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Objectives

What is the evidence be
schedules

New vaccines, new chal

History of schedules and how designed

nind current

lenges

Future of vaccine schedules: creative
policies in context of need
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Why are schedules important?

Programmatic: framework for delivery of
vaccines to target population

Evaluation of coverage

Research and development: Parameters
for vaccine studies

nformation and participation of the
oublic
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EPI| program success around the world

Vaccine Global Estimated Global % Reduction
Preventable cases Global Vaccine from reported
Disease Deaths Coverage peak
(2011) (2004) (2011)
Diphtheria 4,880 5,000 84% 95.1%
Neo Tetanus 4,214 163,000 84% 86.8%
Pertussis 162,047 254,000 84% 91.8%
Polio 223% <1000 84% 99.8%
Hepatitis B 600,000 75% NA
Measles 354,820 *164,000 84% 80.5%
Oenter for GIObaI Health :*Children’s Hospital Colorado
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1462 IMMUNIZATION PROCEDURES er I IMMUNIZATION PROCEDURES 1463
! OrTIONAL ScHEDULE No. 2
PO | F—
The Physician’s B.ag. e e Age Agent
Alternative Proprietary Preparations. ............ . 7
SRR iy soon as umbilicus is| Smallpox Vaccine
Ready‘r Reference (€517 (NS Bl shealed and baby is
Calculation of Dosages.............oouvin. Ve eiTs thriving
Weights, Measures, and Equivalents...... ... = ¥i1566 3 months Diphtheria-Tetanus-Pertussis  (Alum
Conversion Formulas. . . ....oeeuriie i, ol 1568 Precipitated or Aluminum Hydroxide
Centigrade and Fahrenheit Equivalents.. .. ... . .. ot 1539 4« Dﬁ‘fﬁﬁfﬁ%etanu&mnussis (Alum
Avera.ge anghts of Various Organs . 1569 Precipitated or Aluminum Hydrox-
Atomic Weights. .. ....c.civeeiiiiin i, ) ide Adsorbed)
) 5 . % Pertussis Vaccine (Alum Precipitated)
D Diphtheria-Tetanus-Pertussis  (Alum
Precipitated or Aluminum Hydroxide
) i SAc'lsorbed)
[Fom The Merck Manual, Eighth Edition, published 1950] R

ROUTINE IMMUNIZATION PROCEDURES

Optional pediatric immunization schedules and timetables
for the administration of booster or re-immunization doses are
presented. A table outlining the use of human serum imz
(gamma) globulin also is included. Although many pe nt
details are given, actual dosage must be regulated aigqogding
to individual circumstances and to the instructions accompany-
ing packages of the various immunizing agents. (For specia
immunization procedures against such diseases as typhoid
yellow fever, cholera, plague, and other conditions not 0

BOOSTER DOSES AND RE-IMMUNIZATION

(This schedule applies only when basic immunization
has been previously accomplished.)

Age and Indication

e

Agent

included in pediatric practice, see the respective cha,’p'_ ets.) 2 years D%ﬂ%ﬁ?;?;ﬁ&@inﬁ;ﬁﬁﬁf% yd%)lililég
ad i Adsorbed)
s b Diphtheria-Tetanus-Pertussis - (Alum

BASIC IMMUNIZATION gl Precipitated or Aluminum Hydroxide
ko Adsorbed)

OPTIONAL ScHEDULE No. 1 b0
Schick Test
5 (14

B Smallpox Vaccine

Very 2 years Tetanus Toxoid (Alum Precipitated)
Very § years or upon| Smallpox Vacecine
) “Xposure to smallpox,
Sy O during threatened
Asﬂlallpox epidemic

Y age, upon possible
Atfxposure to tetanus

Agent

Pertussis Vac‘?ine (A‘l‘um Prggnplﬁﬁted)

144 143 43 (1

Diphtheria-Tetanus Toxoid

(Alum Precipitated)
¢ Smallpox Vaccine

ot

Fluid Tetanus Toxoid

£ Diphtheria-Tetanus Toxoid g)age, upon exposure | Fluid Diphtheria Toxoid
(Alum Precipitated) Ay diphtheria, }
1 ¢ Schick Test | ty age, upon exposure | Pertussis Vaccine (N.B., in Isotonic
1 s Pertussis Vaccine (Alum Precip O pertussis Saline)




Immunization Schedules in the United
States and Great Britain -1967-68

TaBLE 1. Recommended schedules for routine immunization

United States* England and Walest
Age DTP OPV M SP Age DTP OPV M SP BCG

2-3 months X X 3-6 months X X

3—4 months X

4-5 months X X 5-8 months X X

12-18 months X X X 9-14 months X X

12-24 months X 12-24 months X X

School entry X X X School entry Td X X

(3—6 years) (3-6 years) ]
10-13 years X

Every 10 years Td X! School leaving Td X X

DTP, Diphtheria-tetanus—pertussis vaccine; OPV, oral poliovaccine; M, measles vaccine; SP, smallpox vaccine; Td, tetanus-
diphtheria toxoid, adult type.

