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Introduction

* Prospective genetic testing for the HLA-B*5701 allele is a proven strategy for re-
ducing the incidence of abacavir (ABC) hypersensitivity reaction (HSR).*

Current United States (US) treatment guidelines recommend testing for HLA-B*5701
before starting patients on an ABC-containing regimen. However, when HLA-
B*5701 testing isn't readily available, it is reasonable to initiate an ABC-containing
regimen with appropriate clinical counseling and monitoring for signs of HSR.

This research prospective features HLA-B*5701 testing evaluated in a real-world,
clinical practice setting by utilizing data from published open-label studies as com-
pared to the blinded clinical trial protocol utilized in PREDICT-1, thus capturing
more of the benefits of prospective testing.

Methods

We combined an HLA-B*5701 cost-effectiveness model with the Antiretroviral Drug
Valuation and Cost-Effectiveness (ADVANCE) simulation model? to estimate the
cost-effectiveness of initiating highly active antiretroviral therapy (HAART) with fixed-dose
ABC plus lamivudine (3TC) compared to fixed-dose tenofovir (TDF) plus emtricitabine
(FTC) from the perspective of the health care system. The analysis considered ABC-in-
duced HSR (captured in the HLA-B*5701 cost-effectiveness model) and TDF-induced
renal failure (captured in the ADVANCE model).

The HLA-B*5701 Cost-effectiveness Model

e Adecision-analytic model (Figure 1) was used to evaluate costs and outcomes during

the first 60 days of HAART where ABC use is informed by prospective HLA-B*5701
testing.
— Patients entered the model when the decision to initiate HAART was made.
— Comparators in the model included the following:
* Fixed-dose ABC 600 mg/3TC 300 mg + efavirenz (EFV) 600 mg, conditional on results
of prospective HLA-B*5701 testing;
- HLA*B-5701-negative patients received ABC/3TC + EFV.

- HLA*B-5701-positive patients and patients who tested negative but were diagnosed
with clinically-suspected HSR received TDF/FTC + EFV.
* Unconditional initiation of TDF 300 mg with FTC 200 mg + EFV 600 mg.
— HLA*B-5701-negative patients on ABC/3TC + EFV may experience HSR-like symp-
toms, referred to in the model as “patient-suspected HSR.”
— Patient-suspected HSRs were managed with either a physician’s office or emergency
department visit.
— The patient's symptoms were assessed and declared as “clinically-diagnosed HSR”
or not HSR. They later continued with ABC/3TC + EFV, while the former ceased ABC
immediately.

Figure 1. Cost-effectiveness Model Structure
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e Drug costs (Table 1) and efficacy estimates (Table 4) were used as inputs to the
ADVANCE model to estimate the lifetime costs, life-years, and QALYs of the two
treatment pathways displayed in Table 3. Efficacy estimates were obtained from
pivotal clinical trials for each regimen.

Table 4. Regimen Information

~

Probability of Annual Probability

Achieving HIV RNA Cézcézfgézm of Virologic
Regimen <50 Copies/mL Failure® After Clinical Trial
at 48 Weeks.

at 48 Weeks (as Treated) 6 Months

(as Treated?) (as Treated?)
EFV + ABC/3TC 88.0% 211 5% CNA30024*
EFV + TDF/FTC 79.5% 190 5% Gilead 934
LPVIr + TDF/FTC 99.0% 185 5% M02-418""
LPVIr + 3TC/ZDV 97.6% 159 5% MONARK?®
HIV = human virus; RNA = acid.
* The ADVANCE model utilizes efficacy information based on “as treated" populations rather than “intent to
treat” populations because adverse events and their outcomes are i in the

model.

® We assumed all regimens had a 5% annual probability of virologic failure.

e No adverse events were modeled within ADVANCE with the exception of
TDF-induced nephrotoxicity manifested as acute renal failure (Table 5).

Table 5. Acute Renal Failure

ADVANCE Input Value
Annual rate 0.87%*°
90-day cost* $0.00"
Utility decrement -0.320
Probability of swap given ARF 100.00%

ARF = acute renal failure.
2 All currency expressed in US dollars.
 Based on a lack of reliable data, a conservative assumption of $0.00 was used for the cost of ARF.

