possible PCV13 first 



>65 

No 
PneumoVacc
ine

PCV 13 1 year PPSV 23

Received
PPSV 23 
before 65

1 year PCV 13 1 year PPSV 23
(if 5 years since last PPSV 
23)

Received
PPSV  23 
after 65

1 year PCV 13



Under 65

Immuno-
compromised

No chronic 
conditions

Increased Risk
Blood Brain 

Barrier 
disruption



<65 and No Chronic Conditions

No pneumococcal vaccines



<65 and at increased risk
PPSV23 only

• Chronic heart disease

• Chronic lung disease (Asthma)

• Diabetes mellitus

• Alcoholism

• Chronic liver disease

• Cigarette smoking

PPSV23 only



Immuno-compromised

• Hemoglobinopathies
• Asplenia
• Chronic Renal Failure
• Nephrotic Syndrome
• Generalize Malignancy
• Leukemia
• Lymphoma
• Hodgkins
• HIV/Immunocompromised
• Immunosuppression
• Solid Organ Transplant
• Multiple Myeloma

PCV13 first
PPSV23  8 weeks later

If PPSV23 first, PCV13 
in one year

Or

Repeat PPSV23 in 5 
years



Blood Brain Barrier Disruption

• Cochlear Implant

• CSF Leak PCV13 first
PPSV23  8 weeks later







Meningococcal B

Mortality 10 to 15% 

Morbidity 19% of survivors 

loss of limb(s)

deafness

brain damage

seizures

spasticity/ paralysis Photo from CDC



Meningococcal B Vaccines 

ACIP June 2014, ACIP 2015

Cost per QALY 



QALY

• Haemophilus B vaccine in kids cost saving

• Shingle vaccine at age 60  $80,000 per QALY

• PCV at age 65  $62,065 per QALY 

• UK           50,000 per QALY



Meningococcal B Vaccines 

ACIP June 2014, ACIP 2015

Cost per QALY 



MacNiel ACIP June 2015



Meningococcal Vaccines

• Meningococcal Polysaccharide Vaccine

• Meningococcal Conjugate Vaccine 

• Meningococcal B Vaccines



Meningococcal Polysaccharide Vaccine

Menommune® 
licensed >56 
1 year or less



Meningococcal Conjugate Vaccine 

ACWY strains
Recommendation for Age 11-18 + booster age 16

High risk > 2 months



Men ACWY versus Men B

• Conjugated • Meningococcal  B



Meningococcal B Vaccine:

MenB-FHbp (Trumenba®, Pfizer) Bivalent

3-dose series

115.75 X3 = $ 347.25

MenB-4C (Bexsero ®, Novartis)  4 Valent

2-dose series

$160 X2= $ 320

MacNiel ACIP June 2015 CDC Adult Vaccine Price List 2015



MacNiel ACIP June 2015



Men B vaccine series aged ≥10 years at 
increased risk  (Category A)

• Complement component deficiencies

• Anatomic or functional asplenia (including 
sickle cell disease)

• Microbiologists exposed to N. meningitidis

• During Outbreaks



ACIP  Category B

A serogroup B meningococcal vaccine series may 
be administered to adolescents and young 
adults 16-23 years of age to provide short 
term protection against most strains of group 
B meningococcal disease.  



Burden of Disease

CDC Estimated Annual Meningococcal B Cases in 

11-24 year olds

Cases Deaths Sequelea

54-67 5-10 5-13

MacNiel ACIP June 2015 



Vaccine Efficacy

Immunogenicity Studies
Serum bactericidal activity using human complement (hSBA)

MenB-4C     63-94%

MenB FHbp 83.9%

MacNiel ACIP June 2015



Waning Immunity

• MenB-4C: 66%   11 months after 2nd dose

• MenB-FHbp : 40-60% 6 months after 3rd dose,

MacNiel ACIP June 2015



Strain Coverage



Men B safety

Factor H binding protein 
Animals:

Antibodies cross react with Human Factor H 
Are antibodies to  human factor H  generated in 
humans? 

