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Justification

Previous: analysis for;, 3-dese pentavalent vaccine (Rotaileq)
presented| =eh) 2006

Resultsiofilast analysis likely broadly applicableto) 2-dese
moenoeyvalentvaceing; but analysis perermed to address several
potentalidifferences

1) Bublishedlelficacies ol 2-dese moenoeyvalentvaceine areslighty ditierent

2) 2-doesevaccinewould providefulliefficacy by 4 moenths ofiage (compared
10/ 6:moenths offage with 3-dGse vaccing)

3) Administration costs may be different for, a 2-dose vaccine

4) Dose 1 efficacy of both 2-dose and 3-dose vaccines may be higher than

P previously estimated




Objective

ASSess, Il the cost effectiveness ofi a 2-dese
moenoevalent retaviius; Vaceine Is; diiferent
thian a s-dese pentavalent Vaceine, PEer case
avernted andilife-year saved, liem ket
nealthicare and secietal PerspPecliVves:



Methods

Cohort model

Same modellWiddoewson etial: Pediatrics, 2007:119:684-69Y.

CUumulatvenumber ofirotavirus; disease outcomes: int cohort of
100/000childrentiollowed 0itoer59Imoenths

NUmber off GULCOMES In the conort fully vaccinated at: 2m), 4m
Medicalland non-medical costs ofieach outcome type

Costs of vaccine program and adverse reactions




Model input — disease burden

Cumulative number events by age 59 months,
US population*

Median 5th-95th percentile

Death

Hospitalization

Emergency room

Hospital outpatient

Physician office

No medical care

Any rotavirus

£10) 21-39

67,033 47,365 - 91,921
213,946 144,103 - 291,015
36,929 16,859 - 72,653

387,351 200,299 - 675,958

2,280,594 1,811,518 - 2,720,689
3,010,500 2,609,100 - 3,411,900

* US birth cohort 2004 = 4,010,000 For model, convert to rates per 100,000




Model input — Vaccine efficacy

3-dose vaccine effectiveness 2-dose vaccine effectiveness
Median % Median %
(95% confidence Interval)* (95% confidence interval)

One season CE analysis One season CE analysis
follow-up (Min-Max)8§ follow-upt (Min — max)

Death No data 90 (80-98) No data 90 (80-100)
Hospitalization 96 (91-98) 90 (80-98) 100 (81.8- 100) 90 (80-100)
ER 93 (86-96) 90 (80-98) No data 90 (80-100)

Office / hospital 86 (74-93) 85 (70-90) 92 (84 -96)1 85 (70-90)
outpatient

Mild / moderate 71 (63-78) 65 (55-75) 78 (?-?) 70 (65-75)

Z

* Widdowson et al, Pediatrics 2007 T Vesikari et al Lancet 2007




Example of program costs using current
and 2006 retail price of both vaccines

Cost in Cost in Potential Administration Total in 2006$

2008% 2006% Intussusception cost ($) (full course)
(full course) (full course) (1:50 000) $10 per dose

Course of  5n5 50« 187.50% 0.25 20
2-dose

vaccine

Course of 206.52 187.50
3- dose
vaccine

*Personal communication Dr M. Rennels

: ‘/‘z{r Estimated




Cost effectiveness

Per case averted

Health care perspective

(Medical costs)
$500 -
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$100 -

($100)
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($500) ’ : :
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$ per vaccinee TOTAL COST OF COURSE

3-dose:5th 3-dose:median 3-dose:95th
2-dnse5th 2-dose'median 2-dnse 95th




$400,000 -
$200,000 -

Cost effectiveness

Per life-year saved

Societal perspective
(Medical and nonmedical costs)

$0
($200,000) -
($400,000) -
($600,000) -
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($1,000,000)
0
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$ per vaccinee TOTAL COST PER COURSE
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2-dose:5th 2-dose:median 2-dose:95th




Cost effectiveness of 2-dose and 3-dose
rotavirus vaccines

3-dose vaccine 2-dose vaccine

$218 per course* $208 per course*

Health care perspective

Median $ per case averted 338 290
5t and 95 percentile 116 - 438 125 - 381

Median $ per life-year saved 472,672 392,550
5th and 95th percentile 218,892 — 741,611 170,353 — 624,673

Societal perspective

Median $ per case averted 139 94
5t and 95 percentile (42) - 261 (81) - 206

Median $ per life-year saved 198,546 128,400
5t and 95 percentile (66,988) — 411,104 (115,049) - 304,864

_/(z{ *2006 price $62.50 pr dose plus $10 per dose administration fee
Parentheses indicate cost-saving




Sensitivity: impact of efficacy of dose
one

Sensitivity analysis: Changing effecteiveness of 1 dose
$ per case averted; societal perspective

$50 $200 $250 $300

E=}
(5}
—
—
<5}
>
3+
<5}
w
3+
o
—
(<5}
o
—
w
o-
(&)

