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Materials & Methods

Results (Cont.)

Introduction. Prophylaxis has been established as the treatment of choice in children - : ” . . .
with haemophilia and its continuation into the adult vears has been shown to decrease A cost—utlll_ty analysis of haemqphlllaAtr_eatment was performed over a life tlme_horlzon with 100 on year - et | ncremental
1acmop y cycles, using a Markov model incorporating health states when using prophylaxis versus OD therapy. The <Table 2 Outcomes
morbidity _ | | model was applied to two perspectives — the UK National Health Service and of a third party US payer. The of ”}e qu|3|gni
throughout life. The cost of factor therapy has made the option questionable in cost- primary outcome was the incremental cost per Quality Adjusted Life Year (QALY) gained. DT 54140275  19.42 $213,759 analysts more
effectiveness studies. T 4563274 2548 >412,999 0.0 $179,097 268,109
Aim. The role of prophylaxis in pharmacokinetic dosage and tolerisation against inhibitor A software package — TreeAge Software, Inc. Williamstown, MA, USA, www.treeage.com - was used to BTN 1731005 | 27,16 pr—
formation were used to model the cost-utility of prophylaxis versus on-demand (OD) construct a Markov decision model as summarised in Figure 1. The model compares two treatment DT £1503229 3685 ooUe% >0 £40,798 cominant
therapy modalities for newly diagnosed previously untreated patients (PUPS): On-Demand (OD) treatment of
over a lifetime horizon in severe haemophilia A. bleeds and Prophylaxis (Pro) initiated early in the first year of life, envisaged as at the onset of the first soft % §EE§§i§§1§§ ;:Z 5,3:';!(051 10.99 SEE;;@Z?;ZZ SEK 484,888
Methods. Commercial software (TreeAge ™) was used to construct a Markov model with tissue manifestations of haemophilia and before the onset of joint and life threatening bleeds.
80 cycles of one year each. The model was populated with variables for costs and — e Sex 1236 17
effectiveness for The model has three distinct health states: “Alive - No Inhibitors”, “Alive - With Inhibitors™ and “Dead”. DT sec 11559131 28.87 10,541,993 10.99 SEK 400,386 Dominant
haemophilia outcomes including joint and soft tissue bleeds, inhibitors and dosage. Key A half cycle correction was applied to avoid overestimating life expectancy. For both OD and Pro arms, a
Inputs into the model which differed from previous exercises included the use of patient starts in the health state “Alive - No Inhibitors”, and faces a risk of developing inhibitors as a result
pharmacokinetic of the treatment in the first year of life. Depending on the transition probability of inhibitor formation osage Il with Pro '* —
dosage and effect of prophylaxis on the probability of developing inhibitors.The model following OD or PRO treatment, Stage 1 of the Markov model was assigned costs for Immune Tolerisation oo rinwinero [ et e S
was applied to a single provider national health system exemplified by the United Therapy (ITT). prob of nhbitrs w/Proandop 57,858 O R
Kingdom’s PERRRIER S !{88'390 Dosage FVIll with OD 54,142 | [ $190361
National Health Service and a third party provider in the United States. The incremental Depending on the success of ITT (reversion to non-inhibitor state) for both OD and Pro modalities, a patient R — cen i ez sl _—
cost effectiveness ratio was (ICER) was estimated and compared to threshold values transitions permanently back to the “Alive-No Inhibitor” health state or stays in the “Alive - With Inhibitor” oo eeons m CER (tow) costotrvi saa082 [l $91767 = ICER (1ow)
used by health state, for the remaining lifespan until entering the “Dead” state. vty pro 35,723 [N £23,148 N — ST $94,218
payer agencies to guide reimbursement decisions. A cost per quality adjusted life year woqarbesnpinees  sson [ £ o706 | 557511
(QALY) was also estimated for Sweden. Within each health state were incorporated clotting factor treatment costs with FVIII for “Alive - No w00 oo Q| e . 1 . su0200 | $54.309
Results. Applying a bidiurnal dosage regimen and using the early tolerisation protocol of Inhibitors” for Pro and OD therapy and with aPCC and FVIla for “Alive - With Inhibitors” for OD and PRO T e T 5500000 50 00000 siomom  suswoom 5200000
Kurnik et al (Haemophilia. 2010;16(2):256—62),prophylaxis was shown to be more respectively. The costs for major transient clinical events represented in the model by orthopedic surgery . . .
