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Merck’s Strategy around Rotavirus
Vaccine Development

To develop a vaccine against rotavirus that would:

1) Be able to effectively respond to the variable and unpredictable
nature of circulating rotavirus (from year to year and region to region)

2) Be at least as effective with respect to the degree of protection
against disease that follows natural infection.

3) Prevent the full scope of the burden caused by rotavirus disease



Global Prevalence of Rotavirus Serotypes
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Presented at the International Conference on Emerging Infectious Diseases (ICEID); March 16-19, 2008; Atlanta, GA.



Variations in Rotavirus G Serotypes Over Time -
Children’s Hospital of Philadelphia (2001- 2007)

Rotavirus Surveillance at Children’s Hospital of Philadelphia (2001-2007)
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aAmong the typeable samples, G2 and G9 were associated with more than 1 P type. G2 was associated with P[4], P[6], and
P[8] and G9 was associated with P[6] and P[8]. All other G types were only found with P[8] during the surveillance period.

Data available on request from Merck & Co., Inc., Professional Services-DAP, WP1-27, PO Box 4, West Point, PA 19486-0004. Please specify information package 20804771(1) -RTQ.



G and P Serotype Combinations
| of Human Rotaviruses
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RV5 matches 29 (58%) circulating G/P combinations

1. Adapted from Gentsch JR, et al. J Infect Dis. 2005;192:5146-S159. 2. De Leener K, et al. Virology. 2004;325:11-17. 3. Hong S-K, et al. J Clin Microbiol. 2007;3759-3761. 4. Rahman M, et al. J
Clin Microbiol. 2005;43:3208-3212. 5. Rahman M, et al. J Virol. 2007;81:2382-2390.



RotaTeq®: Reassortment Process

* The bovine rotavirus strain is naturally attenuated for humans'
* The human-bovine strains undergo a natural reassortment process

Rotavirus infecting humans Rotavirus infecting bovines
(for direct efficacy)! (for safety profile)!

GlP7[5] G6P1[8] G2P7[5] GSP?[S] G4P7[5]

Five human—-bovine reassortant

1. Offit PA, Clark HF. Pediatr Ann. 2006;35:29-34.
2. Heaton P, et al. J Infect Dis. 2005;192(Suppl 1):S17-S21.

RotaTeq™ (Rotavirus Vaccine, Live, Oral, Pentavalent) is a trademark of Merck & Co., Inc.



Merck’s Strategy around Rotavirus
Vaccine Development

To develop a vaccine against rotavirus that would:

1) Be able to effectively respond to the variable and unpredictable
nature of circulating rotavirus (from year to year and region to region)

2) Be at least as effective with respect to the degree of protection
against disease that follows natural infection.

3) Prevent the full scope of the burden caused by rotavirus disease



Basis for Developing a Multidose, Pentavalent

Rotavirus Vaccine

* Infants and young children have multiple rotavirus (RV) infections in first
few years of life

* Wild-type rotavirus infection induces immunity against subsequent
rotavirus gastroenteritis (RGE); immunity increases with number of
infections

# of Previous % Efficacy (95% CI) by Disease Severity
RV Infections Any Moderate-to-Severe
1 77 (60, 88) 87 (55, 96)
2 83 (64, 92) 100
3 92 (44, 99) 100

* Natural immunity largely serotype-specific, particularly with first infection

= Second illness caused by the same G-serotype uncommon in Mexico study
(n=22)

Velazquez et al., 1996. N Engl J Med, 335:1022-1028.
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Rotavirus Related Burden of lliness
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For 56% of families, at least one parent had to miss work because of the RGE episode
These families lost an average of 4.8 work days
For hospitalized RGE cases, 67% of families missed, on average, 7.4 work days

QoL @
Our estimates of the QALY-lost per episode of RGE (2 to 7 per 1,000 episode) are very
similar to those for children with chickenpox (4 per 1,000 episode), pneumonia (4 to 6
per 1,000 episode) and otitis media (5 per 1,000 episode)