$250

$ per vaccine reipient

= = 1200 em—500 = = 100%




Discussion and Conclusions

. Median estimates in this model suggest smallfincreased
CoSt-effectiveness ofi 2-dese monoyvalent:vVaccine over: -
dose pentavalent vaceine

s DIfferencenetWeen VacCines: Is unlikely significant dueito
UnCetainty O iactors BEIWEEN VACCINES

— U ecost Of each VacCinenot kKnoewn
o e.0. VEC and commercial arrangements

— (ost offadministration //'shipping
s e.g. 2-dose requires reconstitution

— Vaccine efficacy.
* e.g. high dose 1 vaccine efficacy for 3-dose will make
more comparable to 2-dose




Overall Conclusion

o, @veralllcost-elfectivVeness ofi rotavirus, vaceination not
apprecianly/changed With'2-00SeVaceine
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AsSessment of herd immunity
net knew the'field effectiveness o1 2-dese

Vaceine — may noet pererm: similary ter tiials:
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0 COST=EffECHVENESS O BOLR VACCINES: Mmay
Algher i first dese has: Mg efficacy/ in

dren that doe net complete Course.



Older vaccines more cost-effective

Immunization

Reference

Results

MMR

Hatziandreu,
1994

Cost saving (societal & healthcare
payer)

DTaP

Ekwueme,
2000.

Cost saving (societal & healthcare
system)

Hep B

Margolis,
1995.

Cost saving (societal)

$1522 / YOL for infants
(healthcare payer)

Varicella

Lieu, 1994

Cost saving (societal)
$2500 / YOL (healthcare payer)

Pneumococcal
conjugate

Lieu, 2000

$80,000/ YOL @ $58/dose
(societal)

IPV (vs OPV)

Miller, 1996

$3(m) / VAPP (incremental costs)




Comparing rotavirus with other
vaccines

From the societal perspective:

$/case $/LY year
prevented saved

Varicellal dose Saving Saving
Hepatitis B Saving Saving
Pneumococcal 200° 80,000
Meningococcal 223,000 127,000**
Rotavirus? 138 197,000

*Includes otitis media, pneumonia, meningitis, and bacteremia.

-/(26 **Incl. herd immunity — Ortega-Sanchez et al, Clin Infect Dis 2008
. T Widdowson et al, Pediatrics, 2007




Anonymous CDC review comments

Justification o) redoeing analysis for the: 2-dese
VaCCIne s noet clear

(CoSst-ElfieclivVENESS| ralies; shieould ke presentead
and the nigh cost pertlifeyear saved imade
explicit
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Methods

» (oSt effectiveness ratio

(COSTS Ol program — Cests; saved with progranm
NG, OUICOMES;Saved

.+ W0 pPerspectives

— Health' care payer (medical costs)
— Socletal (medical and non-medical costs)

Costs discounted at 3%




Methods

Cohort model

Cumulatvenumber: ofirotavirus; disease ouUtcCoOmes; in' conort of
100/000/chrldrentollowed 0itoer59Imontns

NUMBER G GULICOMES I thelcohortfully vaceinated at 2m), 4m
Medical 'and nen-medicall costs 6fi each GUICOmME tYPE
Costs ofivaccine program and adverse reactions

Same model Widdowson et al; Pediatrics, 2007:119:684-697




Model input — medical costs

Cost in 2004 dollars

Median Mean 5th- 95946
percentile

Hospitalization 3496 1181-7426
(median duration =2

Enf@Yehcy room 487 79-1402

Hospital outpatient 394 35-1161
Physician office 63 69 32-124
Medication™* 22 37 4-117

* Added to physician office & hospital outpatient visit cost




Model input — non-medical costs

DEVS
off

Cost in 2004 dollars

Median

Mean

5th— 95%
percentile

Parental days off work @ $118/ day
Home care

Office & Hospital outpatient
Emergency room & Hospitalization
Death

Travel for episode needing health care

Extra diapers (all episodes except
gﬁgyfgl food, ORS (all episodes)

Childcare costs (all episodes)

Lifetime productivity loss of child

WOTR

1.0
1.3
2.0

death

d




Cost effectiveness

Per case averted

Societal perspective
(Medical and nonmedical costs)

($100)
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$ per vaccinee

3-dose:5th 3-dose:median 3-dose:95th
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Cost effectiveness

Per life-year saved

Health care perspective
(Medical costs)

0

3-dose:5th
2-dose:5th

100 150
$ per vaccinee

3-dose:median
2-dose:median

3-dose:95th
2-dose:95th




Sensitivity: Relative importance
of input distributions @
$62.50/dose

Hospital $/case

ER visit $/case

Extra childcare $/case

% children w/ RV disease by 59m
Diets / ORT $/case

% RV positive hospital
Hospital outpatient $/case
% RV positive outpatient
Travel to care $/case
Outpatient drugs $/case
% RV positive ER

o) 0.2 0.4 0.6

{@ Source: Widdowson et al; Pediatrics, 2007: 119:684-697




