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Methods: Study guestion

e |s a 1-dose hepatitis B revaccination strategy
among infants born to hepatitis B-infected
mothers who do not respond to the Initial
hepatitis B vaccination series cost-effective
compared to the current 3-dose strategy?

e Societal perspective
— Direct and indirect costs




Methods: Intervention(s)

* The Intervention strategy considered is a 1-dose
revaccination strategy among infants born to hepatitis B-
Infected mothers who do not respond to the initial
vaccine series.

« Time frame and analytic horizon
— Intervention time frame: 1 year
— Analytic horizon: 1 year

« Discounting

— Discounting is not included due to the 1 year horizon.
Any costs that differ between the two strategies occur
during the revaccination process.




Intervention strategy diagram

Birth to HBsAg+ HBIG+3-dose PVST: anti-HBs <

mother HepB vaccine 10 mlU/mL

1-dose

revaccination PVST ®Y Dose2band2c [E3
(Dose 2a)
anti-HBs > 10 mlU/mL anti-HBs > 10 mlU/mL
Protected Protected

Individuals who are not protected after dose 2a go on to receive doses 2b & 2c,
which mirrors the current 3-dose strategy. Therefore, the cumulative risk of hepatitis

B infection is the same in both strategies.
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Abbreviations: HBsAg+, hepatitis B surface antigen positive; HBIG, hepatitis B immune globulin; PVST, post-
vaccination serologic testing; anti-HBs, antibody to hepatitis B surface antigen.



Methods: Economic model

e Decision tree model utilized to assess the cost-
minimization of 1-dose vs 3-dose revaccination
strategies.

— Compared costs per person in each strategy
e Cost per person = sum of direct and indirect costs
associated with receiving each vaccine dose and
PVST.

e Conduct analysis under three epidemiologic

scenarios.

— Scenario A, B and C




Methods: Health outcomes

 Model estimates the number of protected and
unprotected individuals under each
epidemiological scenario.

— The number of protected individuals and cumulative
risk of infection are assumed to be the same for each
strategy.

— There iIs not a difference Iin health outcomes between
the two strategies.

— Cost-minimization




Methods: Epidemiological model
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determined by the different epidemiologic scenarios.
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Methods: Scenarios
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Scenario series Timing of PVST  seroprotected P <10mlU/mL revaccination  w/protection
A 0.980 All PVSTs on time 0.000 0.020 496 0.000
B 0.973 20.4% >6 months 0.107¢ 0.048 1,190 0.438
C 0.668 21.3% >6 months 0.121d 0.349 8,650 0.049




Methods: Inputs — Probabilities

Parameter Basecase Lower Upper Definition/assumptions Source
Population and risk
N infants born to HBsAg+ mother 24,784 1
P of infants protected after initial 0.973 0.668  0.980 Base case is weighted average based 1234
vaccination series on birth weight?>. Upper efficacy
limit*. Lower value is weighted
average from previous analysis3.
P of 1st PVSTs >6 months after final 0.204 0 0.213 Upper value is the 95% confidence 2,5
dose interval upper limit
P of anti-HBs <10 among 0.107 0 0.121 Weighted average of 7-8 months, 9- Calculated?®
seroprotected with a PVST 10 months, 11-12 months, 13-14
>6months months and 15-16 months after
final vaccine dose. Upper value is
the 95% confidence interval upper
limit
Decision tree analysis
P of infants indicated for 0.438 0 0.500 Scenarios calculated from population Calculated
revaccination who are previously and risk parameters.
protected
P protected from single 0.778 0.000 0.900 Base case is calculated from two Calculated*®’
revaccination dose (dose 2a) studies with a 4-dose schedule of 0,
1, 2, 12 months.
P protected from 2nd full series 0.948 0918 0.978 Among infants in PBHPP 2
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Methods: Inputs — Costs

Costs Base case Lower Upper Definition/assumptions Source
P of vaccines purchased publicly 0.530 0.000 1.000 n/a 8
Cost of 1 vaccine dose, private $22.40 Engerix B, private sector cost 9
Cost of 1 vaccine dose, public $11.60 Engerix B, private sector cost 9
Cost of 1 vaccine dose, average $16.68 S$11.60 $22.40 Base case is weighted average Calculated
P of vaccines administered publicly 0.200 0.000 1.000 n/a 8,10
Cost of vaccine administration, private $29.63 Converted to 2016 USD with medical care CPI 8,11
Cost of vaccine administration, public $8.31 Converted to 2016 USD with medical care CPI 8,11
Cost of administering 1 vaccine dose, §25.37 $8.31 $29.63 Base case is a weighted average Calculated
weighted average
Cost of HBsAg testing to identify $14.07 S11.26 $16.88 Hepatitis B surface antigen eia (CPT code 87340). 12
infection National limitation amount with range of £20%
Cost of HBSAG confirmatory test $14.07 S11.26 $16.88 Hepatitis B surface antigen eia (CPT code 87341), 12
only used if test 87340 is positive. National
limitation amount with range of £20%.
Cost of anti-HBs to identify immunity $20.42 S$16.34 $24.50 Hepatitis B surface antibody (CPT code 86317). 12
National limitation amount with range of £20%
Cost of blood draw $3.00 S$2.40 $3.60 Routine venipuncture (CPT code 36415). National 12
limitation amount with range of £20%
Cost of outpatient consultation for $§70.74 S$56.59 $84.89 Included in all PVSTs. Converted to 2016 USD with 1,11
testing and results interpretation medical care CPl and calculated range of £20%
Cost of caregiver missing work $17.40 S$7.25 $44.29 Per hour. Base case is median national average 13
(2 hours for each PVST/vaccine visit) from May 2015.
Cost of travel to receive vaccine S24.04 $5.00 $35.00 Converted to 2016 USD with overall CPI 8,11
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Methods: Sensitivity analyses