* Adopted from United States Public Health Service (1967): Immunization Against Disease 1966-67 (National Communicable
Disease Center publication).

t Adopted from Ministry of Health (1968a,b).

1 For high risk groups, i.e. health personnel and overseas travel—every 3 years.

Center for Global Health :*

Children’s Hospital Colorado
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United States Immunization Schedule 2001

Age
. ) 1 2 4 & 12 15 12 24 4-8 11=12 [ 14-18
Vaccine Birth M mos | mos| mos| mos | mos mos | mos | ws VS WIS
Heparis B Hep B #1
Hep B #2 || Hep B #3 ep B
Dipmiheriaanad 1
tetanus Wxioas ang
pretusid DT [DTaP |OTaP | orer otep [ Td
H. Infiveneae npe pf Hib Hib Hib b
|

Ina c tivea te d P olio - [Py IEY 1Py P
Preumocos el
o jugate PCW  |PCN  |PCW PCY
B e sl 3w mp s- .
varicena® I “ar
He patitis A=~ Hep A in selected areas

[ 1 Range of recommended ages for vaccination.

C Waccinesto be given if previously recommende d doses were missed or were given earlier than the recomm ended minimum age.
Recommendead in salectad states andfer regions.

Center for Global Health :*

Children’s Hospital Colorado
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US Child Immunization Schedule 2014

Vacdne Birth 1mo 2mos 4mos 6mos 9mos | 12mos | 15mos | 18mos 19-23 2-3yrs | 46yrs [ 7-10yrs | 11-12yrs 13715 16-18

oo = :

Rotavirus? (RV) RV1 (2-dose |

; C 1*dose ‘ ‘ 2 do ‘ ‘ iE
series); RVS (3-dose series) *% | lfootnote 2
Diphtheria, tetanus, & acel-

st o ——— 4 ———3
lular pertussis® (DTaP: <7 yrs) 17dose ||| 27dose ||| 37dose ﬁ 4" dose

Tetanus, diphtheria, & acel-
lular pertussis* (Tdap: =7 yrs)

Haemaphilus influenzae type See _3™or4" dose, __
b (Hib) ‘ Vdose H e | ‘Imimtes See footnote §

Pneumococcal conjugates ‘ . ‘ ‘ | ‘ ‘ _ —
{PCV13) 1% dose 2™dose 37 dose < 4" dose:

Pneumococcal polysaccha-
rida? (PPSV23)

Inactivated poliovirus? (IPV)
(<18 yrs)

Influenza? (IV: LAIV) 2 doses
for some: See footnote 8

Hepatitis B' (HepB)

12 dose 2 dose ||| I dose

‘Annual vaccination (IIV only)

| ‘ Annual vaccination (IV or LAIVY

Measles, mumps, rubella?

(MMR) o e

Varicella' (VAR) e ——— 1t dgse——-

Hepatitis A" (HepA) |<————2-{hseseric5,5eefmhmte 1 1-—-;»{

Human papillomavirus??
(HPV2: females only; HPV4: {m -
males and females)

Meningococeal™ (Hib-Men-
CY = 6 weeks; MenACWY-D
28 mos; MenACWY-CRM
=2 mos)

Range of Range of recommended Range of recommended Range of recommended ages Not routinaly
I:l recommended ages for - ages for catch-up - ages for certain high-risk - during which catch-up is I:l recommended
all children immunization groups encouraged and for certain

hiah-risk arouns

Center for Global Health ’_¥

Children’s Hospital Colorado
COLORADD SCHOOL OF PUBLIC HEALTH o



U.S.A Immunization Schedule Model

Published at least annually since 1995

Child and adolescent schedules published by
AAP, AAFP, and CDC in January or February of
each year

Schedules for children 0 through 6 years and 7-
18 years separated in 2007

Schedule reflects decisions made at ACIP (Public
forum for discussion of vaccines)
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1961

15t Schedule Published by WHO

(Report of the technical discussions at the Thirteenth WHA)

AAC.O
p,op-l
PUBLIC HEALTH PAPERS 8

THE ROLE
OF IMMUNIZATION
IN COMMUNICABLE DISEASE

CONTROL 7o

{a ,
i §3 Jun. 1ho 4

&,,p Y4
i

WORLD HEALTH ORGANIZATION
GENEVA

n,‘,
3

iABLE 2.

SUGGESTED SCHEDULE
WITH INADEQUATE MEDICAL
A5 REQUIRED TO SUIT LOCAL CONDITIONS

OF IMMUNIZATION

IN AREAS
SERVICES; TO BE MODIFIED

(-4 weeks

3-9 months

School
2niry Or SO0n
thereafter

10-14 vears

Center for Global Health

COLORADD SCHOOL OF PUBLIC HEALTH

Courtesy of P. Duclos, WHO

(1)

2)
(3}

(4)
(3)

(6]

(7
(8)
%)

Waccination

BCG vaccination

Smallpox vaccination
Diphtheria-pertussis-tetanus {triple vaccine with
alum}: 2 doses at an interval of one month

The first injection could be given at the time of
smallpox vaccination.  Smallpox vaccination is
verified at the second wisit. Failures of smallpox
vaccination are revaccinated.

