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Markov model

Discount 3%

WTP=5$109,000 /QALY
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Model inputs

Model estimate Base-case estimate (range) Reference
Prevalence of HLA-B*5B801 and test characteristics
Caucasians and Hispamics 0.7% (0.4-1.0%) [14]
African Americans 3.8% (2.0-6.0%) [14]
Asians TA% [44-13.0%) [14]
Sensitivity 08417 (0.75-1.00) [12]
Specificity 0.9538 (0.85-1.00) [12]
Probability and complications of S[5/TEN
Caucasians and Hispanics
Probability of 5]5/TEN® 000026 (0.00013-0.00039) [ 4]
Risk of S|S/TEM if HLA-B*5801 positive 000472 (0.00129-1.00) Calculated
Risk of 5]5/TEMN if HLA-B*5801 negative 0.00004 (0.00-0,00008) Calculated
African Americans
Probability of 5]5/TEM" 000136 (0.00065-0,00204) [4,23]
Risk of S]5/TEMN if HLA-E*5801 positive 0.02421 (0.00676—1.00) Calculated
Rizk of 5]5/TEM if HLA-B*5801 negative 000022 {0.00-00000480) Calculated
Asians
Probability of 5]5/TEMN® 0.00298 (0.00149-0.00447) [4.23]
Rizsk of S]5/TEM if HLA-B*5801 positive 005164 (0.01472-1.00) Calculated
Risk of S]S/TEN if HLA-B*5801 negative 000050 (0.00-0,00087) Calculated
Probability Death due to 5)5TEM' 0.30 (0.15-0.45) []

Probability long-term complications due to S]5/TEN

Litility®
SIS/TEM
Other hospitalized cutaneous adverse reactions
Long-term complications from S)5/TEN

Costs
HLA-B*5807 testing
SIS/ TEN
Other hospitalized cutaneous adverse reactions
Long-term complications from SIS/TEN'
Allopurinol”
Febuxostat™

019 (0.10-0.29)

035 (0.22-0.48)
0.53 (0.27-0.68)
0.68 (0.57-0.79)

129 (365-3258)

§45 661 (522,830-$68,491)
$6180 ($3090-$9270)
FO80 (3945-51012)

§72 ($35-5107)

§2213 ($1111-5$3326)

[7

[24]
Clinical assumption
[25]

CPT code 81381
[22
[22]
1271
[14]
[14]
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Table 2
Results from the base-case analysis

Lifetime Incremental QALYs ICER,
costs, § costs, § QALYs gained $/0ALY
Caucasians and Hispanics (prevalence HLA-B"5801 0.007, S]S/TEN risk 0,00026)
No testing, initiate allopurinol-febuxostat sequential therapy $23,777 13.2248 Reference
Universal HLA-B"5801 testing $23,966 $189 13.2258 0.0010 $183,720
African Americans (prevalence HLA-B'5801 0,038, SJS/TEN risk 0.00136)
No testing, initiate allopurinol-febuxostat sequential therapy $23,826 13.2205 Reference
Universal HLA-B*5801 testing §24,280 $454 13.2259 0.0054 $83450
Asians (prevalence HLA-B"5801 0.074, SJS/TEN risk 0.00298)
No testing, initiate allopurinol-febuxostat sequential therapy $23,898 13.2141 Reference
Universal HLA-B"5801 testing $24 648 $750 13.2257 0.0117 $64,190

Abbreviations: ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life-year; SJS, Stevens-Johnson syndrome; TEN, toxic epidermal necrolysis,



Table 3
One-way sensitivity ana]ys[s

Caucasians/Hispanics (base African Americans (base case  Asians (base case ICER of
case ICER of universal HLA- ICER of universal HLA-B*5801 universal HLA-B*5801
B*5801 testing $183,720) testing $83.450) testing $64.190)
Test characteristics and probability and complications of 5JS/TEN (base-case; low range, high range)
Sensitivity (0.8417; 0.74, 1.00) $201,790 $158,930 $91,800 $71,930 $70,680 $55,150
Specificity (0.9538; 0.85, 1.00) $187,250 $182,420 $85,080 $82,850 $65.470 $63.720
Death due to SJ5/TEN (0.30; 0.15, 0.45) $261,170 $124,030 $117.470 $65,040 $91,310 $49.840
Probability of SJS/TEN $298,140 $131,080 $137.330 $57.820 $109,030 $43,400

(Caucasians and Hispanics: 0.00026; 0.00013, 0.00039]
(African Americans: 0.00136; 0.00068, 0.00204)
(Asians: 0.00298; 0.00149, 0.00447)

