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ABSTRACT

BACKGROUND: The establishment of a formulary management system
ensures that health care professionals work together in an integrated
patient care process to promote clinically sound, safe, and cost-effective
medication therapy. Pharmacists have a foundational role within this sys-
tem. A pharmacist-adjudicated prior authorization drug request (PADR)
consult service has the potential to optimize drug therapy by decreasing
medication misuse, minimizing adverse drug events (ADEs), and preventing
medication errors.

OBJECTIVES: To (a) determine cost avoidance associated with pharmacist-
adjudicated PADR safety interventions within the Durham Veterans Affairs

Health Care System and (b) evaluate cost savings associated with pharma-
cist-adjudicated PADRs not approved due to a safety intervention, evaluate
cost avoidance and direct cost savings based on clinical specialty of phar-

macist adjudicating PADR, and characterize severity of avoided ADEs.

METHODS: Pharmacist-adjudicated PADRs not approved between July 1,
2016, and June 30, 2017, because of safety interventions were retrospec-
tively reviewed. Cost avoidance was determined by multiplying the prob-
ability of ADE occurrence in the absence of PADR safety intervention by
the estimated cost avoided based on the type of intervention. Direct cost
savings was calculated by totaling the cost of requested medications not
approved for each PADR and subtracting the cost of recommended alter-
native therapies and cost of pharmacist PADR review. All potential ADEs
avoided were reviewed by a panel of 3 clinical pharmacists to validate ADE
classification and ADE probability and severity scores. Descriptive statistics
were used for all analyses.

RESULTS: Of the 910 PADRs that were not approved during the study period,
96 met inclusion criteria. Pharmacist-adjudicated PADR safety interven-
tions resulted in a total cost avoidance of $24,485.34 (mean=$255.06)
and a direct cost savings of $288,695.63 (mean=$3,007.25). The practice
settings of anticoagulation and infectious diseases PADRs resulted in the
largest contribution to cost avoidance and direct cost savings, respectively.
Prevented ADEs were classified as major for 64.6% of the PADRs.

CONCLUSIONS: Pharmacist-adjudicated PADR safety reviews resulted in
substantial economic benefit and prevention of major ADEs. This analysis
supports the pharmacist’s role in a formulary management system to opti-
mize medication therapy.
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What is already known about this subject

* Formulary management, an integrated patient care process rou-
tinely used by several health care organizations, enables health care
professionals to use a methodological approach to promote cost-
effective medication therapy and positive therapeutic outcomes.

A pharmacist-adjudicated formulary management consult service
in a Veterans Affairs (VA) medical center has been associated with
substantial cost savings after incorporating the cost of a pharma-
cist review.

What this study adds

¢ This study evaluates the cost avoidance, direct cost savings, and
safety impact associated with pharmacist-adjudicated PADR
safety interventions within a VA health care system.

A pharmacist-adjudicated prior authorization drug request (PADR)
consult service in a VA health care system resulted in substantial

cost avoidance, direct cost savings, and the prevention of adverse
drug events, the majority of which were classified as severe.

This economic and safety analysis supports the value of a phar-
macist in a formulary management system to optimize medica-
tion therapy.

system within a health care system ensures that medica-

tions are selected based more on safety and efficacy than
cost.! Organizations such as the Institute for Safe Medication
Practices provide guidance on strategic planning efforts to
ensure medication safety and emphasize the importance of
establishing a controlled formulary to review and evaluate
drugs with error potential before approval."* A drug formulary
consists of a continuously updated preferred drug list reviewed
by physicians, pharmacists, and experts and is ultimately sup-
ported by evidence-based medicine. A formulary management
system uses the drug formulary as part of an integrated patient
care process, which enables health care professionals to work
together to promote clinically sound, safe, and cost-effective

The establishment of a central formulary management

medication therapy. This system incorporates drug utilization
review services by pharmacists to screen patient data to evalu-
ate safety and appropriateness of medication use ultimately to
avoid harm?
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Veterans Affairs (VA) medical centers use a pharmacy-led
formulary management approach and provide reviews of prior
authorization drug requests (PADRs) through a pharmacist-
adjudicated consult service. The service assigns responsibility
to pharmacists, since they have an important and foundational
role in decreasing medication misuse and optimizing drug
therapy. Pharmacist-led interventions and recommendations
are valuable to help minimize adverse drug events (ADEs) and
prevent medication errors from reaching a patient and have
been demonstrated in many different practice settings.”®

Pharmacists not only create a safety effect for patients, but
also an economic effect because of interventions made to pre-
vent ADEs. The economic value of pharmacy services in vari-
ous health care settings to prevent ADEs has been established
in many different practice settings,””!" including interventions
made with the intention to avoid potential ADEs, which can
be assessed for cost avoidance. One such demonstration was a
retrospective analysis of decentralized surgical intensive care
unit clinical pharmacist interventions at a tertiary care institu-
tion; 85% of the interventions prevented a potential ADE, and
overall cost avoidance was determined to be between $205,919
and $280,421."