Cost-effectiveness Analysis

e Outputs from the ADVANCE simulation model (Table 6) were entered as inputs to the
HLA-B*5701 cost-effectiveness model to generate lifetime costs, life years, and
QALYs associated with each treatment strategy.

Table 6. ADVANCE Output Used as Inputs to the HLA-B*5701
Cost-effectiveness Model

ADVANCE Scenario
(First Line Second Line)

Lifetime Total Costs
(Mean, 95% CI)*

Life-Years QALYs
(Mean, 95% CI) (Mean, 95% CI)

EFV + ABC/3TC followed by $306,279.43 15.44 12.48
LPVIr + TDF/FTC ($302,591.89, $309,966.96) (15.31, 15.57) (12.38, 12.59)
EFV + TDF/FTC followed by $309,865.24 15.45 12.46

LPVIr + 3TC/ZDV. ($306,155.58, $313,574.89) (15.32, 15.58) (12.35, 12.56)

ClI = confidence interval
Costs and outcomes were discounted at 3% per annum. All costs are reported in 2005 US dollars.

Results

Table 7. ABC/3TC + EFV With Prospective Testing Versus TDF/FTC + EFV

e Table 1 presents the inputs to the HLA-B*5701 cost-effectiveness model. ABC/3TC + EFV With TDF/FTC
(GIBEme Prospective Testing +EFV e
N . Total costs (per patient)* $309,402 $312,796 -$3,394
Table 1. Input Parameter Values and Sensitivity Analysis Ranges
Mean life expectancy
15.61 15.62 -0.01
(years)
Base-Case| Lower Upper .
Parameter Value Bound Bound Source/Assumption QALYs 12.62 12.59 0.03
Drug costs ABC/3TC + EFV with
ug cost per prospecitive testing dominates
ABC/3TC $868.30 | $694.64 | $1,041.96 QALY gained*® TDF/FTC + EFV
TDF/FTC $934.50 | $747.60 | SLIZLAO | oo e (5129:329)
ed Book, a i i 3
EFV $531.04 $424.83 $637.25 All currency expressed in United States dollars.
® Difference in total costs divided by difference in total QALYs
LPVIr $794.99 | $642.62 | $963.94
HSR cost: patient suspected $166.14 $0.00 $419.65 | Table 2
HSR cost: clinically suspected | $799.85 | $171.72 | $1,739.12 | Table 2 HLA-B*5701 testi d conditional initiation of ABC/3TC + EFV is a dominant strat
° - + -
HLA-B*5701 test cost $87.92 $50.00 |  $150.00 | LabCorp, 2007* esting and conditional Initiation o s a dominant stra
egy compared with initiation of TDF/FTC + EFV.
US Department of Health and . » "
60-day renal monitoring costs $0.00 $0.00 $160.00 | Human Serv\cees, 2006°; e The HLA-B*5701 cost-effectiveness model was sensitive to the lifetime costs and
RTI-HS, 2007 X
51200 QALYs of the two treatment pathways, the cost of HLA-B*5701 testing, and the nega-
HLA-B*5701 test negative Aggregate NPV based on four N - )
B 99.44% 91.80% 99.44% | Lo blinded trials10 tive predictive value of HLA-B*5701 testing.
HLA-B*5701 prevalence 5.57% 5.47% 10.00% | Mallal et al., 2008" e Results were relatively insensitive to changes in all other parameters.
Rate of HSR symptoms among
patients who test negative for 3.00% 0.00% 5.00% RTI-HS, 2007°
the allele and initiate ABC
HSR incidence (no-test arm) 6.00% 5.00% 6.10% Epzicom, 2007*
Proportion of false HSRs in the
e 50% 25% 75% RTI-HS, 2007°
HIV + baseline utility 0.829 0.75 0.90 Kauf et al., 2008
HSR utility decrement -0.033 -0.10 0.00 Kauf et al., 20082 . .
Onset of HSR (days) 9 5 13 Mallal et al., 2008 D ISCUSSION
‘Wash-out period (days) 7 0 14 RTI-HS, 2007¢
AWP = average wholesale price; LPV/r = ritonavir-boosted lopinavir. e This analysis suggests that the use of ABC/3TC, as part of initial HAART and

HSR costs were calculated by combining health care resource use estimates pro-
vided by infectious disease specialists with unit costs obtained from the Resource
Based Relative Value Scale (RBRVS), database analyses, and published literature.
Details of these calculations appear in Table 2.

