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Abstract

Background: In this study, we sought to estimate the association between oral oncology parity law adoption and anticancer
medication use for patients with chronic myeloid leukemia or multiple myeloma. Methods: This was an observational study
of administrative claims from 2008 to 2017. Among individuals initiating tyrosine kinase inhibitors (TKIs) for chronic myeloid
leukemia or immunomodulatory drugs for multiple myeloma, we compared out-of-pocket spending, adherence, and discon-
tinuation before and after parity among individuals in fully insured plans (subject to parity) vs self-funded plans (exempt
from parity) using propensity-score weighted difference-in-differences regression models. Results: Among patients initiating
TKIs (N¼2082) or immunomodulatory drugs (N¼3326) there were no statistically significant differences in adherence or
discontinuation associated with parity. The proportion of patients with initial out-of-pocket payments of $0 increased in fully
insured plans after parity from 5.7% to 46.1% for TKIs and from 10.9% to 48.8% for immunomodulatory drugs. Relative to
changes in self-funded plans, those in fully insured plans were 4.27 (95% CI ¼ 2.20 to 8.27) times as likely to pay nothing for
TKIs and 1.96 (95% CI ¼ 1.40 to 2.73) times as likely to pay nothing for immunomodulatory drugs after parity. Similarly, the
proportion paying more than $100 decreased from 30.3% to 24.7% for TKIs and 30.6% to 27.5% for immunomodulatory drugs
in fully insured plans after parity. Relative to changes in self-funded plans, those in fully insured plans were 0.74 (95% CI ¼
0.54 to 1.01) times as likely to pay more than $100 for TKIs and 0.85 (95% CI ¼ 0.68 to 1.06) times as likely to pay more than
$100 for immunomodulatory drugs after parity. Conclusions: Among patients initiating TKIs or immunomodulatory drugs,
parity was not associated with better adherence or less discontinuation of therapy but yielded decreased patient out-of-
pocket payments for some patients.

Orally administered anticancer medications represent an increas-
ing share of new treatment options for cancer. These therapies
often require chronic use by patients, making treatment adher-
ence and continuation, as well as out-of-pocket payments, topics
of great importance. For patients with chronic myeloid leukemia
(CML) and multiple myeloma, orally administered therapies are
critical to disease management and, once initiated, patients often
remain on therapy indefinitely (1,2).

Unlike infused anticancer medications offered under out-
patient medical benefits, coverage for orally administered

anticancer medications is typically provided under the pharmacy
benefit. Advocates have raised concerns regarding the potential
for patients to pay more for products obtained through pharmacy
benefits because of cost-sharing arrangements such as deducti-
bles and coinsurance, which require patients to pay a percentage
of the drug price (3–5). Prior work has demonstrated that patients
facing higher out-of-pocket costs are less likely to start treatment
(6–8) and, among those who do start, are more likely to discon-
tinue or have poorer adherence than patients with lower out-of-
pocket costs, even for anticancer therapy (9–11).
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To address discrepancies in coverage for infused and orally
administered anticancer treatments, 43 states and Washington,
DC, have passed laws to improve affordability of orally adminis-
tered anticancer drugs. These laws generally specify that com-
mercially insured patients in fully insured plans should pay no
more for oral anticancer therapy than for intravenous therapy
offered by the same plan (ie, “oral oncology parity” laws) (4).
Notably, the state legislation applies only to fully insured pri-
vate plans, exempting Medicare, Medicaid, and self-funded
plans governed by the Employee Retirement Income Security
Act and exempt from state mandates.