A similar yet unique opportunity may be seen through
a pharmacist-led PADR consult service by identifying the
economic benefit of safety interventions made to prevent the
occurrence of ADEs. Economic outcomes associated with
prevention of ADEs have not previously been demonstrated in
the setting of a pharmacist-adjudicated PADR consult service.
Thus, the primary objective of this study was to evaluate the
cost avoidance associated with safety interventions of a phar-
macist-adjudicated PADR consult service within a VA health
care system. The secondary objectives were to evaluate direct
cost savings associated with the PADRs not approved due to
a safety intervention, evaluate cost avoidance and direct cost
savings based on clinical specialty of a pharmacist adjudicating
a PADR, and to characterize the severity of prevented ADEs.

I Methods

Practice Setting Description

The pharmacist-led PADR consult service is located within the
formulary management department in the pharmacy of the
Durham VA Health Care System, which is a 271-bed tertiary
care health care system and serves as a referral, teaching, and
research facility. The health care system provides general,
specialty medical, surgical, inpatient, and outpatient services.
Several community-based outpatient clinics operate under the
medical center to provide expanded access to care for veterans
in broader geographical areas with travel limitations.

The pharmacist-led formulary management approach for
adjudication of PADRs is managed by a pharmacist team
consisting of 2.5 full-time equivalents (FTE). Decentralized
pharmacist teams adjudicate PADRs related to their respective

clinical practice setting. The decentralized teams include 3.6
anticoagulation, 2.8 inpatient, 1 oncology, and 2 infectious
diseases pharmacist FTEs.

Using the VA National Formulary, our institution requires
electronic PADR consults to be submitted for medications
that are nonformulary or formulary with local restrictions.
Formulary-restricted drugs are determined by the national
Pharmacy Benefits Management Services (PBM) or local phar-
macy and therapeutics committees. The PADRs are developed
from national VA clinical guidance documents published by
the PBM, which may be associated with specific criteria for
use. Once PADRs are submitted by a provider, a pharmacist
reviews for appropriateness and safety (adjudication) before
the drug can be filled and dispensed by the pharmacy. The
review is expected to be completed within 96 hours to ensure
timely access to medications. This process also allows for
dialogue between the adjudicating pharmacist and provider
to determine if the veteran is an appropriate candidate for the
requested medication.

Study Design

This study was a single-center, institutional review board-
approved, retrospective chart review using the VA system’s
Computerized Patient Record System to identify PADRs that
were not approved due to a safety intervention by a pharmacist
within the Durham VA Health Care System between July 1,
2016, and June 30, 2017. PADRs that were approved, contained
incomplete documentation, or were not approved due to a non-
safety intervention were excluded.

Data were collected and reviewed on all eligible PADRs
and included patient- and PADR-specific information. Patient-
specific data points included age, gender, and race. PADR-
specific data points included formulary status, requested
medication regimen, inpatient or outpatient status, drug costs
for requested and alternative therapy, clinical specialty team
adjudicating PADR, PADR requestor classification, safety inter-
vention, and rationale resulting in nonapproved PADRs. Safety
intervention categories included prevent or manage ADE, drug
interaction, drug not indicated, or prevent or manage a drug
allergy.?

Study Endpoints

Cost avoidance associated with ADEs avoided was assessed
as the primary endpoint. Cost avoidance was calculated
by multiplying the probability of the ADE occurring in the
absence of the PADR safety intervention by the estimated cost
avoided based on the intervention category. The probability of
the ADE occurring in the absence of the PADR safety inter-
vention was classified as none (0), very low (0.01), low (0.1),
medium (0.4), or high (0.6).” The PADR was assigned to a
probability category based on the prevalence percentage of an
ADE occurring as determined in the literature (i.e., primary or
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TABLE 1 PADR Characteristics (N=96)

