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ABSTRACT (257 words)

Aims: To determine whether the provision of contingency management using financial incentives to
improve hepatitis B vaccine completion in people who inject drugs entering communityetmeatm
represents a cost-effective use of healthcare resources.

Design: A probabilistic cost-effectiveness analysis was conducted, using a decision-tree teestimat
the short-term clinical and healthcare cost impact of the vaccination strategies, followed lpa Mar
process to evaluate the long-term clinical consequences and costs associated with hepatitis B
infection.

Settings and participants: Data on attendance to vaccination from a UK cluster randomised trial.

Intervention: Two contingency management options were examined in the trial: fixed vs. escalating
schedule financial incentives.

M easurement: Lifetime healthcare costs and quality-adjusted life years discounted at 3.5% annually;
incremental cost-effectiveness ratios.

Findings: The resulting estimate for the incremental lifetime healthcare cost of the contingency
management strategy versus usual care was £22 (95% ClI: -£12 to £40) per person offered the
incentive. For 1,000 people offered the incentive, the incremental reduction in numbers of hepatitis B
infections avoided over their lifetime was estimated at 19 (95% CI. 8 to 30). The prolzabilisti
incremental cost per quality adjusted life year gained of the contingency management programme was
estimated to be £6,738 (95% CI: £6,297 to £7,172), with an 89% probability of being considered cost-
effective at a threshold of £20,000 per quality-adjusted life years gained (98% at £30,000).
Conclusions. Using financial incentives to increase hepatitis B vaccination completion in people who
inject drugs could be a cost-effective use of healthcare resources in the UK as long adeheeinci

remains above 1.2%.



Many countries include universal Hepatitis B virus (HBV) vaccination irr tetional immunisation
programmes(1). A few countries, including the United Kingdom (UK), have saleeiccination
policies that target individuals at increased risk of HBV infectionasnplications from the disease

including people who inject drugs or who live with injectors(2).

Despite these immunisation programmes, HBV infections remain an importartt ppeélin problem
among people who inject drugs (PWID) even in many countries with universal HBWhaaan(3).
In England and Wales, the prevalence of current or past infection with HBV (médsuanti-HBc
seropositivity) in current or past injectors has declined over the last 28 fyean 30% in 2003 to
17% in 2012, due in part to the introduction of a national prison vaccination sch&®@3if;5)
Monitoring data indicate that among current and past injectors in contact wdialsg services, the
self-reported hepatitis B vaccine uptake has increased from 50% in 2003 to 75% in.2D&gp4e
this improvement in the self-reported vaccine uptake, completion rates of HB\hatimeiamong
current and past injectors, even those using specialist services, remainsdovacaime uptake has
plateaued in recent years(4). Public health benefits from HBV vaccinatéoomot therefore fully
realised in PWID and transmission continues (albeit at lower levels), with on-gotagtial for
community outbreaks(6;7). Reasons for low completion of HBV vaccinations in cotynsettings
include the poor adherence to treatment among PWID and a high drop out from health car

services(8).

Contingency management has been proposed as an approach to improve patient adherence and
completion of public health interventions among hi@rdeach groups, including HBV vaccination in

PWID using community-based services(9;1R@)uses incentives to encourage attendance, reduce
missed appointments, and improve successful intervention uptake(9). Studies conducted i
Australia(11) and the US(12;13) showed significantly improved adherence and compldtBV of
vaccination using contingency management in PWID. Similar findings were obserifed UK in a

recent 3-arm cluster randomised controlled trial where PWID (including injectersops injectors

and those at risk of injecting in the future) undergoing treatment fainhelependence were

randomised to either HBV vaccination with or without contingency management (14).

There have been no economic evaluations of the use of contingency management to enhance
completion of HBV vaccination among PWID in routine drug treatment settings siidy evaluates
whether the provision of financial incentives to improve HBV vaccinationptetion in PWID as

undertakenn Weaver et al(14) represents a cost-effective use of healthcare resources.



METHODS
M odel

A decision-analytic model was constructed in Microsoft Excel comprising a dedismiotestimate
the short-term (i.e. around vaccination attempts) clinical and cost impact &dtieation strategies,
followed by a Markov chain to evaluate the Idegn clinical consequences and costs associated with
HBYV infection of a hypothetical cohort of PWID (including injectors, pvas injectors and those at
risk of injecting in the future as defined in the trial) undergoing treatmetthe lifetime in England
and Wales.