(1) Can J Infect Dis Med Microbiol. 2008 Nov;19(6):397-404
(2) The Pediatric Infectious Disease Journal. In Press Jan 2010



RotaTeq™ Demonstrated Reductions in
Hospitalizations/ED? Visits for G1, G2, G3, and G4 RGEP
Consistent Across Regions in REST®

Reductions in the combined incidence of hospitalizations/ED visits for
RGE up to 2 years after vaccination®:

~95% reduction B C e R UE VA PN (ELNIEL)

in Post-hoc Analyses of REST!2:
~95% reduction RULETGTERGEERITY)

~95% reduction BN G A VTG
~93% reduction BTy N o L G (n=581)2
~90% reduction BN YNl R e REL)

aED=emergency department; PRGE=rotavirus gastroenteritis; ‘REST=Rotavirus Efficacy and Safety Trial; dUnited States data reported with Native American data.

1. Vesikari T, et al. Int J Infect Dis. 2007;11(Suppl 2):S29-S35.
2. Data on file, MSD .

RotaTeq™ (Rotavirus Vaccine, Live, Oral, Pentavalent) is a trademark of Merck & Co., Inc.



RotaTeq™ (Rotavirus Vaccine, Live, Oral, Pentavalent) is a trademark of Merck & Co., Inc.

RotaTeq™: Efficacy Between Doses

® More than 80% protection against hospitalisation & ED visits after the first dose’
* Three doses must be given for complete administration of vaccine

Dose 1 Dose 2 Dose 3 Dose 1 Dose 2 Dose 3
Day 14 Day 14
100
95% CI (72, 100) 91 84

100 95% CI (63, 99) 82  95% ClI (54, 96)
> 95% ClI (39, 97)
g\, 80
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c 60
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g 40
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Serotypes G1-G4 Any Serotypes

Vesikari T, et al. Europaediatrics, 2008. [Poster Presentation]



In European REST cohort (Finland)

RotaTeq™ (Rotavirus Vaccine, Live, Oral, Pentavalent) is a trademark of Merck & Co., Inc.

RotaTeq™: High, Long-Lasting Protection

up to 3 Years Postvaccination

 In the Finnish Extension Study (FES),! nearly 21,000 infants
were followed for up to 3.1 years after their third dose in REST

Durable Efficacy in Reducing RVGE-Associated Health Care Encounters (Combined hospitalizations and ED Visits),

Regardless of Rotavirus Serotype, for up to 3.1 Years

22 RotaTeq™407 Placebo 33 RotaTeq™:545 Placebo 0 Gl G2 G3 G4
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95% _ _ _ _ _
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Vesikari T, et al. ICID, 2008. [Poster Presentation]



Routine Use of RotaTeq®
Provides Positive Public Health
Impact against Rotavirus

New Evidence from the Post-licensure
RotaTeq™ Experience



Local Hospital Studies Have Shown Marked Decrease
of Rotavirus Cases in 2008 versus Previous Years

Worcester, Massachusetts®
95% decline

[ 4
Kansas City, Mo* Hospitalization, ED, outpatient

88% reduction
Hospitalization

New Orleans, LA’
88% reduction
Hospitalization

New York State®
85% reductions
Hospitalizations

Galveston, TX3
94% reduction

Hospitalization or ED Philadelphia, PA1:2

95% reduction of rotavirus
positive stool samples at Children's
Hospital of Philadelphia

94% decrease in rotavirus
hospitalizations -St Christopher's
Hosp. for Children

Jacksonville, FLA3
91% reduction
Hospitalization

1. Clark F et al. 2. Daskalaki | et al. 3. Patel JA et al. 4. Harrison CJ et al. 5 Hatch S et al. 48th ICAAC/46th IDSA Washington DC Oct 25-
28, 2008; 6. Chang H et al. ACIP Atlanta October 22-23, 2008; 7. Begue R et al. 8. Custodio H et al. PAS, Baltimore May 2-5, 2009



