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STUDENT PAGE - DATA SETS

Lesson 3: Vaccine Efficacy

MMR AND VARICELLA PROQUAD VACCINE
Measles, mumps, rubella, and varicella vaccination data for babies vaccinated at 12 months old and again at 15
months old, with the ProQuad Vaccine (Merck Sharp & Dohme Corp., 2018).

Initial Study Data
Note: The final data only included babies for whom they could collect all of the safety data.

Number Who Received Dose 1 470
Number Who Received Dose 2 462
Percentage Who Were Female 47.9
Percentage Who Were Male 52.1

Dose 1 efficacy based on immunogenicity response criteria (must have a certain amount of
or antibodies/mL of blood. Antibody production): for measles, mumps, rubella, and varicella
(chicken pox) vaccinations

Note: Confidence interval is 95%

Measles

Number of Participants 438

Percentage of showing Immunogenicity (mean) 90.2

Mumps

Number of Participants 417

Percentage Showing Immunogenicity (mean) 98.3

Rubella

Number of Participants 447

Percentage Showing Immunogenicity 98

Varicella

Number of Participants 353

Percentage Showing Immunogenicity (mean) 97.5
BIBLIOGRAPHY

Merck Sharp & Dohme Corp. Comparative Study of Immunogenicity and Safety of a 2-Dose Regimen
of ProQuad Manufactured with rHA (V221-038). clinicaltrials.gov. https://clinicaltrials.gov/ct2/show/
results/NCT00566527?term=proquad&draw=2&rank=4&view=results. Updated January 30, 2018.
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STUDENT PAGE - DATA SETS

Lesson 3: Vaccine Efficacy

MMR AND VARICELLA PROQUAD VACCINE

Measles, mumps, rubella, and varicella vaccination data for babies vaccinated at 12 months old and again at 15
months old, with the ProQuad Vaccine (Merck Sharp & Dohme Corp., 2018).

Dose 2 efficacy based on immunogenicity response criteria (must have a certain amount of
antibody production): for measles, mumps, rubella, and varicella (chicken pox) vaccinations
Note: Confidence interval is 95%

Measles

Number of Participants 434
Percentage of showing Immunogenicity (mean) 98.8
Mumps

Number of Participants 414
Percentage Showing Immunogenicity (mean) 99.5
Rubella

Number of Participants 443
Percentage Showing Immunogenicity 99.5
Varicella

Number of Participants 347
Percentage Showing Immunogenicity (mean) 100

BIBLIOGRAPHY

Merck Sharp & Dohme Corp. Comparative Study of Immunogenicity and Safety of a 2-Dose Regimen
of ProQuad Manufactured with rHA (V221-038). clinicaltrials.gov. https://clinicaltrials.gov/ct2/show/
results/NCT00566527?term=proquad&draw=2&rank=4&view=results. Updated January 30, 2018.
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Lesson 3: Vaccine Efficacy

HAEMOPHILUS INFLUENZAE TYPE B VACCINE DATA

In the United States, Haemophilus influenzae type b is the top cause of invasive bacterial issues for

kids and causes what we typically hear of, meningitis. Type b is the kind of polysaccharide capsule
surrounding the bacteria. Before the use of vaccinations, one in 200 children were affected with 60% of
them developing meningitis, 3-6% died, and 20-30% had hearing loss and mental retardation. Two thirds
of the children affected are under 15 months of age in the U.S. The original vaccines, from the 1970s,
showed 90% efficacy but only in children who were older than 18 months. Conjugate vaccines link a
T-cell dependent antigen to the bacterial capsule to elicit an immune response in younger children. Now,
there are two conjugate vaccines licensed for infants at 2 months of age. The two vaccines are HbOC and
PRP-OMP. For these, it is believed that 1 microgram/mL is an indication of long-term immunity (MMWR
Recommendations and Reports, 1991).

Vaccine Type and Participants Percent Efficacy After the Required Regimen

HbOC (3 doses) 100

Number of Participants 60,000

PRP-OMP (2 doses) 93

Number of Participants (All Navajo infants) 3,486
BIBLIOGRAPHY

MMWR Recommendations and Reports. Haemophilus b Conjugate Vaccines for Prevention of
Haemophilus influenzae type b Disease Among Infants and Children Two Months of Age and Older

Recommendations of the ACIP. cdc.gov. https://www.cdc.gov/mmwr/preview/mmwrhtml/00041736.
htm. Published January 11, 1991.