The decision-analytic model compares two strategies: HBV vaccination with #ralitxtontingency
management. Two contingency management options were examined in the trial (fizedalesting
schedule financial incentives). Data from the two options evaluated in thevéra pooled in the
economic model in the absence of differences(14). Further details on thearidabaseline
characteristics of patients included in the trial are available in Weaver et al(14).

The structure of the decision tree model is presenté&dginl. with participants able to attend or not
attend one, two or all three ‘required’ vaccination appointments. At the end of the HBV vaccination
attempt, subjects within the model can be successfully vaccinated (as a remdt oivo or three
vaccine doses), or remain susceptible to HBV (as a result of failing to ‘ggmation, failing to
complete the vaccination course, or as a result of a lack of vaccine effiesgife completing the

course).

[INSERT FIGURE 1]

A Markov processHig. 2.), using a one year cycle length was used to simulate the long-term clinical
and cost consequences of HBV-related infection. The model tracks progression througlisetizé
states. Health states and transitions between health states were based jptiodssafrithe natural
history of HBV infection in existing systematic revie{;5-18) and on published economic models
including HBV(19-22). The economic model differentiates periods where individuads srereased

risk of HBV infection (are in the PWID population), and where individualwer risk of HBV
infection (are ex-PWID). We assumed that individuals at increased risk of irfBstion have an
ongoing rate of becoming immune to reflect the UK selective vaccinatidoyptargeted to

individuals at increased risk of HBV infection.

[INSERT FIGURE 2]



HBYV incidence

The incidence of HBV infection among susceptible PWID in the UK was estima2eticdb per year
using data from the national Unlinked Anonymous Monitoring Survey among current and past
injectors and an approach similar to Sutton et al(23). Additional sletedl provided in supporting

information.

Direct data informing the incidence of HBV among ex-PWID are lackirgputd range from zero to
be the same level as in PWID. The base-case assumes HBYV infection incidend®NtiDerquals

the general population incidence. General population HBV incidence was estimhate@B ger

100,000 using the annual incidence of reported acute hepatitis B in England(24) ddjusteter-

reporting and asymptomatic cases (21).

Characteristics of the PWID population

The rate at which individuals cease injecting drugs(25) was used raxyafpr the probability of

leaving the PWID population and ceasing to be at high HBV infection riskg TabPWID can also

become protected through existing targeted vaccination programs. We estimated ethidf rat
vaccination using the prevalence of self-reported HBV vaccine uptake among currepasand
injectors in 2011 (76%(4)) and converting this into the annual probabiliyaafination ( 28.8%)
assuming a constant uptake prevalence and PWID population size. To account for parttadmpiotec

those reporting vaccination , we assumed 47.5% of self-reported vaccinations are successful (based on

the distribution of vaccine dose given in prison(26) and evidence on the vaccine effidacy(27)

The model accounts for elevated risk of all-cause mortality (Hazard Ratio 4.8;c88fldence
interval [CI]: 4.6-5.0) for persons in contact with drug-treatment services compared witbrthealy
population. The unadjusted mortality rate in the general population by age was from UK lifédiables
England and Wales(28).



Natural history of HBV

The transition probabilities characterising the natural history of HBXéwlerived from the published
literature (Table 1) (15-18;29). Lacking data for PWID, transitions betweahh#lth states among

the general population were used.

[INSERT TABLE 1]

Effectiveness of the vaccination strategies

The economic analysis uses data from Weaver et al.(14). The primary outcome tiraltviss
vaccination completion within 28 days. Attendance rates used in the economic modesantegrin
Table 2. To reflect clinical practice, we included delayed attendance (withimaath window from
the start of the trial). The same probability of attending a subsequent appointmenisedas

irrespective of whether the previous vaccination was received on time.

[INSERT TABLE 2]

Vaccine effectiveness

The effectiveness (sero-protection) associated with the receipt of onanivdhree doses was
obtained from the literature(27) as data were not routinely collectéieinrial. In the economic
model, we assumed that participants receiving one and three vaccine dose had aesianpobt
15% and 76.4% respectively,(27) averaging these for individuals receiving twa ddeeassumed
that sero-protection was conferred after the last vaccine dose (one, ttweeodoses), that immunity
is lifelong, and that the last dose was within 3 months from the first. Aglveegtions to the vaccine

are rare and were neglected(27).