« Univariate threshold analysis of proportion
protected by a single dose revaccination

— Range: 0.0-0.9

e Tornado diagram
— Considered all probability and cost parameters

e Two-way sensitivity analysis
— Proportion protected by a single dose (range: 0.0-0.9)

— Proportion of infants who were previously protected
(range: 0.0-0.5)
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Results: Costs

Cost per Difference per

Dose 2a efficacy

Scenario Strategy N individual individual Total cost threshold
A 1-dose revaccination 496 $349.93 $119.81 $173,453 0.45
3-dose revaccination 496 S469.74 Reference $232,841 n/a
B 1-dose revaccination 1,190 $314.02 $155.72 $373,568 0.03
3-dose revaccination 1,190 $469.74 Reference $558,818 n/a
C 1-dose revaccination 8,650 $345.91 123.83 $2,991,989 0.42
3-dose revaccination 8,650 $469.74 Reference $4,063,071 n/a
P protected P of anti-HBs
after initial <10 among 1st PVST: N indicated for P of indicated
Scenario series Timing of PVST protected P <10mlU/mL revaccination w/protection
A 0.980 All PVSTs on time 0.000 0.020 496 0.000
B 0.973 20.4% >6 months 0.107 0.048 1,190 0.438 13
C 0.668 21.3% >6 months 0.121 0.349 8,650 0.049




Results: Costs

1 dose during a well-child visit

2 doses during a well-child visit

3 doses during a well-child visit

Dose 2a Dose 2a Dose 2a
Cost per efficacy Cost per efficacy Cost per efficacy
Scenario Strategy N individual Total cost threshold individual Total cost threshold individual Total cost threshold
1-dose
A revaccination 496 $336.85 $166,970 0.54 323.77 $160,486 0.67 264.93 $131,321 0.67
3-dose
revaccination 496 $410.90 $203,675 n/a 352.06 $174,509 n/a 293.22 $145,343 n/a
1-dose
B revaccination 1,190 $306.68 $364,836 0.18 299.33 $356,093 0.40 240.49 $286,095 0.40
3-dose
revaccination 1,190 $410.90 $488,820 n/a 352.06 $418,822 n/a 293.22 $348,824 n/a
1-dose
C revaccination 8,650 $333.47 $2,884,387 0.52 321.04 $2,776,873 0.65 262.20 $2,267,929 0.65
3-dose
revaccination 8,650 $410.90 $3,554,127 n/a 352.06 53,045,184 n/a 293.22 $2,536,240 n/a
P protected P of anti-HBs
after initial <10 among 1st PVST: N indicated for P of indicated
Scenario series Timing of PVST protected P <10mlU/mL revaccination w/protection
A 0.980 All PVSTs on time 0.000 0.020 496 0.000
B 0.973 20.4% >6 months 0.107 0.048 1,190 0.438 14
C 0.668 21.3% >6 months 0.121 0.349 8,650 0.049




Results: Sensitivity analyses

Sensitivity Analysis:
Efficacy of Dose 2a and Proportion with Previous Protection
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Results: Influential variables

Tornado diagram of difference in cost (per
person) of the 3-dose vs 1-dose strategy

Efficacy of dose 2a | 55
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T T T T : T I
50 . 100 150 200 250
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Summary of findings

A 1-dose revaccination strategy reduces
costs compared to the current 3-dose
strategy across a wide array of scenarios.

A 1-dose revaccination strategy Is a lower
cost option under the assumption that 1, 2
or 3 of the vaccinations occur during a
previously scheduled well child visit.
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Limitations

e Assume risk of infection is the same in 1-dose
and 3-dose revaccination strategies

— This assumption is dependent on the structure of the 1-dose
revaccination strategy, in which individuals who are not protected after
dose 2a go on to receive dose 2b and 2c, thus having the same
experience as everybody in the current 3-dose revaccination strategy.

« Assume that dropout is the same for both
strategies.

« Assume that infants born to mothers infected
with hepatitis B are correctly identified and that
they receive the Initial vaccine series and PVST
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Relation to other studies

 Arecent study assessed the cost-effectiveness of the National
Perinatal Hepatitis B Prevention Program (PHBPP) and
concluded the program is a cost-effective use of resources.!

— Authors advocate for an expansion of the program to ensure that it
reaches all children born to hepatitis-B infected mothers.

e In 2015, it was recommended that initial PVSTs occur 1-2
months after completion of the initial vaccine series (9-12
months of age) for infants born to hepatitis B-infected mothers
to ensure PVST test results are representative of protection.®

— Implementing this 1-dose revaccination strategy will also help correctly
identify protected individuals without them having to undergo a full 3-
dose revaccination series.
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Peer review comments

e This presentation was reviewed in accordance with ACIP
Guidance for Health Economics Studies.**

 “Why weren’t revaccination using 2-doses and no-
revaccination considered as strategies?”

— After giving two additional doses, it is more practical to
continue with a third dose rather than include another
PVST after dose 2b and possible continued non-response.

» Single-dose revaccination is most consistent with other
recommendations (e.g., for health-care personnel).

— A nonintervention (no revaccination) strategy was not
Included because it would be unethical to leave infants
who do not respond to the initial vaccine series
unprotected.
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