Number of cases

Total AGE and Rotavirus AGE cases
iIn NVSN, January-April, 2006-2008
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NREVSS Update: Data from 2007/08 Confirms
the High Decrease of Rotavirus (RV) + Results

70
¥ i m—  1991-2006 maximum
2 60 1991-2006 median
@ 50 m—— 1991-2006 minimum
E'E' :\? == 2(07-08 rotavirus season
8 @ 40 -
a5
g 3 30 -
(.
S % a4
©
©
o 10

0T T T T T T T T T[T T I T T T T[T I [T [T T T[T T T[T TT T
27 3 35 39 43 47 51 3 7 1 15 19 23

Surveillance Week

22008 data current through week ending 3 May 2008. Data from July 2006-June 2007 were excluded from the (1991-2006) baseline data.

« the 2007-2008 rotavirus season appeared to begin 2 to 4 months later than
the prior 15 rotavirus seasons from July 1991 to June 2006 and was
diminished in magnitude.

Centers for Disease Control and Prevention (CDC). MMWR Morb Mortal Wkly Rep. 2008;57:697—-700.



National Diagnostics Laboratory Data

QUEST Diagnostics -- Largest clinical diagnosis company covering
more than half of US physicians

Average of 27,625 rotavirus tests performed annually

76% reduction of RV prevalence rate
in children <1 year for 2003-2006 vs.
2008

Decline in every age group, including
2-5 years, unlikely to have been
vaccinated

Lieberman J et al.48th ICAAC / 46th IDSA Washington DC October 25-28, 2008



RotaTeq™ Comparative Effectiveness Studies

= High vaccine effectiveness shown

= Two study designs
» 1. Case control study (Boom et al)
— Local study at Texas Children’s Hospital
o 2. Prospective cohort study (Mast et al)
— National study using insurance claims
— Sample size of 61,000



Overview of RotaTeq® Effectiveness Studies (3 Doses)
that used Control Groups (Estimates and 95% ClI)

120
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33,135 RotaTeq recipients RV-neg Acute Resp Infection Registry
27,954 Unvaccinated Controls Controls Controls controls
Mast et al Boom et al

Mast TC et al. Boom J et al.48th ICAAC / 46th IDSA Washington DC October 25-28, 2008 (Boom also at ACIP Atlanta October 22-23, 2008.



Studies Demonstrated 75-100% Reduction in
Healthcare Costs Associated with RotaTeq™

Reduction in L
Data RGE-Related Reduction in

Source/ Medical Years Costs AGE-Related Savings in
Location Setting Evaluated Costs 2008 (US$)

National : 2007-08 o
Claims Hg‘sEpgal (vaccine vs no e 78% 100%

Database’ vaccine)

Kansas City, : 2002-06 vs 78-88% Not
MO? Hospltal 2008 evaluated = $2-6-3:2 MM

New York : 2005-07 vs 5% Not
State® Hospltal 2008 evaluated S3MM

1. Mast TC et al. , IDSA/ICAAC, Washington DC, Octo ber 25-28, 2008
2. Harrison CJ et al. IDSA/ICAAC Washington DC October 25-28, 2008
3. Chang H et al. ACIP Atlanta October 22-23, 2008.




CDC Summary

Rapid Cycle Analysis of Pentavalent Rotavirus Vaccine

Safety in the Vaccine Safety Datalink Population

Results

TABLE 2. RotaTeq utilization*.

TABLE 3. Adverse event occurrence and risk.

Vaccine Dose

# Administered (%)

Event

Events
observed

Events
expected

Relative
risk (RR)

87,381 (42)

Inflissusception

5

6.75

0.74

68,793 (33)

Meningiis
and Encephaliis

8

13.08

061

21,445 (25)

Seizures

2047

0.67

Total doses

207 621

* May 21, 2006 through May 31, 2008.