Long-term complications from SJS/TEN (0.19; 0.10, 0.29) $192,580 $175,600 587,630 579,620 $67,610 $61,070
Utility (base case; low rang, high range)

SIS/TEN (0.35; 0.22, 0.48) $183,490 $183,900 $83,350 $83,550 564,110 564,270

Other hospitalized cutaneous adverse reactions (0.53; 0.27, 0.68) $183,660 183,750 $83.420 $83.470 564,170 $64,200

Long-term complications from SJS/TEN (0.68; 0.57, 0.79) $177,950 $189,870 580,850 586,220 $62,130 $66,390
Cost [base case; low range, high range)

SIS/TEN ($45,661; $22,830, $58.491) $187,400 $180,030 $87.100 $79,800 $67.970 $60.410

Other hospitalized cutanecus adverse reactions ($6180; $3090, $9270) $183,780 $183,650 $83.520 $83,380 564,260 $64.120

Long-term complications SJS/TEN ($980; $945, $§1012) $183,740 $183,710 583,470 583,440 $64,210 $64,180

Allopurinol ($72; $35, $107) 5184780 $182.730 $84.540 §82 440 $65,170 $63.280

Febuxostat ($2213; $1111, $3336) $149,880 $218,350 $48,780 $118,930 $32,800 $96,320

Abbreviations: ICER, incremental cost-effectiveness ratio; §JS, Stevens-Johnson syndrome; TEN, toxic epidermal necrolysis.
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Fig. 2. Two-way sensitivity analysis by prevalence of HLA*5801 According to racefethnicity and the cost of HLA-B*5801 test.
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2 \E, n (B9 89 (76.07%) 62 (78.48%) 0.115
ME. 't\.fzf:f:s:ugﬁﬁ, 3 (2.56%) 5 (6.33%) 0.881
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SHER, n (B 1 (0.85%) 0 (0) 0.000

SHZM, n (2L 6 (5.13%) 5 (6.33%) 0.002




A5

HRIBSPESITTSy, #F1966FE D A1550REEETAPISEEERNILAE, FER

B, TieRREERErEE, MR EIMABEEERY R

(P=0.000, P=0.000) FIE{EHYEREZEAH (P=0.019, P=0.099) .

E1 {5, sPESHREHISREE

AI(ERRAHS

E2 E{F, sPESHREHISREE
AEPRZEF

15
10
-l hh
0

ke & =B
mEM m RO

20000
15000

10000
5000 I
0

e = ZEh
B A m AT

29



CC

S22

L

1962 FBEPHLEMI6HIHMSEH, ER=EHM4A5, BRI

3215, FEEMABRFXDITEAZ590 KM HIMAYE H M4
(20.51%vs15.19%, P=0.345) , ZRFLHRITFENX.

7 SNBSS RS NS R

ik, Flki DI,
n (B9EN) n (B9E)

X2 P

SHMEELEE 24 (2051%) 12 (15.19%) 0.891 0.345

ESHMEGEEE 4 (3.42%) 0 (0) 1312 0252

30



B{EfR=s

OXAZEBAiar8hl, SEEMEBNBE/H (5.98%) , FMEDIIHBAb
Bl (1.27%) , ERFTHITFEEN.
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Hearrn Care & Law

Value of the Pharmacist in the
Medication Reconciliation Process

Jennifer Splawski, PharmD, BCPS; and Heather Minger, PharmD, BCPS

Keywords: medication reconciliation,
pharmacist, health plans, physicians,
nurses, P&T committees, hospitals, liti-
gation, competency, standards of care

INTRODUCTION

Medication reconciliation has increased
in importance since the passage of the
Patient Protection and Affordable Care
Act in 2010. Because of the ripple effects
that occur when medication-related issues
reduce quality of care while causing the
U.S. health system to pay more avoidable
costs at a time of risk-sharing arrange-
ments or decreasing revenues for most
organizations, medication reconciliation
has become a higher priority.

Medication reconciliation has been
available since 2005, but its adoption has

pitals, the Joint Commission (JC) includes
medication errors of omission, contraindi-
cations, and duplication as well as errors
involving drug—drug and drug-disease
interactions.” One of the JC's National
Patient Safety Goals, NPSG.03.06.01, is
to “record and pass along correct infor-
mation about a patient’s medicines” and
review safe practices for medication rec-
onciliation. In addition to reconciliation,
patients should be educated on using med-
ication safely and communicating medica-
tion information to their care providers.
Under various risk-sharing arrange-
ments, the financial health of providers,
hospitals, and to an extent health plansis
tied to quality outcomes and performance
metrics. For health care systems today,
not only is reimbursement at risk but

their competence, help develop informa-
tion systems for data extraction regarding
medication reconciliation activities, and
advocate medication reconciliation services
to providers, nurses, and the community.