Costs

A UK National Health Service perspective is employed and therefore only diegtital costs are
considered. Costs are discounted at 3.5% in the base-case as per the Nationalftmdtidlth and

Care Excellence recommendation in the UK(30).

Staff, equipment and supervision costs were calculated from the trial, based oolléatad in 10

clinics for 116 patients enrolled in the trial irrespective of vaccinatiom dihe costs estimated

10



include adjustment for staff time associated with non-attendance. Staff plggnequicosts were
estimated to be £15.68+5.65 (standard deviation - SD) for individuals attending cinatiao
appointment, £69.29+12.66 for individuals attending only one vaccination appointment, £98.91+16.21
for individuals attending only two vaccination appointments, and £112.35+16.30 for intividua
attending all three vaccination appointments. The cost of training staff fongemcy management
was excluded from the basaseand the cost for Engerix (£12.99 per dose)(31) was assumed as
benefits associated with prevention of hepatitis A were not included. People recswatinggency
management were assumed to receive a £10 voucher per vaccination appointment attemadgc

for participants who attended at a later date an additional cost was include@rfourscheduled
vaccination, equivalent to the cost associated with non-attendance of thadaistation appointment
(E16).

In the economic model, PWID have a probability of vaccination through existingedngetgrams.
A cost per patient of £82 was applied to participants receiving these atdacin based on the
proportion of patients receiving one, two or three doses in prison,(26) assaimogl of £29 for
administration/preparation/administration per dose(32) (based on 30 minute m&sand the cost

per vaccine dose (£12.99 per dose)(31).

Direct medical costs associated with the management of HBV infection areftakn the literature

and assumptions when appropriate (supporting Table S1)(20;22;32-34).

Utilities

Health-related quality of life scores (utilities) are assigned to ebitte modelled health states based

on trial estimates or published literature. The baseline health dtlityninfected PWID and Ex-
PWID was estimated as 0.57+0.34 (Range: -0-43.00) based on the mean (SD) Eurogol 5
dimensions score in trial subjects. The decrements in quality of life for patightsctive chronic

HBV, inactive chronic HBV, compensated cirrhosis, decompensated cirrhosis, hepatocellular
carcinoma and post-liver transplant was taken from Ong et al(35) in non-PWIDiduadss with

fulminant hepatitis were assumed to have the same decrement in qualigy as individuals with

hepatocellular carcinoma. Similarly, the decrement in quality of life e year following

transplantation was taken as mean of the decrement in quality of life for patimthepatocellular
carcinoma and post-transplant patients (supporting Table 2). We assumed it&lividhaacute
symptomatic hepatitis had a reduction in quality-adjusted life years of 0.0255 (accdontihe
duration of illnesgB6) and no reduction in quality of life for individual with asymptomatic heatiti

Finally, no decrement in quality of life associated with vaccination was considered (27)

11
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Analysis

Results are presented probabilistically to take account of the simultaneocis oéfiencertainty
relating to model parameter values. A total number of 1,000 simulations weremaetfim order to
provide sufficient information on uncertainty. The results of the probabilstalysis are also
presented as cost-effectiveness planes and acceptability curves.

A number of one-way sensitivity analyses were conducted. Results are presehiedomm of a
Tornado diagram.

RESULTS

For 1,000 people offered the incentive, we estimated the number of HBV infections tq be 44
compared with 62 in the absence of financial incentives (reduction in numbersvoinféBtions of

19; 95% CI: 8 to 30) based on our mathematical model under our base-case assumptions.

The cost of delivering HBV vaccination (including staff costs, equipment, vacoisie and cost
associated with contingency management) was estimated to be £156.73 (95% Cl: £126.44 to £181.17)
per participant receiving the intervention and 88895% CI: £52.50 to £101.62) per participant
under treatment as usual. The model predicted that 48. 77% (95% CI: 43.08% to 58f86%)
participants receiving contingency management would be protected againshtéBon, compared

with 26.54% (95% CI: 19.36% to 32.65%) for treatment as usual.

Providing contingency management in the manner of the trial would lead tolagamabh life years
(0.0045; 95% CI: 0.0017 to 0.007and quality-adjusted life years (0.0032; 95% CI: 0.0013 to
0.0054) per patient, but at an increased cost (£21.86; 95% CI. -£12.20 to) £386 the reduction

in expected HBV management costs (-£53.34; 95% CI: -£96.24 to -£33.88) over a lifetime.