Diphtheriaftetanus booster (plain or with alum)
TAB wvaccination (where necessary): 2 doses at
an interval of one month
Smallpox revaccination:
TAB injection

at the time of second

BCG revaccination (in tuberculin-negative reﬂ-cmrs}
Smallpox revaceination
TAB booster

o
O
‘*Children’s Hospital Colorado
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2nd
and
Ird

4th
and
Sth

6th
and
Tth



Expanded Program of Immunization

~ NN

1974 1980 1984 World Health Organization
o—0——>
* DTP3 @ 20% * DTP3 @ 41%
Founded b .
WHuA27 57 Y ® Primary health ® >20 schedules
' care based ® Revision of
°* DTP3 @ 5% evidence
® No schedule needed

¢ Program and
personnel support

Center for Global Health '_* | |
; i Children's Hospital Colorado

COLORADD SCHOO! L OF PUBLIC HEALTH



GMC responses to diphtheria and tetanus
In children receiving 3 doses of DTwP-IPV

by interval
Diphtheria

O |00 N
O [N o1

Tetanus

1

1| © Io0 I~
© N (o1

~ O |01
~ O7 W

Units of anti-toxin
O = N W HhOnoS-NOOOO

¥ Monthly MBimonthly ¥ Monthly MBimonthly

Center for GIObaI Health MO d Ifl ed fro m f*Children’s Hospital Colorado
DDDDDDDDDDDDDDDDDDDDDDDDDDD Brown GC et al AJPH 1964,;79 (7):585



etanus Antitoxin Antibodies 7-13 years
after Primary Immunization Without
Booster Doses

2 doses: 65%
3 doses: 91%

2 doses inadequate for long term protection

Source: Volk et al. Public health Rep 1962;77:185

®
Center for Global Health _* . .
COLORADD SCHOOL OF PU BLIC HEAL TH '" Chlldren,s Hospltal C0|°rad°



Number of reported pertussis cases by
age group in the United States in 2003

70

&0 B Preumonia B Hospitalization
a0
40

a0

PERCENT

20

10

AGE GROUP

°

Center for Global Health
QDLORADD SCHDDL QF PIJBI.IC HEALTH

Children’s Hospital Colorado

Hopkins RS, Jajosky RA, Hall PA, et al2003. MMWR. 2005;52:55



Antibodies to PT (LPF) antigen In
unimmunized infants (ELISA units/mL)

128 Half-life = 36.3 days

Lt -]
] 3

LPF titer

150 200

w
Center for Global Health _* . .
COLORADD SCHOOL OF PU BLIC HEAL TH '" Chlldren,s Hospltal COIorad



Anti-LPF (PT) by Age for Infants Who Received 2,
4,6 m + Extra Dose of DTP at 3.5 Days of Age (° )
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Age-specific incidence of lab-confirmed
pertussis for infants born 1996 & 2007 by
pertussis doses before disease. Sweden

100 000 years of follow-up

Number of doses administered
before onset of pertussis
disease

Age-specific incidence of pertussis disease with at least 14 days of cough

1-90 91180 181-270 271-35 366-455 456-545 546-730
Age interval of follow-up in days after birth

Center for Global Health

‘*Children’s Hospital Colorado
COLORADD SCHOOL OF PUBLIC HEA N



Pertussis Cases and Incidence per 100 000 Person-Years
In Unvaccinated Infants 0 to 2 Months of Age and
Vaccinated Children by Age Group and Number of Doses

250
c
o
£ 200
Q
Q
o
=
S 150 Need for
Sg Booster at
2 100 aCl
Q
O
c
L)
s . //
O
£
Age 0t02 3to45to11 5y 6y

Doses 0 1-2 2-3 After3

e
Center for Global Health S
oA SH00L 0 PumLe Gustafsson et al. Pediatrics 2006 -YCh"dren’sHospitaIColorado



Seroconversion rates by age in developing

countries after measles immunization
Country Seroconversion (%) by age in months

Reference

-n-nn

Haiti

Ivory Coast

Kenya 60
Kenya <50

Latin
America

Nigeria
Rhodesia

South Africa

Center for Global Health

COLORADOD SCHOOL OF PUBLIC HEAL

90
40
58

71
23

77
84
67 100
93 90
69 82
64
45 57

84

93
93
85

94
*86

95
95
94 100
92 89
89
/1 *86

100

100

100
92

*80

Halsey 1985
Breman 1975
MoH 1977
EPI 1979
PAHO 1982

Ruben 1973
Burrowes 1976

Dick 1975

o
O
‘*Children’s Hospital Colorado



Early waning of maternal measles antibodies iIn

era of measles elimination in Flanders, Belgium
1.0

Naturally immune

- == \/accinated

Proportion immune

8

Time to loss of imnmunity (months)