Table 2. Cost Calculation for Patient-Suspected and Clinically Diagnosed
Hypersensitivity Reactions

Patient Suspected | Clinically Diagnosed
Resources Unit '\g;' Pe'zr;':er_uage Ptfer;er]tage Source/
ili of Patients of Patients i
Utilized Cost Units | ‘Receiving Costs Reb=rTg Costs | Assumptions
Treatment Treatment
Initial phone call RTI-HS, 2007¢
(patient to doctor) $37.14 1 100.0% | $37.14 100.0% $37.14 Ingenix, 2007:2
OI"\‘“p'a"em RTI-HS, 2007°
physician's -HS,
appointment/ clinic $134.58 1 67.0% |$90.17 67.0% $90.17 RTI-HS, 2007
visit
Emergency RTI-HS, 2007°
department visit $608.68 1 6.2% | $37.74 6.2% $37.74 RTI-HS , 20071
Inpatient general RTI-HS, 2007°
ward (1 day) $2,167.10 4 0.00% $0.00 5.3% $459.42 RTI-HS , 20074
Acetaminophen $715 | 1 100% | 072| 100% | sor2| NS o
NDC:
Ibuprofen $3.73 1 10.0% $0.37 10.0% $0.37 19458-9558-02?
NDC = National Drug Code.

The real-world effectiveness of HLA-B*5701 testing was taken from four published
studies where HLA-B*5701 testing was evaluated in a non-blinded setting.”*°

Incremental lifetime costs, life-years, quality-adjusted life-years (QALYs), and the
incremental cost per QALY gained were then calculated.
e Multiple one-way sensitivity analyses were performed to assess parameter uncertainty.

The ADVANCE Model

e The ADVANCE model was used to derive long-term costs and outcomes beyond the
initial 60-day treatment period.

o Lifetime treatment pathways were defined by five regimens (Table 3); patients transi-
tioned to the next regimen following virologic failure.

Table 3. Treatment Pathways?

ABC/3TC + EFV With
Prospective Testing

ABC/3TC + EFV
TDF/FTC+ LPV/Ir

Treatment Pathways TDF/FTC + EFV

TDF/FTC + EFV
3TC/ZDV + LPVIr

First-line regimen

Second-line regimen

Three-class—experienced regimen® TCE TCE

Salvage regimen 1 ATZIr + TDF + 3TC ATZIr + TDF + 3TC
Salvage regimen 2 ATZIr + ZDV + 3TC + T20 ATZIr + ZDV + 3TC + T20
T20 = enfuvirtide; TCE = I DV =

* The ADVANCE model ignores all HAART-induced adverse events, Wllh the exception of TDF-induced
acute renal failure. ABC-induced HSR is captured within the HLA-B*5701 cost-effectiveness model.

b Three-class—experienced regimen is assumed to have similar regimen attributes as salvage regimen 1.

guided by HLA-B*5701 testing, provides similar quality-adjusted life expectancy

at a reduced cost, relative to the use of TDF/FTC.

e This research differed from earlier work on this topic in that HLA-B*5701 testing
was evaluated in real-world, clinical practice setting as compared to a blinded
clinical trial protocol.

— The true value of prospective testing is the information provided to the patient
and the clinician and the differences in patient management resulting from known
HLA-B*5701 status.

— Evaluating the use of HLA-B*5701 testing in a real-world, clinical practice setting
results in a small improvement in the cost-effectiveness ratio compared to when
the patient and prescribing clinician are blinded to test results.

— The analysis does not explicity consider qualitative benefits associated with test-
ing such as increased patient and physician confidence during early ABC treat-
ment nor does the analysis reflect the detriment of the loss of a potentially viable
antiretroviral regimen when HSR is misdiagnosed. Inclusion of these benefits,
while difficult to quantify, would further enhance the cost-effectiveness of ABC/3TC.

Conclusion

e Conditional initiation of ABC/3TC + EFV is favored over TDF/FTC + EFV as first-
line choice of HAART.

e HLA-B*5701 testing and conditional initiation of ABC/3TC + EFV is a less costly
and more effective treatment strategy compared with initiation of TDF/FTC + EFV.
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