174 | Hilleman & Vaccines "




v @ y

STUDENT PAGE - DATA SETS

Lesson 3: Vaccine Efficacy

\

HEPATITIS B VACCINE DATA

Hepatitis B Virus (HBV) affects 850,000 people in the United States, and based on data from the countries
of immigrants to the U.S., the number is estimated at 2.2 million people in the U.S. who live with HBV.
The CDC was told of 3,370 cases of acute HBV in the year 2015, but it was estimated that the number was

6.5 times higher. Since the HepB vaccination recommendations were issued in 1982, there has been an

88.5% decrease in HBV infections. Injection-drug use has caused spikes in HBV infections. To prevent the

spread of HBV, in 1991, the Advisory Committee on Immunization Practices (ACIP) began requiring the

testing of all pregnant women, the vaccination of all children and adolescents who had not been vaccinated,

vaccination of at-risk adults, and vaccination of all infants at birth within the first 24 hours. People who

have antibodies to the hepatitis B surface antigen (anti-HBs) at levels grater than or equal to 10 mIU/mL

1-2 months after the series of 3 doses are considered immune. Seroprotection decreases with increasing

age at which people receive the vaccine, it is better to receive this vaccine while young (Schillie, Vellozzi,

Reingold, Harris, Haber, et al., 2018).

Dose Number in Different Age Groups Percent Efficacy After Each Dose

Ages 19-35 Months

Dose Number 1 25

Dose Number 2 63

Dose Number 3 95

Adults Under Age 40

Dose 1 30-55

Dose 2 75

Dose 3 90
BIBLIOGRAPHY

Schillie, S., Vellozzi, C., Reingold, A., Harris, A. Haber, P. et al. Centers for Disease Control and
Prevention. Prevention of hepatitis B virus infection in the United States: Recommendations of the
Advisory Committee on Immunization Practices. https://www.cdc.gov/mmwr/volumes/67/rr/rr6701al.

htm . Published January 12, 2018.
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Lesson 3: Vaccine Efficacy

PrizEr COVID-19 VACCINE - PHASE 3 DATA (POLACK, ET. AL., 2020)

Initial Study Data

Age Greater than or equal to 16 years
Number of Participants 45348
Number Who Received Dose 1 21720
Number Who Received Dose 2 21728
Days Before Receiving Dose 2 21
Percentage of Males 52.7
Percentage of Females 473
Median Age (years) 52
Age Range in Years 18-95

Percentage Aged Greater than 55 Years 52
Participants with No Current or Prior COVID-19 infection 36523
Confidence Interval Percentage 95

Note: Efficacy was based on confirmed cases per 1000 person-years in the vaccine group compared to

the placebo group.)
Efficacy Percentage 95
Dosage micrograms/dose 30

Primary End Point: Prevent symptomatic COVID-19 7 days after the second dose was given, for
patients who were seronegative at baseline (no traces of COVID-19 infection). Secondary End Point:

Prevent Severe COVID-19

Treatment Group Participants Positive After Day 7 8
Placebo Group Participants Positive After Day 7 162
Primary End Point Null Hypothesis Efficacy is 30% or less (Rejected)
Percent Efficacy Between Doses 1 and 2 52

BIBLIOGRAPHY

Polack, P.F., Thomas, S.J., Kitchin, N., Absalon, J., Gurtman, A., Lockhart, S., Perez, J.L., M.D., Marc,
G.P., Moreira, E.D., Zerbini, C., Bailey, R., Swanson, K.A., et.al. (2020) Safety and efficacy of the
BNT162b2 mRNA Covid-19 vaccine. The New England Journal of Medicine, 383, 2603-2615. doi:

10.1056/NEJMo0a2034577
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MOoDERNA COVID-19 VacCINE- PHASE 3 DATA (BADEN, ET AL., 2021)

Initial Study Data

Age Greater than or equal to 18 years
Number of Participants 30420
Number Who Received Dose 1 15210
Number Who Received Placebo Dose 1 15210
Days Before Receiving Dose 2 28
Percentage of Males 52.7
Percentage of Females 473
Median Age (years) 51.4
Age Range in Years 18-95

Ages 18-65 percentage 75.2
Percentage Aged Greater than 65 Years 24.8
Confidence Interval Percentage 95
Placebo Participants with Confirmed COVID 185
Treatment Participants with Confirmed COVID 11

Note: Efficacy was based on percentage reduction in the hazard ratio for the primary end point (mRNA-

1273 vs. placebo)

Efficacy Percentage After Dose 2 94.1
Dosage micrograms/dose 100
Efficacy Percentage After Dose 1 95.2

Primary End Point: Prevent symptomatic COVID-19 7 days after the second dose was given, for
patients who were seronegative at baseline (no traces of COVID-19 infection). Secondary End Point
Goal: Prevent Severe COVID-19. Secondary End Point: Prevent COVID-19 after the first dose.

Primary End Point Null Hypothesis

Efficacy is 30% or less (Rejected)

Secondary End Point Efficacy Percentage for preventing
Severe COVID

100

BIBLIOGRAPHY

Baden, L.R., El Sahly, H.M., Essing, B., Kotloff, K., Frey, S., Novak, R., Diemert, D., Spector, S.A.,
Rouphael, N., Creech, C.B., McGettigan, J., Khetan, S., et al. (2020). Efficacy and safety of the mRNA-

1273
NEJMo0a2035389
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SARS-CoV-2 vaccine. The New England Journal of Medicine, 384, 403-416. doi: 10.1056/
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STUDENT WORKSHEET

Study the provided data sets and write down three statistical questions.

Now, choose one question and use the provided data sets to create a graph that answers your question.
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