ESQE?EF‘E?T “(FEJEEaHIHIL__lHeaHh I_ eu I’I d an E et al . B M\J 2010, 340 ‘%Children's Hospital Colorado



Responses to 2 schedules of measles vaccine of infants

from mothers with natural vs. vaccine induced immunity
H.F Pabst. Vaccine 1999; 17:182

100 -

l56&15 mo ¥12 mo
80 :

789

60 -

40 -

20 -

Natural immunity

0 -
100

80

60

Vaccine immunity

10 11 12 13 14 15



Countries given 1 vs. 2 doses of MCV In their
routine immunization schedules (2010)

Venezuela |
o | 2000-2001

D Og

.o| 2446 cases

COLORADOD SCHOOL OF PUBLIC HEAL

2012
Congo
Ethiopia
Kenya
Zambia

Africa Outbreaks

1,650
3,552
2,452
13,150

Europe Outbreaks
2012

England 2,016
France 15,514
Italy 5,178

- MCV1 & MCV2, no SIAS (40 member states or 21%)

I:I MCV1, MCV2 & one-time catch-up (36 member states or 19%)
[ ] MCV1, MCV2 & regular SIAs (57 member states or 28%)
- MCV1 & regular SIAs (59 member states or 31%)

I:I Single dose (1 member state or 1%)
o

O
‘*Children‘s Hospital Colorado



Global routine Immunization coverage with
3 doses DTP and unimmunized surviving
infants by year

100 - - 100
® pre3 Coverage

91.3
90 B number unimmunised 79 80 ® o
80 | 75 73 74 o ® ¢ e
o & o ® L 70
63.4
N - 60
N - 50
N - 40
316 = 32.0
. 263 359 i
¥ 229
216 197 193
N - 20
. L 0
1985 1950

1980 1995 2000 2005 2006 2007 2008 2009 2010

Number of Unimmised Children (millions)

Center for Global Health :*

Children’s Hospital Colorado

“““““““““““““““““““““““““““ Brown DW. Open ID Journal. 2011 (5) 115 '

DTP3 Coverage (%)



Countries with DTP based vaccines
recommended at 6, 10 and 14 weeks

Z<Z 13N
Y

WHO SR I DTP recommended at 6, 10 and 14 weeks
Source: WHO IVB database, October 2005
®
Center for Global Health _* . .
COLORADO SCHOO L OF PUBLIC HEALTH * Children's HOSP|t3| Colorado

Courtesy F. Cutts



Age distributions for administration of EPI

vaccines in children aged 18-35:-9 months

8000 - Clark and Sanderson. Lancet 2009: 373: 1543 ——BCG
—D0TF1

—DOTF3
— MOV

6000 —

4000 —

Mumber of vacdnations

2000+

| I - — _; .-_ | =
0 10 20 30 A0 LO 60 0
Age atvlhcdnation (weeks)

Center for Global Health
QDLORADD SCHDDL QF PIJBI.IC HEALTH

‘%ﬁ

Children’s Hospital Colorado
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Diphtheria and tetanus anti-toxin concentrations in 129
children by 4 year of age from London after different
schedules

100
90
80
70
60
50
40
30
20
10

0

% with antitoxin > 0.1 IlU/mL

Center for Global Health

COLORADO SCHOOL OF PUBLIC H

3 doses 3 doses 3 doses 3 doses
by 8-13 by 6-7m <6m + DT
m

2000
1800
1600
1400
1200
1000
800
600
400
200
0

Ramsay ME et al. BMJ (302) 1991

GMC for Diphtheria

R

T T T

3 doses 3 doses 3 doses 3 doses
by 8-13 by 6-7m <6m + DT
m ®

1

‘*Children’s Hospital Colorado



Serologic Response to Inactivated Poliovirus Vaccine:
A Randomized Clinical Trial Comparing 2
Vaccination Schedules in Puerto Rico

Gustavo H. Dayan,' Margaret Thorley,? Yasuhiro Yamamura,” Nayra Rodriguez,® Steve McLaughlin?
Lourdes M. Torres,® Antonio Seda,® Marcia Carhia,® Lorraine N. Alexander.? Victor Caceres,” and Mark A. Pallansch’

O US arm (n=230)
] EPI arm (n=225)

I_

Maternal antibodies interfere 100 -
. . a0 - T
with response in % 1 |
70 -
60 -
50 -
40 -
30
20
10 -
0 | . ]
Poliotype 1 Poliotype2 Poliotype3

Hi
Hi

2. 4 and 6 month schedule
preferable

Seroconverters, %

P<.001 P=<.001 P=.08

Figure 2. Seroconversion rates for poliovirus types 1, 2, and 3 after
3 doses of inactivated poliovirus vaccine, by study arm, Puerto Rico. EPI
®
Center for Global Health _*

Children’s Hospital Colorado



Seroconversion to IPV vaccine to different
doses and schedules in the Americas 2007

Cuba Guatemala
100 100 T
90 - 90
;\? 80 - § 80
g 70 - g 70 -
E, 60 - é 60
"E’ 50 - “E’ 50 -
o 40 - o 40 -
(8] (&)
g 30 - g 30
» 20 - 0 20 -
10 - 10
0 B I T T 0 -
DTP-Hib- DTP-Hib DTP-Hib- IPV2 OPV2 IPV3 2IPV+1 OPV 3
IPV 6, 10, Control IPV 2 and doses doses doses OPV doses
14wk 6,10,14 4 m
wk 2,4, 6 months

M Poliovirus 1 M Poliovirus 2 4 Poliovirus 3

Center for Global Health Cuba IPV Study Group N Engl J Med. 2007;356:1536-44.

