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QUESTION ASKED: Does the implementation of a
hospital-based specialty pharmacy using a collabo-
rative care model improve the time from oral anti-
cancer drug prescription to drug receipt and does it
reduce the number of failed prescriptions?

SUMMARY ANSWER: Our study found that the imple-
mentation of a hospital-based pharmacy contributed
to more patients receiving their prescriptions in
, 1 week; it did not have an impact on overall drug
receipt. System-level interventions such as specialty
pharmacies may offer a strategy to improve time to
drug delivery and initiation.

WHAT WE DID: We prospectively collected data on all
new oral anticancer drug prescriptions for adult on-
cology patients from January 1, 2018, through De-
cember 31, 2019. During the study, a hospital-based
specialty pharmacy was implemented in partnership
with an external organization that facilitated coordi-
nation between patients, insurance, and pharmacy.
We examined the time from prescription to receipt for
all oral anticancer drugs, and we used multivariable
logistic regression to examine factors associated with
time to receipt and failure to receive the drug, before
and after the specialty pharmacy implementation.

WHAT WE FOUND: In total, 954 patients were included,
representing 1,102 new oral anticancer drugs. The
majority of prescribed drugs were targeted, and 71%

required prior authorization (PA). Of all prescriptions,
84% were successfully received with an overall me-
dian time to receipt of 7 days. In unadjusted analysis,
the specialty pharmacy implementation, drug class,
race and ethnicity, and PA requirement were signifi-
cantly associated with time to receipt. Adjusted ana-
lyses found that patients were more likely to receive
their drugs in , 7 days after the specialty pharmacy
implementation. The specialty pharmacy imple-
mentation was not significantly associated with failure
to receive the prescription.

BIAS, CONFOUNDING FACTORS: Though these data
were collected prospectively, this represents a
single-institution experience and may not be pow-
ered to detect the true impact of the specialty
pharmacy implementation. Further, the role of PA,
a potential confounder, is difficult to tease apart
from the implementation of the specialty pharmacy
implementation.

REAL-LIFE IMPLICATIONS: System-level strategies,
such as implementing a specialty pharmacy and care
coordination model, may be an effective strategy to
reduce delays to treatment initiation and receipt of oral
anticancer drugs. Care coordination may reduce time
constraints often required to procure drug receipt and
improve access to and initiation of oral anticancer
prescriptions.
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abstract

PURPOSE Oral anticancer drug (OACD) prescriptions require extensive coordination between providers and
payers, which can delay drug receipt. Specialty pharmacies facilitate communication between multiple entities.
In 2018, our cancer center partnered with a freestanding organization to implement a hospital-based specialty
pharmacy (HB-SP). We evaluated the time to drug receipt (TTR) before and after HB-SP implementation.

METHODS Data were prospectively collected on all new OACD prescriptions for adult oncology patients from
January 1, 2018, to December 31, 2019. In fall 2018, a HB-SP was initiated. We collected patient socio-
demographic, clinical, and prescription data. TTR was the number of days from OACD prescription to drug
receipt. We used multivariable logistic regression to examine factors associated with TTR # 7 days before and
after HB-SP implementation.

RESULTS In total, 954 patients were included, representing 1,102 new OACDs. The majority of prescribed drugs
were targeted OACDs (56%, n5 617), and 71% (n5 779) required prior authorization. Of all prescriptions, 84%
(n 5 960) were successfully received with an overall median TTR of 7 days. In unadjusted analysis, HB-SP
implementation, drug class, race and ethnicity, and prior authorization requirement were significantly asso-
ciated with TTR. Adjusted analyses found that patients were more likely to receive their drugs # 7 days after
HB-SP implementation (53% v 47%; adjusted odds ratio [aOR], 1.29; 95% CI, 1.00 to 1.68; P 5 .05).

CONCLUSION The implementation of a HB-SP in partnership with a collaborative care model contributed to a
decrease in TTR for OACDs. This difference is in part attributable to improved care coordination and com-
munication. A centralized approach may improve overall efficiency due to fewer practice disruptions.