Myocardiis

041

0

(Gram negaive sepsis

0.53

Kawasaki syndrome

2

15

0.21

The LLR did not exceed the critical value for any outcome.

Source: S.A. Irving et al., 48th ICAAC / 46th IDSA Washington DC October 25-28, 2008; Poster




Discussions Regarding RotaTeq® and the
Potential for Herd Immunity

* Data to support

= Delay in seasonal rotavirus (RV) peak 123
* Less virus in circulation to assemble “critical mass” at usual time

= Children too old to have received vaccine also demonstrate decreased RV
prevalence '4#

= Proportional reduction in RV is greater than proportion vaccinated '
= Reduction in adults cases (small numbers)°

* Postulations why herd immunity may not be in effect

= Even though RV does not always cause disease, it does cause infection so would
not expect herd immunity

= No studies conducted to specifically address this topic
= Seasonality — Perhaps reductions due to anomalous low season

1. Parashar U et al. 2. Daskalaki | et al. 3. Mast et al. 4. Liebermann et al. 5. Hatch S et al. 48th ICAAC / 46th IDSA Washington DC
October 25-28, 2008



Merck - Nicaragua RotaTeq™ Partnership
Early Evidence of High Vaccination Impact (1)

® Reduction of Rotavirus Disease’

= 89% reduction in rate of rotavirus positive stool samples at primary health clinics
in Leon District

= 46% against rotavirus disease requiring admission or treatment with 1V
hydration

= 58% against severe rotavirus diarrhea (Vesikari score of 11 or greater)
= /7% against very severe rotavirus diarrhea (Vesikari score of 15 or greater).

* Mortality Rate Reduction for Acute Diarrhea?
= Analysis of national health statistics

= 3 doses vs 0 doses
« 73% reduction : 3-11 month old children
« 44% reduction; 7-11 month old children

1. Pateletal. JAMA 2009 2. Sanchez K. et al. 15th Annual Conference on Vaccine Research, April 27-29, 2009,
Baltimore, MD



World Health Organization (WHO)
Recommendations for Rotavirus Vaccination

“WHO strongly recommends the inclusion of rotavirus vaccination into the national
iImmunization programmes of regions where vaccine efficacy data suggest a

significant public health impact and where appropriate infrastructure and financing
mechanisms are available...”

RotaTeq® (Rotavirus Vaccine, Live, Oral, Pentavalent) is
on the WHO list of prequalified vaccines?

1. World Health Organization (WHO). Weekly Epidemiological Record. 2007;82:285-296.
2. World Health Organization. Immunization Standards. http://www.who.int/immunization_standards/vaccine_quality/pq_suppliers/en/ Accessed October 2008.

RotaTeq® (Rotavirus Vaccine, Live, Oral, Pentavalent) is a registered trademark of Merck & Co., Inc.



RotaTeqTM (Rotavirus Vaccine, Live, Oral, Pentavalent) is a trademark of Merck & Co., Inc.

RotaTeq®: Offers Comprehensive Protection Against

Rotavirus
® The morbidity associated with rotavirus represents a significant
burden in Israel

® RotaTeg™ provides high, long-lasting protection up to 3 years
following a 3-dose regimen designed to mimic the natural course of
protection'.>:6

® Greater than 95% protection in preventing hospitalizations and ED
visits across studies, regions, and populations (including premature
infants)

® High and consistent protection against severe RVGE across clinical
trials’

® Good safety profile demonstrated in clinical trials and ~3 years
post launch':3:6

1. Vesikari T, et al. N Engl J Med. 2006;354:23-33.

2. Clark HF, et al. J Pediatr. 2004;144:184-190.

3. Vesikari T, et al. Vaccine. 2006;24:4821-4829.

4. Block SL, et al. Pediatrics. 2007;119:11-18.

5. American Academy of Pediatrics. Pediatrics. 2007;119:171-182.
6. Vesikari T, et al. ICID, 2008. [Poster Presentation]

7. Vesikari T, et al. Europaediatrics, 2008. [Poster Presentation]
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