In a prior study, we found that oral oncology parity laws had
limited impact on the use of orally administered anticancer
therapy across a subset of cancers studied in 2008–2012 (12).
The laws reduced out-of-pocket spending for some users but
not for the highest spenders. Although this prior work sug-
gested that the overall impact of parity on out-of-pocket costs
was mixed, we were unable to account for individual-level
changes in adherence and discontinuation in that analysis
given our inclusion of treatments for multiple cancer types and
stages. In the current study, we focus on individuals needing

chronic treatment with high-cost anticancer drugs, including
tyrosine kinase inhibitors (TKIs) for patients with CML or immu-
nomodulatory drugs for patients with multiple myeloma, which
we believe will provide a greater understanding of the associa-
tion between these state laws and medication access and use.
Our objective was to compare anticancer medication adherence,
discontinuation, and out-of-pocket payments among patients
in fully insured plans (subject to parity) and self-funded plans
(exempted from parity via Employee Retirement Income
Security Act) before and after parity implementation in states
that passed parity laws between 2008 and 2017.

Methods

Data Source and Sample Selection

We used 2008–2017 national health plan claims from Aetna,
Humana, and UnitedHealthcare aggregated by the Health Care
Cost Institute. We included patients filling a TKI for CML (imati-
nib, dasatinib, nilotinib) or an immunomodulatory drug for
multiple myeloma (thalidomide or lenalidomide). We further
required the presence of a diagnosis code for CML or multiple
myeloma during the study period and continuous enrollment in
medical and pharmacy coverage for 3 months before and 6
months after their first observed (index) prescription fill date

(with no fills for TKIs or immunomodulatory drugs in the prior 3
months) to ensure adequate follow-up for all outcomes. We also
required individuals to be younger than 65 years of age at their
index fill (because parity laws do not extend to Medicare). We
excluded those without prescription drug benefits, those who
did not live in a state that passed parity between July 1, 2008,
and June 30, 2017, and those with missing plan funding status.
We focused on individuals initiating therapies used as first-line
treatment over our study period and excluded the small number
of patients whose first observed fill was for nontraditional first-
line therapy (13 individuals who initiated either bosutinib or
ponatinib for CML and 81 individuals who initiated pomalido-
mide for multiple myeloma). This study received an institu-
tional review board exemption from the Vanderbilt University
School of Medicine.

Primary Outcomes

The primary dependent variables of interest were patient out-
of-pocket spending on their first observed orally administered
anticancer medication fill, and anticancer medication adher-
ence and discontinuation. We defined adherence using the pro-
portion of days covered (PDC) over the first 180 days following
treatment initiation for patients with CML and over the first
120 days following treatment initiation for patients with multi-
ple myeloma. We chose the shorter period of follow-up for mul-
tiple myeloma to reflect expected initial treatment and
discontinuation for those who go on to receive stem cell trans-
plant. The PDC is a commonly used adherence measure, recom-
mended by the Pharmacy Quality Alliance for administrative
claims–based studies (13). We allowed within-class medication
switches to avoid overestimating nonadherence. We defined
discontinuation as a gap of at least 60 days of therapy after all
available drug supply was exhausted (9). Patients were consid-
ered adherent if they had at least 80% of days with drug avail-
able during the follow-up period (13); otherwise, they were
considered nonadherent. Because adherence and discontinua-
tion are related measures, we evaluated medication adherence
among all patients and separately among patients who did not
discontinue (9).

Finally, we evaluated whether out-of-pocket spending for
the index anticancer medication fill changed before and after
parity. We calculated out-of-pocket spending summing copay-
ments, coinsurance, and deductibles paid by the patient at the
point of sale. For each fill, we standardized out-of-pocket spend-
ing to a 30-day fill equivalent price. Next, we inflation adjusted
spending to 2017 dollars using the medical component of the
Consumer Price Index. In addition to measuring changes in the
mean and distribution of out-of-pocket spending, we also evalu-
ated changes in the proportion of patients paying $0 or paying
more than $100 per fill. We selected $100 or more as having
“high” out-of-pocket spending because prior evidence suggests
that rates of treatment abandonment increase substantially at
this spending level (7).

Key Independent Variables

We included the following key independent variables: whether
the plan was fully insured vs self-funded, time (before vs after
parity legislation), and the interaction between plan funding
and time (the difference-in-differences estimator).