COLORADO SEHOOL OF FUBLIC Asturias EJ. J Infect Dis. 2007;196 (5):692-698



Anti-Hib PRP-T responses (> 1.0 uyg/mL) in Finish
Infants to different vaccination schedules
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Kurikka. J Pediatr.1996 Apr;128(4):524-30
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Countries having introduced Hib vaccine
and infant Hib coverage, 2010

Percent of children by schedule globally

W 3+0
) °
M2+1 S

1%

0 9o °
e® ° 4 N
W 3+1 0
% /
2+0
Mbmdﬁzsurdrmesma |_| N O n e
e b et iy ountries or 2%)
conceming the delimitation of its fi e == : - . 5
gt s b e Tl R [ Hib vaccine not introduced (24 countries or 13%)

Center for Global Health ’_?

Children’s Hospital Colorado
COLORADO SCHOOL OF PUBLIC H "



-PRP >

Duration of serologic responses to Hib (anti

mcg/mL in different countries with different schedules
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O+ dg ajuel4
[ 0+ df uapamsg
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|
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—l— [ 0+ dF ANUnWWe: 7 BjEwalEnS
. 0+ df Apunwieo Y ejewsjens
p+dEpapp
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0+ dg LB
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-ni_m [aadiy
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S Lo [ 0+ 07 ANUnNWw oD | ejewaiens

T 0+ dz Auunuiuos y ejewsiens
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|.l+| O+ dE 33ugi

|.l| -...__+.“_mmu_.._m._u_

- 0+dggap
0+ dg wnidjag
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= o = o o o o = o =
o & = o un = o '] L

-~
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100 -
Courtesy of Haijeh & Fine. SAGE 2012
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Number of Cases

Incidence of Hib disease in the UK

Vaccine intro
Jp+0 @ 2, 3, 4 mo

500 l Vaccine aP
Catch-up shortage then Intro
toddlers vaccine with aP ——<1yr
400 used
Combination —=—1-4yrs
i with wP Catch-up
300 I ﬁm-g‘,ym ——05.14 Yrs
Booster
Intro ——2]15yrs
200 I | 3p+1
100 I / l'
e — e e e ———
G -
— i~ i ] -=F N D P [= =] — i~ i | 5] {Fa] P
2 8882888352858 8888¢88¢828¢88
Year
http://www.hpa.org.uk/Topics/InfectiousDiseases/InfectionsAZ/HaemophilusinfluenzaeTypeB/
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Center for Global Health ‘%tectuon _%Ch"dren,s Hospital Colorado

COLORADO SCHOOL OF PUBLIC HEALTH . Agency

2010



2 Dose Primary Pneumococcal Conjugate
Vaccine Schedules
Immunogenicity:
UK: 2 doses at 2 & 4 mos = 2, 3, and 4 mos
US: 94%-100% > 0.15 mcg

Efficacy of 7 valent:

U.S. CDC: (95% CI = 84-98%)
NC Kaiser (1 or 2 doses): (95% CI = 0-100%)
Canada (>1 dose): (95% CI = 83-96%)
Norway (3, 5, 12 mo): (IRR 95%CI1=0.02-0.14)

CDC MMWR. 2004; 53:177-1/8
Black S, et al. PIDJ 2000;19:187
o

Centerfor GIObﬁI Health Deceunlan 2010’ 29 (6) 1 ‘*Children‘s Hospital Colorado
S Vestrheim et al. Vaccine 2010;28:2214



Responses to 2 +1
vs. 3+ 1 doses of
10v PHID-CV
vaccine in Sweden
and Slovakia 2008-
20009.

=0— 241 == 3+ —i— Control

Silfverdal SA. Pediatr Infect
Dis J. 2011, 30.