Under our base-case assumptions, the probabilistic incremental cost-effectiaitessgociated
with the provision of modest financial incentives to increase vaccination etompin PWID in
contact with specialist services was estimated to be £6,738 (95% CI: £6,297 t9 et Hality-

adjusted life years gained using a lifetime horizon.

The economic analysis was most sensitive to the time horizon, the chronieitipltfatving HBV
exposure, the duration individuals remain at increased risk of HBV iofe@te. remain PWID), the
incidence rate for HBV, discount rates for both costs and benefits, the custiatesd with

training/supervisionKig. 3.).

12



[INSERT FIGURE 3]

A major uncertainty in the model relates to the incidence of HBV infectidénigland and Wales
among PWID and ex-PWID. In the base-case we assumed the incidence in PWID to be around 2.16%
(95% CI: 1.76% to 2.67Y¥dbased on results estimated from the Unlinked Anonymous Monitoring
Survey. However, there is uncertainty around this vatig. 4. shows that under our current base-

case assumptions (assuming the incidence of HBV in ex-PWID to be the same a&ndts g
population), the incidence of HBV in PWID needs to be greater than 1.2%eperfor the
incremental cost per quality-adjusted life years gained to fall below a cestra$hess threshold of
£20,000 per quality-adjusted life years gained. The incremental cost per quality-atijasyedrs

gained also improves as the incidence of HBV in ex-PWID becomes closer teittence in PWID

and may lead to cost-savings (data not shown).

[INSERT FIGURE 4]

The cost-effectiveness acceptability curve and cost-effectiveness planes anéegraseig. 5(A).
andFig. 5(B).. The use of contingency management have 88.51% and 97.60% probabilities of being
considered cost-effective at a willingness to pay of £20,000 and £30,000 per quality-adgisted

years gained respectively under our base-case assumptions.
[INSERT FIGURE 5(A)]

[INSERT FIGURE 5(B)]
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DISCUSSION

Contingency management using financial incentives to improve completion oftisepathccination
in people injecting drugs entering community-based services is likely to be famsivef under
current willingness to pay(30). This is the first study to undertake an econathiation to calculate
the cost-effectiveness of providing contingency management - financial incentiee®WID to

enhance hepatitis B vaccination completion.

Key strengths of this study include that it is based on a well-conducteeraiastiomised controlled
trial of contingency management versus treatment as usual in twelve spddlafistservices
providing opiate substitution treatment in England(14). The trial includedtdineasurement of the

costs of delivering contingency management including staff time, equipment and consumables.

The best available evidence was used. The structure of the model follows thentepogsef the
natural course of HBV in previous systematic reviews describing the natural hastdiBV
infection(15-18) and previous economic evaluations(19-22). The incidence of HBV waatedt
from crosssedional survey data from the national Unlinked Anonymous Monitoring Survey, which
provide robust estimates of prevalence trends of HBV infection and self-repadeidation among

current and past injectors in the UK.

The generalizability of our results requires careful consideration. ThedddK not have a programme
of universal HBV vaccination. However, intensive targeted efforts in thehd¥e resulted in
improved coverage of HBV vaccination among PWID, and while the cohorts vaccindtieth
countries that did implement universal programmes may now be approaching the age ofdfiish,inje
coverage may be lowest among those most likely to inject. Similar ¢oalducted in Australia(11)
and the US(12;13) showed that it is possible to significantly improve adherence to aetioonof

HBV vaccination programs using contingency management.

Another key factor in generalizability is the existing rate of HBV incidergtudies conducted in
other countries such as Australia, US and Netherlands report a HBV incidenceeint eumd past
injectors ranging between 1.8 to 30.7 per 100 person-years, (37) but these studidsdar€here is
also likely to be large sub-national variation. However, our sensitivity asayggests that the ICER
would fall below £20,000 per QALY gained when the incidence of HBV in PWID és ©\20% per

year.