Patient demographics

Cost Avoidance Associated with
Pharmacist-Adjudicated PADR Safety

Age in years, mean (range) 673 (28-96) Interventions

Male gender, n (%) 92 (958 ADE Intervention |Cost Avoidance ADE Probability Cost

Race, n (%) Category Value,12,17 § Score Avoidance, $
Caucasian 57  (59.4) Drug interaction 428.30 0.6 (n=17) 4,368.66
African American 35 (36.5) Drug not indicated 98.63 0.1 (n=5) 49.32
American Indian/Alaska native 2 .D 04 (n=8) 315.62
Other 2 .1 0.6 (n=3) 177.53

Requesting provider classification, n (%) Prevent or manage 724.19 01 (n=2) 144.84
Attending physician 49 (51.0) adverse drug event 04 (n=45) 13,035.42
Medical trainee 28  (29.2) 0.6 (n=14) 6,083.20
Physician assistant/nurse practitioner 19  (19.8) Prevent or manage 310.75 04 (n=1) 124.30

Clinical specialty of adjudicating pharmacist, n (%) drug allergy 0.6 (n=1) 186.45
Anticoagulation 47 (#9.0) Total: 24,485.34
Formulary management 27 @81 ADE=adverse drug event; PADR= prior authorization drug request.

Infectious diseases 9 ©.4)
Oncology 9 94
Inpatient 4 “.2) . . .

Ty P o, 2 (63) formulary status restrictions. If multiple alternative therapy
Prevent or manage adverse drug event 61 (635) recommendations were made with a clear absence of preferred
Drug interaction 17 Q7D agent, an average cost was calculated. If no alternative therapy
Drug not indicated 16 (16.7) was recommended, the cost was assigned $0. Durations of
Prevent or manage drug allergy 2 QU therapy were determined based on preset definitions. Cost

PADR=prior authorization drug request.

tertiary references), or if explicitly relevant, the Nesbit method
examples were used as described by Gallagher et al. (2014).%1°
For example, a PADR was placed for palbociclib therapy for a
veteran with stage IV breast cancer and pre-existing neutro-
penia. Thus, the inappropriate addition of palbociclib may
have resulted in worsening neutropenia, since the incidence of
neutropenia with this medication is 80%-83% for all grades.*°
For this example, the likelihood of an ADE occurring would
be classified as high (0.6). Cost avoided per recommendation
was determined based on the categorization of the intervention
(i.e., drug interaction, drug not indicated for use, prevention
or management of drug allergy, or prevention or management
of ADE) and practice setting (i.e., inpatient or outpatient set-
ting).!"? All assigned costs obtained from previous literature
were adjusted for inflation.'>"”

Direct cost savings and severity of ADEs avoided were
assessed as secondary endpoints. Direct cost savings were
determined by totaling the cost of requested medications not
approved for each PADR and subtracting the cost of recom-
mended alternative therapies and cost of pharmacist PADR
review. Cost of requested therapy and cost of recommended
alternative therapy factored in daily drug acquisition costs and
duration of therapy.® Drug pricing data were obtained from
VA internal pharmacy systems. Alternative therapies recom-
mended were based on clinical judgment of the adjudicating
pharmacist, VA National Formulary requirements, or local
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of PADR review involved multiplying pharmacist labor costs
(derived by pharmacist average hourly salary with benefits'®)
and the duration of time spent on PADR intervention.

Severity estimates of ADEs avoided were classified as minor,
moderate, major, or catastrophic. Minor severity was defined as
an ADE that requires no intervention or minimal therapeutic
intervention (i.e., discontinuation of drug); moderate severity
was defined as an ADE that requires active treatment, further
testing, or evaluation to assess extent of nonserious outcome;
major severity was defined as an ADE that results in a serious
patient outcome (i.e., life-threatening condition, hospitaliza-
tion, or increased length of stay); and catastrophic severity was
defined as ADE results in death or permanent loss of function,
disability, or congenital anomaly.'8:*?

All potential ADEs avoided were reviewed by a panel of
3 board-certified clinical pharmacists to validate ADE classifi-
cation and ADE probability and severity scores. The individual
collecting ADE data was not a panel member. Two panel mem-
bers reviewed and scored the ADE individually, and disagree-
ments were resolved by a third panel member. Descriptive
statistics were used for all assessments.

I Results

Of the 910 PADRs not approved during the study period, 812
were excluded because of nonsafety interventions, and 2 were
excluded because of incomplete documentation. A total of 96
PADRs met inclusion criteria and were analyzed. All PADRs
meeting inclusion criteria were for outpatient use. The patient
population associated with the PADRs included were majority
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Economic Outcomes Based on Clinical Specialty of the Adjudicating Pharmacist

A. Cost Avoidance, $

B. Direct Cost Savings, $
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male, Caucasian, and had a mean age of 67 years (Table 1). interventions by pharmacists adjudicating PADRs.