Center for Global Health

COLORADD SCHOOL OF PUBLIC HEALTH
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Response to the PCV13 group after dose 2
and PCV13/PCV7 after the toddler dose

% of total (95% CI%)

After toddler dose

Vaccine serotype {PEWE?:J_ Egg%
= PCV13 group PCV7T group
after dose 2 (n = 235-245) (n = 218-248)
PCV7
4 100.0 (98.5, 100.0) 100.0 (98.5, 100.0)

6B 58.4 (52.2. 64.4
oV 94.7 (91.2, 97.1)

——> 100.0 (98.5, 100.0)
100.0 (98.4, 100.0)

100.0 (98.5, 100.0)
100.0 (98.5, 100.0)

14 94.2 (90.6, 96.7) 99.6 (97.7, 100.0) 99.6 (97.7, 100.0)
18C 92.4 (88.5, 95.3) 99.2 (97.1, 99.9) 99.6 (97.8, 100.0)
19F 951(91.7 97.3) 98.8 (96.4, 99.7) 98.4 (95.9, 99.6)
23F 68.6 (62.6, 74.1) 99.2 (97.0, 99.9) 98.8 (96.4, 99.7)

Additional
1 96.6 (93.6, 98.4) P > 33(14,6.5)

3 92.8 (89.0, 95.6) i sy > 6.7(3.9.10.6)
5 91.6 (87.5, 94.6) 100.0 (98.5, 100.0) 70.2 (63.6, 76.2)
6A 86.5 (81.8, 90.4) 99.6 (97.7, 100.0) 86.4 (81.5, 90.5)
7F 98.5 (96.2, 99.6) ST T 4.9 (2.6, 8.5)
19A 98.5 (96.1, 99.6) 100.0 (98.5, 100.0) 99.6 (97.7, 100.0)

“ Exact two-sided CI based on the observed proportion of subjects.
& Difference in proportions, PCV13 — PCV7, expressed as a percentage.
¢ Exact two-sided CI for the difference in proportions, PCV13 — PCV7, expressed as a percentage.

Center for Global Health Esposito S. Clin Vaccine Immunol. 2010; 17(6): 1017-1026

COLORADD SCHOOL OF PUBLIC HEALTH



Current iIssues with immunization
schedules
® Special populations
® Optimization after introduction and
post-marketing evidence
¢ Safety concerns
® Goal oriented approach vs. rule of law

Center for Global Health
QDLORADD SCHDDL QF PIJBI.IC HEALTH
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Special considerations for conjugate
vaccine schedules (Hib & PCVs)

Born toosoon Estimated rates of preterm births, 2010

W\ e

15 4 Pakmt-:m

Equatorial
Gulnaﬂ

R X" Risk Factors for Hib vaccine
155 T e ) Failure in 12 EU countries

Preterm

181
15.5
birth 100 Gaban
ive births 16.3 = 4 . (IBIS-EU)
Less than 10 Eh:-tswana 16.7
10015 1 Mozmbiaue Underlying condition | UK Other
I Mare than 15 16.6 16.4 n=220 | n=38

South Africa Prematurity (<37wk)
Hib<5 years from 0.7 to Malignancy 4 4
1.3/100,000 (2003 to 2009). Congenital 5 5
51% “vaccine failures”
HIV (+) in 34% il 3 8
Total 16 32
Center for Global Health y o Gottherg A (GERM-SA) Vaccine. 2012;30(3):565-71 Y crtrens ospt oo

Ladhani S. Clin Microbiol Infect. 2010;16(7):948-54



Trend of Hepatitis A incidence rates and cases
of hepatic failure due to HAV in Argentina pre

and post 1 dose HAV program —
E—

W Rates HAV EEEyIminant Hepatic Failure -®HAV vaccine coverage
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Estimates of Rotavirus Deaths Averted versus
Excess IS deaths (Patel et. al. GACVS report)

15 week age -150,500 221
restriction (63,500 to 197,000) (146 to 328)*
No age -200,000 499
restriction (98,500 to 264,000) (329 to 741)*
No age 49,500 additional 278 additional IS
restriction rotavirus deaths events caused
(vs. age averted

restriction)

* Range based on lower and upper limits of risk, respectively

Center for Global Health

‘*Children’s Hospital Colorado
COLORADD SCHOOL OF PUBLIC HEA N



g"% World Health  Weekly epidemiological record
W Organization pelevé épidémiologique hebdomadaire

Organisation mondiale de la Santeé 1ST FEBRUARY 2013, 88th YEAR / 1= FEVRIER 2013, 88° ANNEE
No. 5, 2013, 88, 49-64

http://www.who.int/wer

tt‘({éff’

Contents Rotavirus vaccines Vaccins antirotavirus
49 Rotavirus vaccines WHO position paper - Note de synthése de I'OMS

ggl:(}) position paper — January .l anu ary 201 3
Although early immunization is still favoured, the man- Bien que la vaccination précoce reste préférée, les limites indi-
ufacturers’ conventional age restrictions on the first and quées typiquement par les fabricants pour ’age a I'administra-
last dose of rotavirus vaccines may have prevented vac- tion de la premiere et de la dernieére dose des vaccins antiro-
cination of many vulnerable children in settings where tavirus pourraient avoir empéché la vaccination de nombreux
the DTP doses are given late (i.e. after 15 weeks for enfants vulnérables dans les milieux ou les doses de DTC sont
DTP1 or after 32 weeks for DTP 2 or DTP3). By allowing administrées tardivement (c’est-a-dire apreés 15 semaines pour
infants to receive rotavirus vaccine together with DTP le DTC1 ou apres 32 semaines pour le DTC2 ou le DTC3). En
regardless of the time of vaccination, immunization permettant une administration concomitante avec le DTC quel
programmes will be able to reach children who were que soit ’age, les programmes de vaccination pourront couvrir
previously excluded from the benefits of rotavirus vac- des enfants auparavant privés des bénéfices apportés par les
cines. Because of the typical age distribution of RVGE, vaccins antirotavirus. Compte tenu de la répartition typique de
rotavirus vaccination of children >24 months of age is la GERV selon 1’dge, la vaccination antirotavirus des enfants
TIOT TeCoNIernaed. ageés de >24 mois n'est pas recommandée.