As with any economic evaluation, there are some limitations. There are uncertaintiesfutnréne
probability for a susceptible PWID to be reached by current targeted vaccinatiparprin England
and Wales, the duration individuals remain at increased risk of HBV infeatahthe risk of HBV
infection among ex-PWID. It is also difficult to predict sero-protectiothis patient group as some
PWIDs are protected after one vaccination and some are not even after three doses. alsere

uncertainty around efficacy of incomplete vaccine course and the time to prot@emements in

14



utilities associated with hepatitis B were taken from non-UK data amonrWiD data. PWID may
experience different decrements in quality of life due to high propensitpfoorbidities. Transitions
between HBV health states among PWID were also taken from studies conducted tis thathatid

not entirely comprise PWID. In order not to over-estimate the benefits of atiocinwe allowed for
life-course reductions in risk of HBV infection by introducing an ex-PWIDestate conservatively
assumed the risk of HBV infection among ex-PWID to be the same as the geypmdaition, in the
absence of specific data for this group. In reality ex-PWID may have higher expmddi8d/tthan

the general population, e.g. due to re-commencing injecting or sexual transmission.

In the trial, contingency management was shown to increase vaccination comphgtidity,
therefore reducing the period at risk of infection. This is not captured in the déconwdel.
Similarly, attendance at scheduled appointments was increased in patients receivingvirgiorier
which may therefore reduce the workload in clinic and increase efficiency and therafokeach to a

reduction in costs.

Further development of the modelling approach could consider secondary transmission
(dynamic/transmission modelling) of HBV and the indirect effect of vaccination (herd inyndrtie
modelling presented here also does not consider outbreaks or co-infection assottidtegatitis A,

hepatitis C and human immunodeficiency virus.

Our work suggests further research is needed to determine whether ex-PWID caamé¢hdsk as
PWID. Further research is also required to understand the dynamics of PWID and secondary

transmission as well as the natural history in PWID and impact of hepatitis B on quality of life.

The central implication of our study for practice is that contingency maraygeshould be seriously
considered as a worthwhile additional investment to improve health outcomes KThaslseen a
sustained programme to improve HBV vaccination coverage in high-risk groups, rigchféring
HBV vaccination in syringe exchanges and prisons. Contingency managementis not anesyléme
these efforts, but was able to additional benefits in a cost-effective mdemoeision of lower
financial incentives may potentially be as effective, and determining theabptioentive would be
advantageous. In the trial, attendance at the first vaccination appointmendtwdiffenent between
the two strategies (75.4% vs 76.9%) despite different financial incentives (£5 v&4§10)(

Wider use of contingency managementwill require guidance and monitoring. In clinézice,
people may not be so thoroughly screened for eligibility, resulting in duses given to people with
prior immunity. PWID may also not disclose their vaccination status to biélelip receive the

financial incentives. This has some cost implications, as more doses maemebgt it is unclear

15



whether the additional cost is outweighed by the benefits. In practice, it ischttvisdce blood when

possible and give a vaccine dose if uncertain of someone’s protective immunity.

This economic evaluation examined the provision of HBV vaccination only. Somersites trial
offered a bivalent vaccine providing protection for both HBV and hepAtiti little extra cost. The
demonstrated malleability of health-adherence behaviours in this population couldapptéet
leveraged to boost other interventions for little extra cost, e.g. hepatitrs<Ctesting. If provided in
parallel to HBV vaccination, or even as standalone interventions with contingency manageyhéent
lead to more PWID tested for hepatitis C virus coming back to getrdsaifts, and more of those
testing positive then entering a Hepatitis C virus care pathway. Evaluation ofceotdfined
strategies will require additional research.

Finally, it is unclear whether results are transferable to other injectors,ynp&dple who inject
image and performance drugs.(38).

16



Conclusions

This is the first economic evaluation examining the cost-effectivenessowidipg contingency
management using financial incentives - to PWID in contact with specialigicas in order to
enhance hepatitis B vaccination completidfe find that using contingency managemeatincr ease

vaccination completion among this group is cost-effective under current willingness to pay

thresholds. However, there are considerable uncertainties that need fuller attentiooren dtudies
notably the paucity of evidence on the incidence of HBV infection incidence antkehleolod of

PWID being reached by existing targeted vaccination programmes such as pasmation in the
future. The intervention is likely to be more cost-effective in settingh Wwigher risk of HBV
infection or if the occurrence of outbreaks is considered.
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Table 1: Model parameters used for Annual transitions (unless stated) in the natural history

M arkov model

Lower range

Base reported in

Upper range

reported in the

case theliterature literature Source
From ‘Susceptible PWID’
Estimated from
2.16% 1.76% 2.67% a catalytic
Probability of HBV infection model
Derived from
12.80%
Probability of future protectionz (4,25-27)
Probability of leaving PWID
_ 9.09% 5.00% 16.67%
population (25)
75.95%*
**
Remain susceptible - PWID
From ‘Susceptible — ex PWID’
- _ . 0.0041% 0%* 2.16%** .
Probability of HBV infection Assumption