Providers placing PADRs were most frequently attending phy-
sicians. The clinical specialty team making the most safety
interventions was anticoagulation, and the most frequent safety
interventions made were to prevent or manage an ADE.

Cost avoidance associated with prevented ADEs was deter-
mined to be $24,485.34 (mean: $255.06; range: $9.86-$434.51).
Distribution of PADRs within the probability scale used to
determine cost avoidance calculation ranged between low
(7.3%), medium (56.3%), or high (36.5%). Table 2 summarizes
the ADE probability classification distribution attributed to
each applicable ADE intervention category. Cost avoidance per
clinical specialty of the adjudicating pharmacist is illustrated
in Figure 1A.

Opverall direct cost savings was $288,695.63 (mean: $3,007.25;
range: -$32,830.47-$130,738.53; Table 3). There was a total of 20
PADRs that resulted in a negative direct cost savings due to a
higher cost of the recommended alternative therapy. Direct cost
savings per clinical specialty of the adjudicating pharmacist is
illustrated in Figure 1B. The severity categories for the prevented
ADEs were determined to be minor (7.3%), moderate (24.0%),
major (64.6%), and catastrophic (4.2%). Representative exam-
ples of PADRs evaluated for probability and severity scores are
included in the Appendix (available in online article).

I Discussion

The results of these PADR economic and safety analyses dem-
onstrate the effect of a pharmacist-led PADR consult service.
During the study period, the institution would have had the
potential to incur an additional cost of $24,485.34 for man-
agement of safety-related events in the absence of the safety

Anticoagulation PADRs had the highest contribution to cost
avoidance likely due to working with high-alert medications
such as enoxaparin or warfarin. These results add value to the
current literature, since there is a lack of cost avoidance analy-
sis data for safety interventions within the veteran population
and in a pharmacist-adjudicated PADR consult service setting.
In addition, over two thirds of the safety interventions were
made to avoid major or catastrophic ADEs.

PADRs not approved based on pharmacist safety interven-
tions resulted in an overall direct cost savings of $288,695.63
after accounting for cost of alternative therapy recommended
and pharmacist labor cost. Because these analyses represent
PADR safety reviews only, these data are a small representa-
tion among all PADRs reviewed by pharmacists. PADRs not
approved for alternative reasons such as preferred therapeutic
alternatives not exhausted or for optimization of formulary
agent give rise to further cost savings potential. Britt et al.
(2016) showed that 198 PADRs not approved for nonsafety
(81.3%) and safety (18.7%) rationales in a similar setting
resulted in a total cost savings of $434,738.84 over a 3-month
period.’® With the extrapolation of this cost savings data over
an annual period and the cost avoidance analysis conducted
specifically on PADR safety interventions, pharmacist involve-
ment within a pharmacist-adjudicated PADR consult service
easily justifies the cost of implementing the service within a
health care system.

The infectious diseases clinical pharmacists demonstrated
the highest direct cost savings during the study period. This is
likely because of the high drug costs of antiviral therapies but
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Direct Cost Savings per Clinical Specialty of the Adjudicating Pharmacist

Cost of Therapy, $ Direct Cost Savings, $
Total as Total After Mean per Median per | Minimum per | Maximum per
Requested Review? Total Request Request Request Request
Anticoagulation (n=47) 41,941.05 9,491.71 32,449.34 691.48 968.77 -1,193.38 1,063.67
Formulary management (n=27) 16,533.10 1,340.46 15,192.64 562.69 177.87 -125.08 3,156.27
Infectious diseases (n=9) 213,837.57 66,242.43 147,595.14 16,399.46 13,298.69 -32,830.47 130,738.53
Inpatient (n=4) 2,538.10 109.77 2,428.33 607.08 618.15 79.77 1,112.27
Oncology (n=9) 203,136.94 112,106.77 91,030.17 10,114.46 4,991.08 -32,551.68 56,891.78
Total (N=96) 477,986.76 189,291.13 288,695.63 3,007.25 968.77 -32,830.47 130,738.53

aSummative cost of recommended therapy and cost of request review.

was also influenced by the PADRs with negative cost savings in
other clinical settings. In total, 20 PADRs resulted in negative
direct cost savings due to pharmacists recommending alterna-
tive therapies more expensive than the requested therapy. This
finding may suggest that pharmacists likely prioritized clinical
appropriateness when adjudicating the PADRs over alterna-
tive reasons such as drug costs. The pharmacist’s role as drug
expert within a formulary management system not only pre-
vents potential ADEs or medication errors but also ensures that
medications are selected based on safety and efficacy over cost.