Statistical Analysis

Using a difference-in-differences design (14,15), we compared
outcomes before vs after parity legislation for individuals in
fully insured vs self-funded plans. For analyses of adherence
and discontinuation, we estimated binomial or modified
Poisson regression models with a log link using a generalized
estimating equation approach with sandwiched standard errors
(16). We controlled for potential confounders using inverse
probability of treatment propensity score weights (hereafter de-
scribed as propensity score–weighted models) for our primary
outcome models. Covariates in the propensity score included
age group, sex, ZIP-code-level socioeconomic variables from the
2010 American Community Survey (proportion unemployed,
proportion insured, proportion living below the poverty level,
proportion black race), specific drug initiated, quarter of treat-
ment initiation, and whether the individual was enrolled in a
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high-deductible or consumer-driven health plan. Separate mod-
els were used for CML and multiple myeloma. For these models,
we estimated unadjusted and propensity score weighted
difference-in-differences risk ratios and 95% confidence inter-
vals. Statistical tests were two-sided with P less than .05 denot-
ing statistical significance.

For spending outcomes, we used propensity score–weighted
quantile regression (17) to examine changes in the distribution
of out-of-pocket spending at the 25th, 50th, 75th, 90th, and 95th
percentiles of spending. We used linear regression (with an
identity link and normal distribution) for estimating mean out-
of-pocket spending and modified Poisson regression (16) with a
log link to estimate the probability of paying $0 or, separately,
paying more than $100 per fill, both applied using a generalized
estimating equation approach with sandwiched standard errors.

For all outcomes, we tested for parallel trends in outcomes
by plan funding status in the 20 months preparity, finding no
difference in preparity trends (P> .10 for each outcome for CML
and multiple myeloma).

Sensitivity Analyses

We used several robustness checks to confirm our study find-
ings. First, because propensity score weighting can result in ex-
treme weights for some observations, we revised our analyses
and used propensity score trimming to exclude weights below
the 5th and above the 95th percentiles of the propensity score
distribution. We also estimated multivariable regression models
instead of propensity score–weighted analysis for all outcomes.
Next, because generic imatinib was available only in the later
part of our study period, we excluded it in sensitivity analyses
to avoid attributing effects of parity to effects of generic entry
(instead of only controlling for treatment type initiated). Results
of these analyses were similar to the primary analysis and,
therefore, are not shown.

Results

Cohort Description

We identified 2082 TKI initiators and 3326 immunomodulatory
drug initiators over our study period (Figure 1). Baseline charac-
teristics of individuals in the cohort were generally similar be-
fore adjustment (Table 1), although patients in self-funded
plans were more likely to be enrolled in high-deductible or
consumer-driven health plans before (23.5% vs 15.8%) and after
(27.3% vs 16.0%) parity than patients in fully insured plans.
Compared with patients in fully insured plans, a slightly lower
proportion of patients in self-funded plans used branded imati-
nib (66.8% vs 70.6%) before parity, and a slightly higher propor-
tion used nilotinib post parity (33.1% vs 29.9%).

Medication Adherence and Discontinuation

When comparing adherence and discontinuation among TKI
users, we found that both fully insured and self-funded initia-
tors saw increased adherence and decreased discontinuation in
the postparity period. However, there were no statistically sig-
nificant changes in adherence or discontinuation of anticancer
therapy because of parity (Table 2). For patients initiating TKIs,
adherence increased from 71.3% before parity to 74.7% after par-
ity for those in fully insured plans. Over the same period, adher-
ence increased from 73.5% to 74.7% in self-funded plans

(adjusted difference-in-differences risk ratio [aDD RR] ¼ 1.02,
95% CI ¼ 0.91 to 1.15). We also observed relatively low rates of
TKI discontinuation, ranging from 10.2% to 13.8% across all con-
trasts. Because of this, adherence results were similar when
considering patients who did and did not discontinue (Table 2).