99.996**
Remain in ‘Susceptible — ex
*

PWID’
Proportion of HBV infection
that are acute, fulminant and
chronic
Proportion of HBV infection tha

93.20%*
are acute (noffialminant)i
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Proportion of HBV infection tha
arefulminantj
Proportion of HBV infection tha

are chronic}

From ‘Fulminant HBV’
Proportion undergoing live

transplant

Proportion of excess dedth
Proportion of non-fatal fulminan
HBV not undergoing liver
transplant

From ‘Chronic HBV
(HBeAg+ve)’

Probability of seroconversio
(CHB -ve or inactive)
Proportion seroconvert to CHB

vef

Probability of developing CC

Probability of developing HCC

Probability of excess death

Remain in Chronic HBV

(HBeAg+ve)

*%*

0.55%

6.25%

13.50%

72.86%

13.64%*

*%*

11.50%

15.00%

4.00%

0.35%

0.55%

80.10%*

*%*

0.30%

2.50%

10.00%

8.00%

10.00%

2.00%

0.10%

0.10%

0.80%

10.00%

17.00%

15.00%

20.00%

6.00%

0.60%

1.00%

(21)

(29)

(20)

Derived from

(21)and(15)

(15-17)

(15)

(16-18)

(16:17)

(16)
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From ‘Chronic HBV (HBeAg-

ve)’

Probability of developing CC

Probability of developing HCC

Probability of excess death

Remain in Chronic HBV
(HBeAg-ve)

Chronic HBV (Inactive) to:

Probability of developing CC

Probability of developing HCC

Probability clear HbsAg

Probability of excess death

Remain in Chronic HBV
(HBeAg inactive)

From ‘CC’°

Probability of developing DC

Probability of developing HCC

Probability of excess death

Remain in CC

From ‘DC’

Probability of developing HCC

9.00%

0.66%

0.55%

89.80%*

*%*

2.00%

0.11%

1.25%

0.03%

96.61%*

*%*

3.50%

2.85%

3.20%

90.50%*

*%*

7.50%

8.00%

0.01%

0.10%

1.00%

0.02%

0.50%

0.02%

2.00%

2.00%

2.90%

7.00%

10.00%

1.30%

1.00%

3.00%

0.20%

2.00%

0.04%

5.00%

3.70%

3.50%

8.00%

(18)

(17:18)

(16:17)

(17;18)

(17:18)

(15)

(17)

(15-18)

(15-18)

(15-17)

(18)
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- _ 4.40% 3.40% 5.40%
Probability of undergoing LT (20)

- 35.00% 20.00% 50.00%
Probability of excess death (18)

53.1%**

*

Remain in DC

From ‘HCC’
- _ 1.70% 1.50% 1.90%
Probability of undergoing LT (20)
- 35.00% 20.00% 50.00%
Probability of excess death (18)
63.30%*
*%
Remain in HCC
From ‘LT’
Probability of deathfirst 22
robability of excess deatiirst 51 00%  15.00% 27.00% (22)
year
Probabilit f death 22
robabllily Of excess dealt o nom  3.00% 7.00% (22)

subsequent years

* assumption; ** assumed to be the same as PWID, *** remaining probabilities (@Qme m
probabilities above), + calculated from self-reported vaccination, leavingtaider of vaccine dose

received in prison and vaccine effectivenggsoportion

PWID = People who inject drugs; HBV = hepatitis B virus; CHB = chronic hepalili = liver
transplantation; CC = compensated cirrhosis; HCC = hepatocellular carcinomad&®mpensated

cirrhosis; HBeAg = chronic hepatitis B e antigen.
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Table 2: Attendance at HBV vaccination appointments

Treatment as usual CM
1% vaccination
Expected to attend 67 143
Did not attend 33 49% 34 24%
Attended on time 21 31% 97 68%
Delayed attendance 13 19% 12 8%
2 vaccination
Expected to attend 31 105
Did not attend 8 26% 13 12%
Attended on time 15 48% 84 80%
Delayed attendance 8 26% 8 8%
3 vaccination
Expected to attend 22 85
Did not attend 8 36.% 15 18%
Attended on time 7 32% 64 75%
Delayed attendance 7 32% 6 7%