IMPROVED ACCURACY

Fewer errors are found when a pharma-
cist, rather than a physician, completes a
patient’s medication reconciliation. Fifty-
five patients were included in an evaluation
comparing physician-obtained medication
histories to pharmacist-obtained medica-
tion histories. Pharmacists in this study
identified 353 discrepancies, 58 of which
had not been found by physicians.! Another
study focused on the emergency depart-
ment, where the intervention of pharma-
cists reduced overall medication reconcili-



Table 2 Summary of National Transitions of Care Coalition

Strategies to Improve Care Transitions™

1. Assessthe safe use of medication management by the patient and the family.
2. Ensure a formal process is in place for the safe transition of patients.

3. Actively engage the patient and his or her family in the decision-making process through
education and counseling.

4. Transfer and share important information in a timely manner between the patient and other
health care providers.

5. Facilitate follow-up care of the patient.

6. The health care provider must be actively engaged in the ownership of the health care of
the patient.

1. Accountability for the care of the patient is shared between both the transitioning provider
and the receiving provider.
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Table 1 Pharmacist Contribution to Decreased Mortality
When Completing Medication Admission Histories®?

e Providing leadership in designir
and managing patient-centered

Annual number of admissions per hospital with pharmacist-provided 11239+4462  medication reconciliation systems
admission drug histories (mean + standard deviation [SD]) e Educating patients and health c:
Annual number of deaths per 1,000 admissions at a hospital with 38.29+1967  professionals about the benefits.
pharmacist-provided admission drug histories (mean + SD) limitations of the medication recc
Annual number of deaths per 1,000 admissions at a hospital without 4783+4018  ciliation process.

pharmacist-provided admission drug histories (mean + SD) e Serving as patient advocates
Reduction in the number of deaths” 3,988 throughout transitions of care.
Reduction in the number of deaths per hospital (mean £ SD) 107.78 £ 876 (20.2%)

" Researchers compiled data from 2,836,991 patients in 885 hospitals. Data from hospitals that had 14
clinical pharmacy services were compared with data from hospitals that did not have these services.
" Difference in death rates multiplied by number of admissions per year multiplied by number of hospitals.




Table 3 Medication Reconciliation Positions of Key Organizations

Organization

Rationale

Recommendation

Goal

The Joint
Commission?

Many patients take large amounts of
medication involving complex regi-
mens. Managing these medications is
an important safety issue.

National Patient Safety Goal 03.06.01:
document and pass along information
about patients’ medications; review safe
practices for medication reconciliation.

Reduce negative outcomes associated
with medication discrepancies.

Centers for The eligible professional (EP) who The EP performs medication reconciliation Achieve meaningful use stage 2 core
Medicare receives a patient from another set- for more than 50% of transitions of care measure for electronic health records.
and Medicaid ting or provider of care or believes an in which the patient is transitioned into
Services® encounter is relevant should perform the EP’s care.

medication reconciliation,
Agency for Adverse medication events in the Assess the percentage of discharges with Effective communication and
Healthcare elderly are animportant avenue medication reconciliation from January 1 care coordination, prevention and
Research and for gquality improvement due to the to December 1 of the measurement year treatment of leading causes of
Quality™ potential number of such events. for members 66 years of age and older in mortality, and safer care.

Medicare Special Needs Plans.

Institute for

Poor communication of medical

Reconcile medications at admission,

Decrease medication errors and harm.

Healthcare information at transition points is transfer, discharge, and in outpatient
Improvement® | responsible for as many as 50% of all settings.

medication errors and up to 20% of

adverse drug events in the hospital.
Department Accurate medication information Systemwide approach to managing Local VA facilities to create policies; lead-
of Veterans impacts the care of veterans. patient medication information by ers to ensure appropriate medication
Affairs (VA)*® reconciling medications across the reconciliation at all transitions of care in

continuum of care,

the VA and with outside providers,
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174 Recruited Pharmacies

87 pharmacies
Intervention Group

604 patients assessed
for eligibility

!