Center for Global Health t* . .
i Children’s Hospital Colorado

COLORADD SCHOOL OF PUBLIC HEALTH



CDC Mandatory Vaccine Schedule Comparison

Children birth to 6 years, by year {recommended month)

mrmm | Parent’s concerns HIC

ore Crowding of schedule
o e Immune “overload”
o Best age for immunity

Rotavirus (4)

o e Parent”s preference for IPV

Hikb (6}

vl vs. OPV Guatemala (n= 270)

Influenza (6)
Rotavirus (6)

Hib (12) 100 . 64% 2%  38% IPV preference

MMR (12}

Varicella {12)
PCV (12] 8 0
Hep A (12}

DTaF (15) 60

Hep A (18}
Influenza (18) 40

Influenza (20) - ] |

Influenza (42) 20 - N OPV IeSS
MMR (48) = .

_— 0 injections
IPV (48}

Infi 54}

— Urban Urban Rural

Asturias EJ, unpublished. 2009 ‘(C“”dre“‘ Hospital Colorado

WPV as safer




Postvaccination seizures among 12- to 23-month-
olds according to vaccine received: VSD study
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Risk of febrile seizures in children following trivalent
Inactivated influenza vaccine in the Vaccine Safety
Datalink Project, 2010-2011
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Are alternatives available to the
current immunization schedule?

® Community of parents
¢ Alternative vaccinators and anti-
vaccine movement

® Community of health providers
® e.g. Dr. Bob Sears

® ACIP and scientific community defined

Center for Global Health ® g
COLORADO SCHOOL OF PUBLIC HEALTH . Children's Hospital Colorado



BOTH SIDES

OF THE

VACCINATION QUESTION

THE FALLACY OF VACCINATION

By JOHN PITCAIRN

OF THE LEAGUE OF AMERICA

WHAT VACCINATION HAS REALLY DONE

By JAY FRANK SCHAMBERG, MD

uemia 1N1

VACCINATIONS

YOu HAVE THE RIGHT TO say NO.
YQ HAVE THE RIGHT TO say SLLOW!!!

CDC ScHEDULE

Birth - HepB

2 Months - Dtap, Polio, HIB,
Pneu Rotovirus, HepB

ALTERNATIVE SCHEDULE
6 months - Dtap
9 months - Dtap
12 months - Dtap
15 months - HIB
18 months - IPV
onths - IPV or Pevnar
27 months - IPV or Prevnar

otavirus
ths - Dtap, Polio, Hib

PROFESSOR OF DERMATOLOGY AND oF
POLYCLINIC AND

R
TO THE BUREAU OF n:u..'ra AND CONAIJI.’HNG ruumu.n TO
THE

With References and Bibliographies

o]

THE ANTI-VACCINATION LEAGUE OF AMI
1420 CHESTNUT STRI

517-518 CROZER BUILDING
PHILADELPHIA, PA.
1911

Center for Global Health

COLORADD SCHOOL OF PUBLIC HEALTH

6 months - MMR
15 Months - HepA 8 months - DTaP boostes

Varicella P =P
18 Months - Dtap, Polio, Hib Syears Whatever was not
HepA, Flu/H1N do v

2.5yrs - Flu/H1
4-6 yrs -Dtap,

Varicella, Flu/H1 N1 www.ThePaleoMama. ct;

Too Mﬂn\f Shots at Once? savies nowadays receive up to 6 shots in one visit against 8 different diseases, but some parents
are loathe to give their child so many shots at one time. Some doctors allow parents to take a more flexible approach spacing out vaccines
over multiple visits, so a child gets no more than three shots at once.

M Typical Vaccine Schedule

Hih, Hib, Hib, PGV, DTaF,
PGV, PCV, DTaP, DOTafF, IPYV,
DTaF, DTaf, Rota, MR, IPV, MR,
Hep Hep Rota, Rata, Hep B, Chickenpox, Hib, Hep A, Flu,
B B Ipy IPY Flu HPM PCV Flu Flu Flu thckenpnx
DTaP. PCV, DTaF, PCV, DTaP PCY 1PV, Mumps®, PCV, OTaP, IPV, Hep Flu, Hep DTaP  MMR Chickenpox
Rota Hib Rota Hib Rota Hib Flu IPY HIB Chicken pox Rubella* A&EHHeulﬁ HBIFITI' legiﬁer
easles™ 1] 1]