Limitations

This assessment has several limitations to consider. Because
of the retrospective nature of the analysis and the fluctuations
in contract pricing, medication acquisition costs obtained dur-
ing data collection may have been slightly different compared
with when the PADRs were originally submitted. The use of
VA contract pricing may also be lower than non-VA facilities,
so direct cost savings may be underestimated compared with
non-VA institutions. In addition, the overall analysis may have
underestimated safety interventions. For example, clinical
pharmacists may have made verbal or written safety interven-
tions directly with a provider, which prevents a PADR submis-
sion in the first place; therefore, these interventions were not
captured or reflected in this assessment.

The cost avoidance calculation used in our analysis was
an adaptation from 2 previous publications,'** 1 of which
assessed cost avoidance based on a VA pricing model.'” The
actual cost that our institution could incur for an ADE is
unknown; therefore, this estimation was used, and the results
were adjusted for inflation. Furthermore, for probability of
ADEs avoided, severity and cost avoidance value categories
were estimated and assigned based on subjective assessment
and clinical judgement.

To mitigate the potential for investigator bias, an indepen-
dent panel of 3 clinically experienced board-certified pharma-
cists validated all determinations. In addition, the potential
costs associated with an ADE occurring due to the recom-
mended alternative medications were not assessed. Finally,

had an ADE occurred, the negative effect on the patient was
not captured beyond cost savings and cost avoidance to the
institution.

I Conclusions

Safety-related interventions by a pharmacist-adjudicated PADR
consult service may have resulted in substantial cost avoidance
and cost savings. The majority of safety interventions had the
potential to prevent major ADEs as determined by a panel of
pharmacists. These analyses support the pharmacist’s role in a
formulary management system to optimize medication therapy.
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Representative Examples of PADRs Evaluated for Probability and Severity Scores

Recommended
Requested Drug Alternative Therapy Safety Intervention Rationale Probability Score Severity Score
Lidocaine patch No lidocaine patch | Not indicated for patient with pain associated with fistula 0.1 Minor
Fenofibrate No fenofibrate Contraindicated due to patient liver function abnormalities 0.1 Moderate
Rivaroxaban Warfarin Not indicated for patient with multiple brain infarcts with 0.1 Major
possible source from cardiac tumor
Sacubitril/valsartan | No sacubitril/ Patient’s heart failure regimen was being titrated and must be 0.4 Minor
valsartan stable for at least 4 weeks before treatment
Empaglifozin No empaglifozin Patient with hemoglobin Alc at 6.2% (goal <7.0%) 0.4 Moderate
Ticagrelor Clopidogrel Patient at a higher risk of bleed due to chronic anticoagulation 0.4 Major
with warfarin
Pregabalin No pregabalin Patient with history of multiple suicide attempts without 0.4 Catastrophic
clearance from mental health provider
Sofosbuvir/ Daclatasvir + Patient has a drug interaction with omeprazole and does not have 0.6 Minor
velpatasvir sofosbuvir required baseline NS5A resistance testing
Sorafenib No sorafenib Contraindicated in patient with Child-Turcotte-Pugh Class C 0.6 Moderate
Rivaroxaban Warfarin Patient has a drug interaction contraindication with primidone 0.6 Major

PADR=prior authorization drug request.

416 Journal of Managed Care & Specialty Pharmacy JMCP March 2019 Vol. 25, No. 3 www.jmep.org


http://www.micromedexsolutions.com/micromedex2/librarian/
http://www.micromedexsolutions.com/micromedex2/librarian/
https://www.bls.gov/data/inflation_calculator.htm
https://www.va.gov/vhapublications/ViewPublication.asp?pub_ID=2389
https://www.va.gov/vhapublications/ViewPublication.asp?pub_ID=2389
http://www.amcp.org/WorkArea/DownloadAsset.aspx?id=9298
http://www.amcp.org/WorkArea/DownloadAsset.aspx?id=9298
https://www.jmcp.org/doi/10.18553/jmcp.2016.22.9.1051
https://www.jmcp.org/doi/10.18553/jmcp.2016.22.9.1051

	Research
	Economic Outcomes Associated with Safety Interventions by a Pharmacist-Adjudicated Prior Authorization Consult Service