87 Pharmacies
Control group

v

417 patients assessed
for eligibility

RANDOMISATION

493 patients non-included due to:
- HbAle =7% at VI (n=198)
. - Refusal to participate (n=91)

- Other Inclusion criteria nor observed n=86)
- Blood rtest results unavailabile fn=39)

TN FRE:
HbA1c>7%
<3FORRZS
EZIRS>61 8

- Others

w

282 patients
included

189 analysed
Intervention Group
Excluded from analvsis (n=93):
- Patient form not validarted ar Vi)
- HbAle =6.7% at VI or missing
- Unable to calculate MPR at V2 and V6 or V7

h 4

246 patients
included

————————————————————— --- ANALYSIS

v

Fig. 1 Flow diagram of study participants: pharmacics and patients
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Table 2 Parameters of diabetes control

Intervention group Control group P value

HbAle % (o LIlAA ~ 707 | 2 = 160 = 162

Baseline i HbA1 C < 7 /0 i 79 4+ 1.1 77+ 0.8 0.11°

6 months = LDL_C . G = = ) b 7.5 £ 0.8 0.212°

12 months I Llﬁérﬁ E | 7.3 &+ 0.9% 7.6 4+ 1.0 0.067°
Parients witch ﬁ _Le

Baseline I_ ¥i }% . —_ _! 4/188 (2.1) 0/189 (0) 0.1230"

6 months 57/160 (35.6) 32/163 (19.6) 0.0013"
LDL-¢ mg/dl {mean & SD) w =78 n o= 74

Baseline 110 4+ 40 120 + 60 0.0840°

& months 100 £+ 30 120 £+ 50 0.0306°

12 months 110 + 40 110 =& S0 0.3665°
Systolic blood pressure, mmHg {mean £ 5D} =119 o= 115

Baseline 1344 4= 11.6 137.0 &= 11.6 0.0884"

6 months 133.7 &= 10.1 136.8 4+ 9.6 0.0160°

12 months 134.9 &= 10 136.9 = 9.8 0.1378°
Diastolic blood pressure, mmHg (mean =+ SD) »n = 118 n =113

Baseline 78.5 = 8.7 799 + 8.2 0.2124°

6 months 78.7 = 8.4 81.1 £ 9.5 0.0405°

12 months 798 + B3 79.9 &= 7.8 0.9315°

Within-group comparisons wversus baseline performed using the Student’s paired test: **p < 0.01, **"p < 0.001,
e < 0.0001
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Fig. 2 Change in global TOP scores (%) from bascline
(V1) to 6 months (V7) in the intervention and control
groups. Within-group comparisons using Student’s paired
t-test: p < 0.05; ***"p < 0.0001. Berween-group compar-
isons using the ANOVA Fisher-Snedecor (p value)

difference between the two groups. Significant
decreases in HbAlc were observed in both
groups at 6 months (p < 0.001) and 12 months
(p <0.01), with significantly greater changes
from baseline in the intervention group than in
the control group at 6 months (- 0.5% vs.
- 0.2%, p = 0.0047) and 12 months (- 0.6% vs.
- 0.2%, p=0.0057). Patients in the interven-
tion group showed greater improvement in
their ability to self-manage treatment (+ 4.86
vs. + 1.58, p = 0.0014) and in the extent of their
knowledge about diabetes (+ 0.6 vs. + 0.2,
p <0.01) at 6 months versus baseline compared
with the control group.

Conclusion: Tailored information provided by
the pharmacist to patients with type 2 diabetes
did not significantly improve the already high
adherence rates, but was associated with a sig-
nificant decrease in HbAlc and an improve-
ment of patient knowledge about diabetes.
Trial Registration: ISRCTN33776525.
Funding: MSD France.
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Table 3 Discase knmvlr::dgc acquisition results

* Berween-group comparisons of means: analysis of variance (ANOVA Fisher-Snedecor)

Number of correct answers (mean £ SD) Intervention group Control group p value®
Baseline 83+ 13 79+ 1.3 0.0770
6 months (# = 139) 8.9 + 1.0 82+12 0.0002
Difference from baseline, % (95% CI) 0.6 + 1.4 (0.3-1.0) 0.3 + 15 (0.07-07) 0.2074
12 months (# = 132) 8.8 £ 1.2 80 £ 1.3 0.0003
Difference from baseline, % (95% CI) 0.7 = 15 (0.3-1.0) 02 £ 15 (= 0.20 to 0.6) 0.0976



SERMZEE

MPRAE T 4 Fo xd B 4 AR 7 1 94.8% vs 92.3%
HbAlcE W AR F TH:

64 H 1 —0.5% vs -0.2% P=0.0047

124 F 1 —0.6% vs —0.2% P=0.0057

HEEEE HkE (+4.86 vs +1.58 P=0.0014)
R AR (+0.6 vs +0.2 P=0.01)
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The cost-effectiveness of pharmacist-led treatment of cardiac risk

in patients with type 2 diabetes

Andrew Lowey * Sara Moore * Catherine Norris *
David Wright - Jonathan Silcock + Peter Hammond