B Aternate Vaccine Schedule

Chickenpoi: Varicella Hep HEP“ﬁ_‘is A HPV: Human Papillomavirus MMR: Measles, mumps, and rubella
DTaP: Diphtheria, tetanus and acellular pertussis Hep B: Hepatitis B IPV: Inactivated polio PCV: Preumococcal
lu: Influznza Hib: Haemophilus influenzae type b MCV4: Meningococcal Rota: Rotavinus

“The MME weccine can be adminisiered as separate shats, ard parents can cheose which component they'd like ther chikd to have fisst,
Bource: Typical vaccine schedule: Amorcan Academy of Fedialrcs; Allermate vaccine schedulke: Roberl Saars, pediatrician and author of The Wrcomne Boo



Rates of consistent users of alternate schedules
according to birth month, 2003-2009, Oregon, USA
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Birth Month
Robison S G et al. Pediatrics 2012:130:32-38

©2012 by American Academy of Pediatrics
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US recommended Catch-Up schedule 2014

Persons aged 4 months through & years

Minimum Minimum Interval Between Doses
aceine Age for
Diose 1 Dose 1 to dose 2 Dose 2 to dose 3 Dose 3 to dose 4 Dose 4 to dose 5

B weeks and at least 16 weeks after first dose; minimum age

Hepatitis B' Birth 4 weeks for the final dose is 24 wesks
Rotavirus? & weeks 4 weeks 4 weeks?

Diphthernia, tetanus, &

ST 6 weeks 4 weeks 4 wesks 6 months 6 months?
acellular pertussis 1 Weshs = = 0 o

4 weeks? if cumrent age is younger than 12 months and first
dose administered at = 7 months old
8 weeks and age 12 months through 59 menths (as final
4 wesks if first dose administered at younger than age dose P if current age is younger than 12 months and first dose

s 5 & weeks (as final dose)
2 months administered between 7 through 11 months (regardless of Hib - e o !
_ Haemophilus & weeks ) 8 weeks (as final dose) vaccing [PRP-T or PRP-OMP] used for first dose): OR Ehg?ﬂdoﬁf ﬁong;ﬁ:ﬁ;ﬁyﬁ réoagﬁed t"lé'_’félrlerough
imuenzae type b° =R if first dose administered at age 12 through 14 months if cument age is 12 through 53 months and first dose 12 monih: and started the nrimary sefies before ﬂg:
Mo further doses needed administered at younger than age 12 months; OR = sandsansg mor?ihb Y o ad
if first dose administered at age 15 months or older first 2 doses were F'RP-DI‘n#QP andt:'i_gministered at younger than =
months.
Mo further doses needed if previous dose administered at age
15 months or clder
4 wesks if first dose aﬂg\ﬁmd at younger than age 4 wasks if cument age is younger than 12 months & wesks (as final doss)
ek (ms Firal doss i s childre) i - & weeks (as final dose for healthy children) if current age is 12 | This dose only necessary for children aged 12 through
Pneumococcal’ & weeks 8 week;g&&g‘{é%ﬂ“:[ gr ;iﬂm.’;ﬁ%gﬁgg;ﬁt dose . months or older . . 59 months who received 3 doses before age 12
- N ge 1= " p Mo further doses needed for healthy children if previous dose momths or for children at high risk who received 3
Mo further doses needed for healthy children if first dose administered at age 24 months or older doses at any age
administered at age 24 months or older S g o ¥ ag
Inactivated poliovirus™ | & weeks 4 weeks” 4 weeks’ & months” minimum age 4 years for final dose
Meningococcal™ 6 weeks B weeks™ See footnote 13 See footnote 13
Measles, mumps, 12 I
rubella® months 4 weeks
Varicella® 12 months 3 months
Hepatitis AT 12 months 6 months

Persons aged 7 through 18 years

Tetanus, diphtheria: 4 weeks if first dose of DTaP/DT administered at younger than

" - Fp— . - age 12 months & manths if first dose of DTaP/DT administered at
tetanus, d'ph“ler.'fz & I ysars 4 weeks & months if first dose D% DTaP/DT administered at age 12 younger than age 12 months
acellular pertussis’ months or elder and then no further doses needed for catch-up
Human papillomavirus™ | 9 years Routine dosing intervals are recommended™
Hepatitis A 12 months & months
Hepatitis B Birth 4 weeks & wesks (and at least 16 weeks after first doss)
Inactivated poliovirus & weeks 4 weeks 4 weeks’ & months”
Meningococcal ™ & weeks 8 wesks™
Measlru&garlr;bjmps. 12 months 4 weeks
Varicella® 12 3 months if person is younger than age 13 years

months 4 weeks if person is aged 13 years or older




From Tradition to Best Practice

Need primary series consistent with practice
Ages for best immunological fit
Ages for best protection according to epidemiology

2 doses in the first year probably sufficient

Boosters > 12 months are crucial for novel
vaccines and long term protection

Schedules will need to address safety and
crowding to ensure future confidence

Children’s Hospital Colorado

®
Center for Global Health ‘*



Thank you!
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