Rate of autoimmune disease not higher than expected
Theoretically, onset of autoimmune-disease-related 
symptoms could be delayed

MacNiel ACIP June 2015,  MMWR 2015



Men B vaccine Safety

MenB-4C  
rhabdomyolysis, anaphylaxis, fever

Men B-FHbp

Pyrexia, vomiting, vertigo, chills, headache, 

anaphylaxis,  neutropenia

MacNiel ACIP June 2015



Marketing



Patient Education

Pros
• If you got Men B you would 

likely die or be disabled

• The disease rate could go up

• The CDC will monitor the 
safety 

• Insurance covers the vaccine

• It is the only vaccine we 
have against this type of 
meningitis

Cons
• The disease is very rare and 

seems to be getting rarer

• There may be side effects from 
the vaccine

• The vaccine is expensive

• We do not know how well the 
vaccine works in protecting 
people-it does not cover all 
strains and is not 100% 
effective

• It looses its effectiveness over 
time



Up dates



Should HPV9 Replace HPV4?



Human Papillomavirus
• 40+ Types in Humans

• 12 considered carcinogenic

16, 18 plus 10 more

• HPV 6 or 11 cause 90% of anogenital
warts (condylomata) 

Erickson, Am J Obst & Gyn 2013



ACIP  

• Routine HPV vaccination at age 11 or 12 years.

• Can start at age 9 years. 

• Recommended for females aged 13-26 and 
males 13-21 years  who have not been 
vaccinated previously or who have not 
completed the 3-dose series. 

MMWR / March 27, 2015 / Vol. 64 / 
No. 11



Vaccine Coverage Cost per dose

HPV 2
Cervarix®

16/18 $128.75

HPV 4
Gardasil 4®

6/11 /16/18 $160.70

HPV 9
Gardasil 9®

6/11/16/18
31/33/ 45/ 52/58

$177.70

Erickson, Am J Obst & Gyn 2013
CDC Vaccine price list



HPV Types

16/18
66%

31/ 33/ 45/ 52/ 58 

15%

Other.
19%

Cervical Cancer

Erickson, Am J Obst & Gyn
2013



HPV Attributable Cancers in US
Caner HPV 16/18 % HPV 31/33/ 45/ 52/58

vaginal 55 18

vulvar 49 14

penile 48 9

anal male 79 4

anal female 80 11

oral male 63 4

oral female 51 9

Saraiya JNCI 2015



Repeat HPV 9 after HPV4 series ?

• $117,400–$156,000 per QALY

–Not cost effective

–Only benefit to females

–No safety concerns

–Only serologic evidence for benefit

• “effort  toward raising the HPV9 rates in those 
who have not completed the series instead of 
giving additional doses”

MMWR March 2015



Series Started with HPV 4 or HPV2

• Continue with HPV9

• No additional doses

MMWR March 2015



How many doses of HPV?

9-15 years
Immunocompetent

Dose 1

Dose 2

15 years or more
Immunocompromised

Dose 1

Dose 2

Dose 3

6-12 months
2 months

6-12 
months

What  if Molly was pregnant?



Why don’t we have 
the Shingles Vaccine 
in this clinic?



Shingles (Zostavax®)

• Covered as pharmacy benefit not as a medical 
benefit

• Cost $212

• FDA age 50          ACIP age 60



New Shingles Vaccine

HZV (Zostavax®)

• Herpes Zoster

Efficacy 51.3%

4 years duration

• Post Herpetic Neuralgia

Efficacy 66.5%

HSV Sub unit/adjuvant

• Herpes Zoster 

Efficacy 89.9%  (over 70)

3.7 years and going

• Post Herpetic Neuralgia

Efficacy  89%

N Engl J Med. 2015;372:2087-96

N Engl J Med. 2016;375:1019-32.

N Engl J Med 2005; 352: 2271-84.



HZV sub unit

• More reactions:

Vaccine 79.0%    Placebo 29.5%

• 2 Doses

• Questions

– Price

– Previous HZV

– Long term duration and safety

N Engl J Med. 2016;375:1019-32.



Summary

• Flu and Pneumo for hospitalized over 65

• Men B Vaccines-Still a lot of unknowns/very 
expensive

• Pneumococcal –use two vaccines in select adults

• High dose flu-a little better immunity in over 65 but 
standard dose okay

• New:  2 dose HPV under 15

• New zoster vaccine….



MLMartinez@salud.unm.edu
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