Method: A pharmacist-led hospital clinic was estab-
lished to manage diabetic patients suffering from
resistant hypertension with or without hyperlipida-
emia. Patients with two consecutive elevated blood
pressure (BP) readings (>140/80 mmHg) were re-
cruited via referral from out-patient clinics and dia-
betic nurse specialists. A range of clinical indicators
were assessed on referral. The pharmacist prepared
individualised patient information and a patient-held
record card. An evidence-based algorithm was used to
make adjustments (every 4 weeks) to anti-hypertensive

diovascular health of patients with typé 2 diabetes.

Keywords Diabetes mellitus - Hypertension -
Hyperlipidaemia - Pharmacy - Cost-effectiveness -
Cardiovascular risk - United Kingdom -
Pharmacoeconomics - Pharmacist

Introduction
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Table 1 Effect of intensive treatment at 6 months (or most recent appointment)

Mean results (95% confidence intervals)

n=353

Paired t-test (P-value)

Baseline Test
Systolic BP (mmHg) 166 (159-172) 51 (142-159) <0.001
Diastolic BP (mmHg) 91 (88-94) 84 (81 -86) <(.001
Total cholesterol (mmol/l) 50 (4.7-54) 43 (4.14.6) <(.001
Triglyceride (mmol/l) (2 §-4.0) 3.1(25-38) 0.176
LDL-cholesterol (mmol/l) 26 (23-2.9) 2.0(1.8-22) <0.001
HDL-cholesterol (mmol/l) [ (1.0-12) L.1(1.0-12) 0.355
CHD risk over 10 years (%) 320 (27.4-36.6) 28 2(24.3-32.1) <(.001
CVA risk over 10 years (%) 21.8 (17.0-26.6) 9.7(15.2-24.2) <(.001
Anti-hypertensive acquisition costs (£/month) 26.8 (21.4-32.2) 33 4(27.9-38.8) 0.004
Statin acquisition costs (£/month) 5.9 (3.2-8.6) 9 (8.6-15.2) <0.001
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Table 3 Cost-effectiveness of service in pounds sterling (euros)
2002 prices

Benefit NNT  Cost per Cost per event
description person avolded
£ (euros) £ (euros)

CHD rnisk reduction  27.9 1,244 (1944) 34,708 (54.,231)
CVA risk reduction  50.9 1,244 (1944) 63,320 (98,938)
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Abstract

Objective: To investigate the cost-effectiveness of the first patient self-paying pharmacist-assisted
warfarin monitoring (PAWM) program in Taiwan.

Design: A Markov model with a 1-month cycle length and a 20-year time horizon was employed in
this study. The model is composed of the following eight states: three no-event states (i.e. ‘sub-
therapeutic,’ ‘within therapeutic’ and ‘supratherapeutic’ states), two serious adverse events (AEs)

(i.e. bleeding and thromboembolism), two sequelae states and death. The likelihood of events
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100,000 WTP: 3 GDP/QALY = NT$1,893,426 WTP: 1GDP/QALY = NT$631,142
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Figure 3 ICER scatter plot of the PAWM program vs. UC. Each dot represented the result of an MCS. 1000 times of MCS were tested.
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[Figure 4 Cost-effectiveness acceptability curve for the PAWM program.




Results of the cost-effectiveness analyses: base-case
analysis and scenario sensitivity analyses

Table 2 Results of the cost-effectiveness analyses: base-case analysis and scenario sensitivity analyses

Average LYs per Average QALYs per  Average costs per person  ICER; costs per LY saved  ICER; costs per QALY
person person (NTS; 2012 values) (NTS$; 2012 values) gained (NT$; 2012 values)
Total  Incremental Total Incremental Toral Incremental

Base-case analysis
uc 1433 - 1403 - 85273 - - -

In conclusion, our findings provide the evidence on the cost-
effectiveness of the PAWM program, and policymakers should consider

reimbursing such a service.

PAWM 1445 0.11 1417  0.12 138340 54609 508 440 439434
Scenario sensitivity analysis: all patients started in subtherapeutic no-event state

uc 1432 - 1403 - 857035 - - -

PAWM 1444 0.11 1416 0.13 139336 53630 472 471 403 854
Scenario sensitivity analysis: patients distributed evenly in each no-event state while entering the cohort

uc 1433 - 1403 - 84867 - - -

PAWM 1444 0.11 1416 0.13 138957 54089 478 302 414029
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