JCO Oncol Pract 19:e326-e335. © 2022 by American Society of Clinical Oncology

BACKGROUND

Cancer treatment increasingly includes oral anticancer
drugs (OACD), a trend expected to continue given the
current number of approved OACDs and OACDs in
development. Although only six oral anticancer agents
received initial US Food and Drug Administration
approval between 2006 and 2010, the number of
approvals has increased annually, with US Food and
Drug Administration approval of 11 new molecular
entities in 2020 alone.1 OACDs allow patients to re-
ceive their drugs without the historical requirement of
hospital visits or infusion therapy and may reduce the
frequency of visits to a cancer clinic or hospital.

Procurement of OACDs, however, often requires ex-
tensive coordination across multiple entities, including
patients, prescribers, and payers, due to the high costs of

OACDs.2,3 Thesemultilevel logical factors can delay drug
receipt and may result in noninitiation or nonadherence
to the patient’s prescribed treatment regimen, ultimately
risking a chance of cure or progression-free survival.4,5

Interventions or strategies focused on providers, specif-
ically oncology pharmacists, have shown some promise
in improving care coordination. Oncology pharmacists
communicate directly with patients and payers and
provide patient-directed education about medication.
This may facilitate procurement of medication and ad-
herence to cancer regimens, ultimately contributing to
improved patient outcomes and reduction of out-of-
pocket costs.6,7 To scale up the impact of individual
oncology pharmacists, and to coordinate and consolidate
pharmacy-specific needs, specialty pharmacies offer a
potential solution. Specialty pharmacies are distinct
from traditional pharmacies by offering coordination of
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aspects of patient care and disease management, typically
with a focus on patients with chronic, complex, or rare health
conditions, including cancer.8 Given the increasing use of
OACDs for cancer-directed therapy, specialty pharmacies,
partnered with care coordination, may build on the known
benefit of oncology pharmacists by facilitating communication
and coordination between multiple entities to deliver OACDs
with increased efficiency.

In 2018, our cancer center partnered with Shields Health
Solutions to implement a hospital-based specialty pharmacy
(HB-SP). Shields Health Solutions is a freestanding orga-
nization that uses a collaborative caremodel, integrated care
technologies, and dedicated teams to expand payer and
drug access and improve care coordination through a fi-
nancially sustainable model. HB-SP is a specialty pharmacy
integrator, facilitating much of the care coordination that
historically has been absorbed by existing staff (eg, nurses,
case managers, pharmacists). Given the potential of this
initiative to improve efficiency and access to OACDs, we
evaluated drug receipt (TTR) within 7 days and the failure of
drug receipt before and after HB-SP implementation.

METHODS

We examined all new OACD prescriptions for adult oncology
patients at a large, urban NCI-designated comprehensive
cancer center from January 1, 2018, to December 31, 2019.
The cancer center, located in Northern Manhattan in New
York City, serves a catchment area that is highly diverse,
demographically and economically, with significant repre-
sentation of Hispanic/Latino residents, individuals who are
foreign born, and residents living below the poverty line.

We prospectively collected data on all OACD prescriptions to
patients with a diagnosis of cancer for whom a newOACDwas
prescribed in the electronic health record (EHR). Patients
were eligible if they received oncologic care at Columbia
University Medical Center (CUMC) and had an initial pre-
scription for an OACD. Patients previously prescribed the
same OACD or who received it as part of a clinical trial were
excluded. This study was approved by the Columbia Uni-
versity Irving Medical Center Institutional Review Board
(AAAR4922), and a waiver of consent was approved because
the data were collected as a standard of care for all patients
prescribed an OACD and due to the minimal risk of the study.

We collected patient-level data, including demographic,
clinical, and insurance information, and prescription-level
data, including OACD name, date prescribed, delivery date,
and interactions with payers and financial assistance
groups. We followed the STROBE (Strengthening Reporting
of Observational Studies in Epidemiology) reporting
guidelines for observational studies.9

Preimplementation OACD Procurement Procedures and

Data Collection

Before the implementation in fall 2018, OACD procurement
was triggered by a notification from the prescribing clinician

to the outpatient clinic registered nurses or nurse practi-
tioners who were responsible for facilitating the OACD
process. The registered nurses referred all prescriptions to
specialty pharmacies not within the hospital system, a
process that requires multiple contacts to identify the
correct specialty pharmacy on the basis of each individual’s
insurance coverage. The specialty pharmacy would contact
the insurance company and determine the next steps for
prescription fill and the cost of themedication to the patient.
The procedural information was not routinely documented
in individual specialty pharmacy databases.