For patients initiating immunomodulatory drugs, adherence
for 120 days postinitiation increased from 39.0% to 51.3% in fully
insured plans and from 36.9% to 51.7% in self-funded plans,
with no statistically significant differences due to parity (aDD
RR ¼ 0.94, 95% CI ¼ 0.80 to 1.09). There were only minor changes
in discontinuation over the same period in both groups. When
restricting our adherence analysis to patients who continued
treatment, we found the proportion of patients who are fully ad-
herent reached 58.7% and 59.6% postparity in fully insured and
self-funded plans, respectively.

Out-of-Pocket Spending

Before parity, the mean out-of-pocket spending for a 30-day sup-
ply of therapy was $480 (SD ¼ $970) for TKIs and the median was
$44 (interquartile range ¼ $36–$273) (Table 3). For immunomodu-
latory drugs, the mean was $493 (SD ¼ $1199) and the median
was $65 (interquartile range ¼ $41–$118). Parity was associated
with average unadjusted differences in spending between $34 to
$381 per fill for TKIs and from $12 to $424 for immunomodula-
tory drugs (Table 3). After adjustment, we observed savings con-
sistently among the 25th and 50th percentiles of the out-of-
pocket spending distribution but nonstatistically significant dif-
ferences among higher spenders. Further, for patients with
higher spending (90th and 95th percentiles), savings appeared to
be driven by larger increases in spending among patients in self-
funded plans than by reductions in spending in fully insured
plans. Mean spending was not statistically different in either
unadjusted or multivariable adjusted models.

When considering changes in out-of-pocket spending, a key
target of parity legislation, the proportion of TKI fills requiring
out-of-pocket spending more than $100 was 30.3% before parity
and 24.7% after parity in fully insured plans. This proportion in-
creased in self-funded plans during the same period from 25.1%
before parity to 32.1% after parity (aDD RR ¼ 0.74, 95% CI ¼ 0.55
to 1.01) (Figure 2A). During the same period, similar smaller
changes were observed for immunomodulatory drug fills re-
quiring out-of-pocket spending more than $100 (decreasing
from 30.6% to 27.4% in fully insured plans and increasing from
28.4% to 33.8% in self-funded plans, respectively; aDD RR ¼ 0.85,
95% CI ¼ 0.68 to 1.06) (Figure 2B).

At the same time, for both TKIs and immunomodulatory
drugs there was a substantial increase in the proportion of fills
with $0 out-of-pocket spending for patients in fully insured
plans after parity (from 5.7% to 46.1% for TKIs and from 10.7% to
49.5% for immunomodulatory drugs). Compared with changes
in self-funded plans during the same period, this resulted in an
approximate quadrupling of $0 fills for TKIs (aDD RR ¼ 4.27, 95%
CI ¼ 2.20 to 8.27) and doubling for immunomodulatory drugs
(aDD RR ¼ 1.96, 95% CI ¼ 1.40 to 2.73).

Discussion

Among a cohort of privately insured patients initiating TKIs for
CML or immunomodulatory drugs for multiple myeloma, we
found modest increases in adherence over time but no associa-
tion between parity and adherence or discontinuation. In fully
insured plans, up to one-half of patients initiating treatment
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after parity required no out-of-pocket spending; however, ap-
proximately 25% required per-fill spending more than $100.
Postparity, we observed that many fully insured and self-
funded individuals continued to pay high initial prices for anti-
cancer treatment. Prior research has shown that orally adminis-
tered anticancer medications with out-of-pocket prices of $100
or more have abandonment rates among commercially insured
patients ranging from 29% to 67%, including among the agents
studied here, making it an important threshold for considering
treatment access (7). Perhaps more concerning is our finding
that out-of-pocket spending for high spenders (those at the 90th
and 95th percentile of spending) increased postparity. Although
spending increased less among those in fully insured plans,
both groups saw large out-of-pocket spending increases. This
could be due to increases in drug prices and general trends in
health insurance benefit designs over time such as increased
use and size of deductibles and greater use of coinsurance (pay-
ing a percentage of the drug’s price) rather than flat copay-
ments. Such changes may apply similarly to medical and
pharmacy benefits, which would meet parity’s technical
requirements that medical and pharmacy benefits be the same
without specifying that the benefits be generous.