effective and and major bleeding events represented by ICH were included. [ e T TkTFlgur_e 2b| Onefiwa:_y S?ir:smwtty Analyfsii of the
less costly (dominant) relative to OD treatment in the UK. In the USA, the model resulted E - : Me;/rll/c?\rllerlnoedsela Tehcelfli_gmae dguD(i:Zgr::ng shgws
in an ICER - $68,000, which is within the range of treatments reimbursed by third party One-way sensitivity analysis (SA) was conducted to check the impact of variables (Table 1) considered to . ! the Incrementél Cost Effectiveness Ratio for
payers in be crucial in the model. The variables chosen were FVIII treatment dosages for OD and PRO, cost of FVIII, 8 : A n bl howing th its of th
that country.In Sweden, a cost/QALY of SEK 1.1 million was also within the range of probability of inhibitor development with prophylaxis and the discount rate for QALYs. ‘A | the variables, showing the results or the upper
. : . . L .. and lower values included in the analysis In 5 ;
reimbursed treatments in that country, and prophylaxis was dominant over OD treatment _ _ 8 I . . %%
when daily Table 1: Input values for key variables in the model g 0" T shaded and solid bars respectively. A — UK
dosage was applied. Sensitivity analysis showed that dosage and treatment-induced Parameter Base Case Values Ranges for 1-way SA S0 T CeRr Threshold T onoumans perspective, B —US perspective R
Inhibitor incidence were the most important variables in the model. Utility with Pro 0.9378 — . N & prophyactic —Figure 3. Cost Effectiveness :
Conclusion. Subject to continuing clinical evidence of the effectiveness of (0.0026*age) , ot Acceptability Curve. The percentages of
pharmacokinetic dosage and the role of prophylaxis in decreasing inhibitor incidence, Utility with OD 0-6705 = 0.57 - 0.67 ] e R R - iterations which are cost effective relative
treatment for ife with (0.0019%age) £E o s i | to different ICER thresholds are shown for
prophylaxis is a cost-effective therapy, using current criteria for the reimbursement of No. of yearly bleeds with Pro 3 0-54 g?'_, ol - “ 8 g | X | . Prophvlaxi
health care technologies in a number of countries. No. of yearly bleeds with OD 36 10 - 50 % 20% : ; 8 L t € twoa ternatlve.treatments. rophylaxis
Dose with Pro for ages 3-19 years * 59 1U/kg/week 17 - 236 IU/kg o | i | 'S more CO.St effectlv_e ’Fhan qn-de_mand
Dose with Pro for ages 20-100 years * 35 IU/kg/week 12 - 119 IU/kg 0 " ICER Threshold o treatment 'n the majority of iterations
Dose with OD 35 1U/kg 20 — 50 1U/kg across a wide range of ICERs. Dashed GESUNDHEIT NORD
Ba Ck rou nd Cost of EVII UK - £0.35 UK - £0.30 - £0.70 lines show ICER thresholds KLINIKVERBUND BREMEN
g US - $1.00 US - $0.70 - $1.08 :
Probability of inhibitor development with 2 506 Summa ry
Factor replacement remains the mainstay of haemophilia therapy and has resulted in Pro T 0% - 30%
progressiI\J/e enhancement of life expecta)r/my (LE) anpd quality ofp|>i/fe [1]. In developed Probability of inhibitor development with OD 30% ° ° . Incorporat_ing p_haramacokine_tic dosa}ge and early low dose pro_phylaxis In the treatr_nent results in
countries, a natural progression in haemophilia therapy has been the increasing use of f prophylaxis being cost-effective relative to on-demand therapy in a range of scenarios [RISH HAEMOPHILIA
prophylactic treatment with its resultant benefits [2] compared to episodic or on-demand IR = S Ol ol +  Although the model discounted benefits at lower rates than costs, as recently recommended for EECIETL%ED%
(OD? th_erapy. leen.the h_|gh costs of maintaining this therapy, the question arises .Of 1.5% for UK - 0% - 6% effective chronic treatments, this did not prove crucial in generating these results
continuing prophylaxis regimens established in children as the haemophilia population | effectiveness 0 0
ages. Discount Rate (QALY)
(QALYS) .
When evaluating the clinical and economic impacts of prophylaxis, the emphasis USA-3% for costs usS - 0% - 7% CO nCI u SIO n S
regarding long term outcomes has focused on joint haemarthrosis which affect 95% of and effectiveness | r— s i JE
patients. However, it is recognised that, in the current era of safe factor concentrates, +  Using clinical interventions which are rapidly emerging as significant contributors to optimal '
other types of serious bleeds such as intracranial haemorrhage (ICH) are still responsible haemophilia therapy, prophylaxis initiated and maintained over the whole of life is shown to be