For this research study, a paper-based case report form
(CRF) was created, and the clinic nurses completed the
forms to collect relevant variables and document the process
until prescription delivery. The following were collected on
the CRF: OACD prescription name, date of prescription, prior
authorization (PA) required (yes/no), PA approval (yes/no),
and date of drug delivery or failure date. The study team
worked closely with the clinical staff to ensure data com-
pletion during weekly check-ins.

Postimplementation OACD Procurement Procedures and

Data Collection

Following the implementation of the HB-SP, all OACD pre-
scriptions from the outpatient oncology clinics were submitted
directly to the HB-SP through the EHR. The HB-SP, in co-
ordination with Shields Health Solutions, would facilitate
procurement and delivery of the OACD, obtain further infor-
mation requested from insurance companies from the clinical
staff, communicate cost-related information directly to the
patient, and, if necessary, facilitate the patient in obtaining
financial assistance (eg, drug assistance programs, individual
grants, store-based drug discounts). One comprehensive
database housed all prescription information, including the
variables previously collected on paper-based CRFs. During
the initial implementation, both the original CRF and HB-SP
database were used to ensure reliable data capture. The
implementation of the HB-SP included all adult outpatient
oncology clinics within our cancer center.

Outcome Variables

The primary outcome of this study was receipt of OACD
within 7 days of prescription entry into the EHR (time to
receipt5 TTR). The secondary outcome was failure of drug
receipt, defined as prescriptions that were not received
within 3 months from original prescription date or by March
31, 2020. Preimplementation, date of delivery was docu-
mented by the clinic nurses and confirmed by the study
team who contacted the individual specialty pharmacies to
resolve any discrepancies or missing data. After imple-
mentation, date of delivery was documented in the HB-SP
database. If the delivery date was not available, further
investigation was conducted to determine if the prescription
was received. If there was documentation that the patient
was taking the OACD, but no date of delivery, the pre-
scription was excluded from the analysis.
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Data Analysis

For this prescription-level analysis, we excluded OACD
prescriptions for a washout period of 4 weeks following the
HB-SP initiation in each outpatient oncology clinic that
participated in this study to account for the transition. To
meet inclusion, primary outcome data (date of prescription
receipt or confirmation of prescription failure) were required.

Descriptive statistics (proportions of categorical variables)
were used to describe patient and prescription-level
characteristics including drug class (chemotherapy, hor-
monal therapy, or targeted agent), requirement of PA, and
time period of prescription (before or after implementation
of HB-SP). Univariate and multivariable GEE models were
used to model our primary covariate of interest, imple-
mentation status of HB-SP, against our primary outcome,
TTR and secondary outcome, failure of receipt, while
controlling for the fact that some patients were expected to
have multiple observations. Forward selection was used to
select down among other available covariates in the data
set, using a threshold of P value , .1 for selection to be
included in the multivariable logistic regression model. In

the final logistic regression model, P values of , .05 were
considered statistically significant.

Chi-square tests of independence were used to assess
collinearity between demographic and clinical covariates to
prevent an overfit model. All hypothesis tests were two-sided.
All analyses were conducted using R. Packages used for this
analysis included lme4, gee, stats, and tableone.

RESULTS

Of 1,459 OACDs that were prescribed across our institution,
954 patients, representing 1,102 OACDs, met inclusion
criteria (Fig 1). Patients were equally distributed across sex
(52% male), 28% were younger than 60 years. Regarding
race and ethnicity, the study included 45% non-Hispanic
White patients, 14% non-Hispanic Black patients, and
30% Hispanic patients of any race. Patients fell into three
primary categories of medical insurance: commercial in-
surance only (26%), Medicaid only (16%), and Medicare
with or without supplemental or secondary insurance
(58%). Half of the patients (50%) had a metastatic solid
tumor diagnosis, 24% had a nonmetastatic solid tumor

RXs assessed for eligibility
  Prescriptions                       (N = 1,440)
  Patients                                (N = 1,249)

Included in cohort
 Prescriptions                (n = 1,197)
 Patients                        (n = 1,024)

Included in this analysis
 Prescriptions                    (n = 1,102)
 Patients                                (n = 954)