HBV = hepatitis B virus; CM = Contingency Management

It should be noted that the number of individual expected to attend is difteréimé number of
individuals who attended the previous round as some individuals were already immune andetherefor

did not need to return for another vaccine dose.
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Fig. 1. Decision tree mode for_hepatitis B vaccination strategies. Back circle represent a decision

node.
Protected
Attend V3
{on time) Susceptible
Attend V3 Protected
=1 Attend V2
(on time)
Protected
) [Pt |
fon tme) Suscepable
Aftend V1 Anend VI Attend V3 Protected
{on time) (not on
timie)
—
DNANV2
I—| Susceptible |
Attend V3
{on tme) Susceptible
proe
. — Anend V2
Tar (o8 time)
Aftend V3
i
Attend V1 Attend V2 Amend V3
{not on {not on
2 =
—| DNAV2 ;
CAL

CM = Contingency Management; DNA = Do Not Attend; TAU = treatment as ustlak 1%

vaccination appointment; V2 £%vaccination appointment; V3 Z*¥accination appointment
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Fig. 2_Markov model of the long-term natural history of HBV infection. Transition between

health states. People can die from general causes (age-specific) in angedltihetates (not shown

here). Boxed in Grey indicate excess mortality

Susceptible - PWID Susceptible — Ex PWID

¥

h J
. . Acute
HBVinfection | __________________ ™ Infection
P -‘“"““——.-___ IinmuneProtected
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— inactive —» HEeAgwe
h 4 | \L
ce D HCC
L L e
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CC = compensated cirrhosis ; CHB = chronic hepatitis; DC = decompensated citteslsgy =
chronic hepatitis B e antigen; HBV = hepatitis B virus; HCC = hepatocelluleincana; LT = liver

transplantation; PWID = People who inject drugs
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Fig. 3. Univariate sensitivity analysis (most sensitive parameters). White line represent the base-

caseprobabilistic ICER.

Chroniciy rate gl,glz-_ £21,763
Duration at increased risk of HBV infection £1,595 -- £17,036
-£2,
Incidence HBV in Ex-PWID £6,776
Time horizon = 20 years - £15,152

Cost CM training = £30 £12,903

£12,365

Vaccine efficacy 3 doses £3,459 .

Incidence HBV in PWID £3,614 .. £10,585
Discount rate benefit £4,547l. £10,290
Discount rate costs £3,216 .. £9,761
Cost CM supervision £3,936.. £9,978

Cost CM training = £10 £6,738 . £9,821

Probability susccesful vaccination £4,199 .l £9,243

Probability of future vaccination £5,939 II £8,305
Cost management CC £5,190II £8,173
-£4,000 £4,000 £12,000 £20,000 £28,000 £36,000 £44,000 £52,000

CC = compensated cirrhosis; CM = contingency management; HBV = hepatitis B RMUB;, =

People who inject drugs
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Fig. 4. Effect of varying the base-case incidence of HBV infection in PWID on the incremental
cost per QALY gained of CM versus TAU. The blue solid line represents the ICER for CM
compared with TAU assuming different incidence of Hepatitis B. The black dashed line represents the

£20,000 per QALY gained WTP threshold.
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Fig. 5(A). Cost effectiveness acceptability curves for the probability that CM is more cost
effective than usual care. The blue solid line represents the probability for CM to be cost-effedtive a
different WTP threshold. The red solid line represents the probability for fbAl¢ cost-effective at
different WTP threshold. The black dashed line represents the £20,000 per QALY gained WTP

threshold.
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31



Fig. 5(B). Cost effectiveness plane for CM vs. TAU. Solid points represent incremental cost and
QALY results (intervention arm minus control arm) from the probabilistic aisalpr each of the

1000 samples. The black dashed line represents the £20,000 per QALY gained WTP threshold.

+ Monte Carlo Samples £300 -
---WTP = £20,000 per QALY gained

A Series4 £200 1 L7

£100 - -7

Incremental Costs
\

+
LH

£Nn -
r T T LU, T 1
-0.012 -0.008 -0.004 .7 - #ﬂqﬁéos N 0.012
rd - +
P -£100 -
el _£200
-£300 - Incremental QALY's

CM = contingency management; QALY = quality adjusted life years; TAU = tesdtias usual;
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