for significant morbidity and mortality in haemophilia treated OD. These morbidities are

L . : . more cost-effective than on-demand therapy in this cost-utility analysis
significantly ameliorated when patients are treated prophylactically [3].

. Further confirmation through clinical trials of the benefits of pharmacokinetic dosage and early
Following the elimination of pathogen safety risks, the most significant adverse effect of tolerisation protocols is needed to test the robustness of this model
factor therapy is the development of inhibitors [1]. Recent studies have indicated that

patients on early low dose prophylaxis experience a lower incidence of inhibitors than

Figure 1: Markov tree The base case for the two main «  The approached described can be used to assess the cost-effectiveness of emerging new

patients on OD [4], possibly as a result of tolerisation to FVIII prior to immunological -~ fhersggzt'vei St“d(':ie?h_tthe Urlf ia”q treatments for haemophilia such as long acting coagulation factors
danger signals [5]. The treatment of inhibitors is very costly , and any modality which = i € UsA — Sshowed that prophylaxis
o e CHEND was either dominant over on-

Influences inhibitor formation will have a significant effect on the cost-effectiveness of
haemophilia.

) - demand therapy (UK)) or generated REfe re n Ce S

an ICER which was within the range

Orthopeadic Sugery
considered cost-effective (USA).
Similar results were obtained for the 1. Gringeri A, Muca-Perja M, Mangiafico L, von Mackensen S. Pharmacotherapy of haemophilia A. Expert Opinion on Biological Therapy.
%e;e’m:.kbm:y:’n}.:w v - . 2011,11(8)1039_53
) ) Swedish perspective (Table 2) 2.Berntorp E, Shapiro AD. Modern haemophilia care. Lancet. 2012;379:1447-56.
O jECt Ive : . : 3.Witmer C, Presley R, Kulkarni R, Michael Soucie J, Manno CS, Raffini L. Associations between intracranial haemorrhage and prescribed
o Sensitivity analysis showed that prophylaxis in a large cohort of haemophilia patients in the United States. British journal of haematology. 2011;152(2):211-6.
dosage and costs of FVIII were the 4.Kurnik K, Bidlingmaier C, Engl W, Chehadeh H, Reipert B, Auerswald G. New early prophylaxis regimen that avoids immunological
("‘“ most important variables inﬂuencing danger signals can reduce FVIII inhibitor development. Haemophilia. 2010;16(2):256-62.
il : ) - = 5. Reipert BM, van den Helden PMW, Schwarz H-P, Hausl C. Mechanisms of action of immune tolerance induction against factor VIIl in
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haemophilia A treated over a whole lifespan.
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