Prespecialty pharmacy
implementation cohort
  Prescriptions                    (n = 394)
  Patients                           (n = 357a)

Before implementation
  Received
    Prescriptions                (n = 335)
    Patients                         (n = 307)
  Did not receive
    Prescriptions                  (n = 59)
   Patients                           (n = 57)

Postspecialty pharmacy
implementation cohort
  Prescriptions                   (n = 708)
  Patients                          (n = 638a)

After implementation
  Received
      Prescriptions                (n = 625)
    Patients                         (n = 568)
  Did not receive
     Prescriptions                  (n = 83)
     Patients                           (n = 83)

Excluded for washout period
  Prescriptions                            (n = 95)
  Patients                                     (n = 70)

Patients excluded                (n = 243)
  Missing outcome data      (n = 171)
  Missing covariate data       (n = 72)

FIG 1. Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) diagram of prescription
cohort. aMay have had one or more prescription, see Appendix Table A1 for patient characteristics, including the
number of prescriptions. RX, treatment.
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diagnosis, and the remaining 26% had a hematologic
malignancy. Most patients (73%, n5 807) were prescribed
one OACD during the study period, 14% were prescribed
two OACDs, and only 1% were prescribed more than two
OACDs. Table 1 describes the 954 patients included in this
analysis.

The majority of OACD prescriptions were for targeted treat-
ment (56%, n 5 617), and 71% (n5 779) required PA. Of
the 1,102 OACD prescriptions, 36% (n 5 394) were pre-
scribed before the implementation of the HB-SP and 64%
(n 5 708) were prescribed after implementation. Table 2
describes the cohort characteristics at the prescription level,
representing the 1,102 OACDs included in this analysis.

Of 1,102 included OACD prescriptions, 84% (n 5 960)
were successfully received, and the median TTR was
7 days (range 0-85 days). Before implementation of the
HB-SP, 39% (n 5 155) of OACDs were received within

7 days compared with 331 (47%) after the implementation.
In unadjusted analysis, patients were more likely to receive
their prescription within 7 days after HB-SP implementation
compared with before (odds ratio [OR], 1.33; 95% CI, 1.03
to 1.72; P 5 .03). Other significant factors at P , .10 in
univariate analysis included race and ethnicity: OACDs
prescribed to Hispanic/Latino patients were more likely to
be received within 7 days compared with those prescribed
to non-Hispanic White patients (OR, 1.36; 95% CI, 1.02 to
1.81; P5 .04); drug class: targeted OACDs were less likely
to be received within 7 days compared with chemotherapy
OACDs (OR, 0.67; 95%CI, 0.52 to 0.88; P 5 .003); and PA
requirement: OACDs requiring a PA were more likely to be
received within 7 days compared with those that did not
require a PA (OR, 1.35; 95% CI, 1.04 to 1.75; P 5 .03).

In multivariable analysis, when controlling for factors that
were significant at a P value of , .1 in the univariate
analysis (age, sex, race and ethnicity, PA requirement, and
drug class), OACDs prescribed after the HB-SP imple-
mentation were more likely to be received within 7 days
compared with those prescribed before the implementation
(aOR, 1.29; 95% CI, 1.00 to 1.68; P 5 .05; Table 3).

We analyzed failure of receipt as a secondary outcome.
Before implementation of the HB-SP, 59 (15%) OACDs
were categorized as failure to receipt compared with 83
(12%) after implementation (OR, 0.76; 95% CI, 0.53 to
1.08; P 5 .13). The only covariate that was significant at
P , .10 in univariate analysis was drug class (OR, 1.47;
95% CI, 0.97 to 2.23; P5 .07). In the multivariable model
adjusted for drug class, HB-SP implementation was not
significant (aOR, 0.76; 95% CI, 0.53 to 1.08; P 5 .13;
Appendix Table A1, online only).

DISCUSSION

In our study, the implementation of a HB-SP in partnership
with a collaborative care model decreased the time to OACD
receipt for patients at our institution. Following HB-SP
implementation, 47% of OACDs were received sooner than
the median time to OACD receipt compared with 39% before
the implementation. This finding suggests that system-level
interventions, specifically HB-SP implementation, may con-
tribute to improvement in access to and initiation of OACDs.

Time to OACD receipt and initiation was facilitated in our
study by the implementation of a HB-SP, highlighting the
importance of system-level interventions to reduce barriers
to oncology treatment. Prior studies have shown significant
delays in treatment initiation, often related to process or
financial barriers. Doshi et al10 examined associations
between out-of-pocket (OOP) costs and delayed treatment
initiation and reported an overall abandonment rate of 18%
that ranged by OOP costs from 10% to 50%. Similarly,
Li et al11 reported lower rates of OACD initiation in Medicare
patients who were responsible for higher OOP costs
compared with those who had lower OOP costs due to

TABLE 1. Patient Characteristics (N 5 954)
Variable Total (N 5 954)

Age, years, No. (%)

, 50 114 (11.9)

50-59 150 (15.7)

60-69 259 (27.1)

. 69 431 (45.2)

Sex, No. (%)

Female 459 (48.1)

Male 495 (51.9)

Race/ethnicity, No. (%)

NHW 425 (44.7)

NHB 136 (14.3)

Hispanic 284 (29.8)

Asian or PI 70 (7.3)

Other 38 (4.0)

Insurance, No. (%)

Medicare 556 (58.3)

Commercial 244 (25.6)

Medicaid 154 (16.1)

Tumor, No. (%)

Hematologic 248 (26.0)

Metastatic 473 (49.6)

Nonmetastatic 233 (24.4)

Prescriptions per patient, No. (%)

1 807 (73.2)

2 133 (13.9)

3 10 (1.0)

4 4 (0.4)

Abbreviations: NHB, non-Hispanic Black; NHW, non-Hispanic White; PI,
Pacific Islander.
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receipt of low-income subsidies. A recent study using more
granular electronic health record data, similar to ours,
examined treatment delay in patients starting a new
OACD.12 With a similar median TTR of 7 days, they iden-
tified pharmacy transfers and insurance/financial issues as
a primary barrier to timely receipt of newly prescribed
OACDs. These studies suggest that system-level inter-
ventions are critical to improving initiation rates by reducing

process and, specifically, financial barriers to drug pro-
curement. In our study, the implementation of a HB-SP
appears to contribute in part to a reduction of barriers by
decreasing the time it takes to receive the medication.
Failure of receipt was not significantly impacted by the
implementation; however, we have previously reported that
failure of receipt is often related to clinical decision making
or patient choice.10

TABLE 2. Description of Patients and Oral Anticancer Drug Prescriptions, All at the Observation Level of Prescription

Category
Total, No.

(%)

Time to Receipt £ 7 Days Compared With > 7 Days or
Failure Received v Failure

TTR £ 7 Days,
No. (%)

TTR > 7 Days or FR,
No. (%) P

Drug Received,
No. (%)

Drug Failure,
No. (%) P

1,102 486 (44.1) 616 (55.9) 960 (87.1) 142 (12.9)

Age, years

, 50 133 (12.1) 57 (42.9) 76 (57.1) .02 115 (86.5) 18 (13.5) .71

50-59 174 (15.8) 62 (35.6) 112 (64.4) 154 (88.5) 20 (11.5)

60-69 303 (27.5) 127 (41.9) 176 (58.1) 268 (88.4) 35 (11.6)

. 69 492 (44.6) 240 (48.8) 252 (51.2) 423 (86.0) 69 (14.0)

Sex

Female 515 (46.7) 220 (42.7) 295 (57.3) .42 446 (86.6) 69 (13.4) .70

Male 587 (53.3) 266 (45.3) 321 (54.7) 514 (87.6) 73 (12.4)

Race/ethnicity

NHW 492 (44.6) 204 (41.5) 288 (58.5) .05 423 (86.0) 69 (14.0) .68

NHB 155 (14.1) 59 (38.1) 96 (61.9) 140 (90.3) 15 (9.7)

Hispanic 331 (30.0 162 (48.9) 169 (51.1) 287 (86.7) 44 (13.3)

Asian or PI 81 (7.4) 37 (45.7) 44 (54.3) 72 (88.9) 9 (11.1)

Other 43 (3.9) 24 (55.8) 19 (44.2) 38 (88.4) 5 (11.6)

Insurance

Medicare 643 (58.3) 286 (44.4) 357 (55.6) .43 554 (86.2) 89 (13.8) .39

Commercial 279 (25.3) 115 (41.2)) 164 (58.8) 244 (87.5) 35 (12.5)

Medicaid 180 (16.3) 85 (47.2) 95 (52.8) 162 (90.0) 18 (10.0)

Tumor

Hematologic 274 (24.9) 115 (42.0) 159 (58.0) .49 227 (82.8) 47 (17.2) .03

Metastatic 575 (52.2) 252 (43.8) 323 (56.2) 505 (87.8) 70 (12.2)

Nonmetastatic 253 (23.0) 119 (47.0) 134 (53.0) 228 (90.1) 25 (9.9)

Drug class

Chemotherapy 326 (29.6) 159 (48.8) 167 (51.2) , .01 291 (89.3) 35 (10.7) .04

Hormonal 159 (14.4) 82 (51.6) 77 (48.4) 145 (91.2) 14 (8.8)

Targeted 617 (56.0) 245 (39.7) 372 (60.3) 524 (84.9) 93 (15.1)

PA requirement

No 323 (29.3) 126 (39.0) 197 (61.0) .03 274 (84.8) 49 (15.2) .17

Yes 779 (70.7) 360 (46.2) 419 (53.8) 686 (88.1) 93 (11.9)

Implementation time
period

Before 394 (35.8) 155 (39.3) 239 (60.7) .02 335 (85.0) 59 (15.0) .15

After 708 (64.2) 331 (46.8) 377 (53.2) 625 (88.3) 83 (11.7)

Abbreviations: NHB, non-Hispanic Black; NHW, non-Hispanic White; PA, prior authorization; PI, Pacific Islander; TTR, time to drug receipt.
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There is a critical need to move toward intervention to
improve medication access, initiation, and adherence us-
ing efficient and sustainable strategies. A recent call to
action from the American Society of Clinical Oncology
encouraged adherence considerations early in drug de-
velopment to optimize patient tolerability and ultimately,
patient outcomes.1 Our study builds on this by emphasizing
the importance of drug initiation, as a component of the
adherence continuum, that may directly impact later
negative outcomes including disease progression.

Currently, the process to obtain OACD prescriptions often
requires multiple steps and increases workload on clini-
cians and other health care staff. Among physicians sur-
veyed for the 2020 American Medical Association PA
survey, 85% reported that PAs were the most difficult
pressure to their practices and 94% reported that PAs are
associated with care delays.13 In oncology settings, the
burden of PA requirement and financial negotiations with
insurance has been reported by nurses, pharmacists, and
other health care staff.14-16 The workflow scenario reflected
in our preimplementation period procedures, where nurses
and others are frequently disrupted to address insurance-
related questions, is not uncommon.17

To alleviate these stressors, interventions to reduce workload,
centralize the drug procurement process, and improve access
to medications are warranted. We identified two smaller ret-
rospective studies examining the impact of a comprehensive
oral chemotherapy management clinic run by pharmacists
and found early evidence of efficacy in decreasing rates of
nonadherence18 and reduction in adverse effects and med-
ication errors.7 Our study builds on these findings by exam-
ining the impact of a specialty pharmacy with the operational

support of a collaborative care organization that may reduce
process-related barriers related to drug access. A centralized
approach to drug procurement may allow increased time for
pharmacists to provide more individualized support, such as
through adherence checks, review of drug-drug interaction
potentials, or other educational needs. Our prospective study
includes a larger cohort and strengthens the argument that
medication initiation is supported by a centralized, pharmacy-
led intervention.

Our study highlights the importance of complex interven-
tions to improve medication access and initiation, a critical
first step toward effective cancer treatment. Prior work
focused on patient and provider factors associated with
noninitiation and adherence, and our study adds to this by
including a system-level lens. A recent metareview of
strategies to improve and maintain medication adherence
for chronic disease management found that multicompo-
nent or multilevel interventions were more effective than
standard of care.19 Pharmacists offer a critical expertise to
support access to OACDs at the provider-level; however,
they are limited in their ability to impact the multilevel
barriers to medication initiation. Our study examines the
implementation of a system-level intervention that may
have had the trickle-down effect of impacting provider
(pharmacist or prescribers) workflows and the overall pa-
tient experience. The improvement in TTR is likely, in part,
attributable to improved care coordination and communi-
cation, suggesting that a centralized approachmay improve
overall efficiency due to fewer clinical practice disruptions.

We prospectively collected robust data on a cohort of pa-
tients who initiated an OACD; however, our study has some
limitations. Though this is a larger sample than prior studies,
our sample was small and may have been underpowered to
detect the true impact of the HB-SP implementation both on
TTR and on overall receipt. Owing to variability due to the
limited numbers of prescription by month in the pre-
implementation phase, we did not have a sufficient sample
size to explore the role of time and its impact on drug receipt
(Appendix Fig A1, online only). Furthermore, as other re-
search has described, the PA process is complex and
fraught with challenges, and most medications that require
PA are ultimately approved.16 This potential confounder is
difficult to tease apart from the implementation of theHB-SP,
as both are correlated but important factors to examine in
this analysis. The role of PA and OACD drug receipt are a
topic of interest and a focus of future studies.

Similarly, regarding the importance of valid process mea-
sures to account for the impact of the HB-SP imple-
mentation compared with the PA process, we were limited
in our ability to collect additional, granular process mea-
sures. Future research should standardize how to measure
the number of interactions with payers that was required for
an OACD procurement, either by staff or after the imple-
mentation, through the HB-SP; the amount of time lost by
staff to attend to payer interactions; and actual out-of-

TABLE 3. Logistic GEE Multivariable Analysis of Time to Receipt # 7 Days
Category OR 95% CI P

Implementation time period

Before HB-SP Reference — —

After HB-SP 1.29 1.00 to 1.68 .05

Drug class

Chemotherapy Reference — —

Hormonal 1.06 0.72 to 1.56 .78

Targeted 0.63 0.48 to 0.84 .001

PA requirement

No Reference — —

Yes 1.48 1.12 to 1.94 .01

Race and ethnicity

NHW Reference — —

NHB 0.82 0.55 to 1.20 .30

Hispanic 1.28 0.95 to 1.71 .10

Other 1.26 0.83 to 1.94 .27

Abbreviations: HB-SP, hospital-based specialty pharmacy; NHB, non-Hispanic
Black; NHW, non-Hispanic White; OR, odds ratio; PA, prior authorization.
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pocket costs by the patient, including which mechanisms
were accessed (patient grants, financial assistance pro-
grams). Without these measures, we are limited in our
ability to assess the multilevel potential of the HB-SP
implementation. With increasingly more OACDs on the
market, this study provides a framework of necessary
components that future studies must include to assess
implementation outcomes that ultimately impact patient
clinical outcomes.20

In addition, though we collected the same data elements
before and after implementation of a HB-SP, given the
nature of the intervention of interest, our data source, the
HB-SP database, differed from our pre-existing procedures
following implementation. Our study team collaborated
closely with the HB-SP during the implementation, and we
co-collected data for an overlapping period to ensure
consistent data collection. We also excluded a washout
period to remove potentially conflicting or inconsistent data.

Furthermore, our study is from a single institutional ex-
perience, potentially limiting generalizability. Our findings
confirm and expand on prior studies, supporting the need
to scale up this approach and test a system-level inter-
vention across multiple institutions to refine and optimize
the intervention and implementation considerations.21

In conclusion, this study examines the impact of a HB-SP
implementation facilitated by a care coordination organiza-
tion. We found that this intervention contributed to an im-
provement in time to OACD delivery. This study provides a
novel system-level lens on an escalating challenge that re-
quires intervention and scalability, particularly given the in-
creasing number of patients on OACDs as part of their cancer
treatment plan. The integration of HB-SP and care coordi-
nation in partnership with cancer treatment institutions
should be a focus of future, larger, multisite, and multilevel
research studies.
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APPENDIX
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FIG A1. TTR trend before and after shields implementation (sample size above dots). RX, treatment; TTR, time to
drug receipt.

TABLE A1. Logistic GEE Multivariable Analysis of Failure to Receive
Category OR 95% CI P

Implementation time period

Before HB-SP — — —

After HB-SP 0.76 0.53 to 1.08 .13

Drug class

Chemotherapy — — —

Hormonal 0.79 0.42 to 1.51 .48

Targeted 1.46 0.96 to 2.22 .07

Abbreviations: HB-SP, hospital-based specialty pharmacy; OR,
odds ratio.
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