Importantly, during the later years of our study period (2014–
2017), the Affordable Care Act required commercial health plans
to cap total out-of-pocket spending, including out-of-pocket
spending on prescription drugs, at $7900 for an individual en-
rollee and $15 800 for a family in 2019. Patients could still face
higher out-of-pocket spending for drugs relative to medical bene-
fits before reaching the out-of-pocket cap, but once the cap is
reached patient out-of-pocket spending is no longer required.
This could result in patients having more consistent access to

drugs in all health plans studied (fully insured and self-funded) in
these later years, lessening the estimated impact of parity.
Although these limits act to shield patients from very high out-
of-pocket spending, it is important to recognize that out-of-
pocket maximums for commercial health plans still require sub-
stantial out-of-pocket spending. For patients needing chronic use
of anticancer medications, where point-of-sale prices can exceed
$14 000 per fill (18), affordability may continue to be a problem.

Our finding of improved adherence and reductions in dis-
continuation in both fully insured and self-funded patients over
the study period might have been influenced by out-of-pocket
maximums offered under the Affordable Care Act or through
increases in other sources of cost-sharing subsidies such as
coupons or patient assistance programs. To the extent that cou-
pon use or funding for assistance programs increased over our
study period, it might explain similar improvements in these
outcomes for individuals in our cohort in both fully insured and
self-funded plans. Alternatively, increasing adherence could be
related to increased efforts by providers to promote adherence
or expanded use of automatic refilling by pharmacies and phar-
macy benefit managers.

A strength of this analysis was our use of within-state con-
trols for understanding the impact of parity on patients in plans
that were subject to parity. Nevertheless, this evaluation could
not account for detailed clinical characteristics of patients.
Unlike registry-linked databases, claims data have very limited
information regarding disease severity, the date of initial diag-
nosis, and prior treatments. Also, we were unable to identify
decisions to stop treatment that are clinically indicated, such as
due to an adverse event, disease progression, or planned dis-
continuation for stem cell transplantation (for multiple

2694 patients
with CML meeting 
inclusion criteria*  

4550 patients with MM 
meeting inclusion 
criteria*

10 excluded
• No Rx benefits

2684 eligible

274 excluded
• Not living in state that 

passed parity between 
July 1, 2008 and June 30, 
2017

2410 eligible

2095 eligible

315 excluded
• Unknown plan funding 

status

2082 patients included 
in study

13 excluded 
• Initiation with 

nontraditional first-line 
therapy†

A CML

15 excluded
• No Rx benefits

4535 eligible

458 excluded
• Not living in state that 

passed parity between 
July 1, 2008 and June 30, 
2017

4077 eligible

670 excluded
• Unknown plan funding 

status3407 eligible

81 excluded 
• Initiation with 

nontraditional first-line 
therapy†

3326 patients
included in study

B MM

Figure 1. Sample flow diagram. A) Patient selection for individuals with chronic myeloid leukemia and (B) Patient selection for individuals with multiple myeloma.

Source: Authors’ analysis of Health Care Cost Institute Claims, 2008–2017. *Inclusion criteria: filled an orally administered anticancer drug of interest; was continuously

enrolled in a health plan for 3 months pre- and 6 months postinitiation; aged 64 years or younger at index fill. We used an intent-to-treat approach, ignoring switching

plan funding status changes postindex treatment (<1% of individuals meeting inclusion criteria switched plan funding types during the study period). †We excluded

individuals with chronic myeloid leukemia (CML) who initiated bosutinib (n¼9) or ponatinib (n¼4) and individuals with multiple myeloma (MM) who initiated pomali-

domide (n¼81) because these therapies are not typically used in the first-line setting for the disease of interest.
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myeloma). We restricted our follow-up period for measuring
discontinuation and adherence to 180 days postinitiation for
TKI users and 120 days for immunomodulatory drug users to
partially account for expected clinical use but recognize that
there may be patients for whom stopping therapy is appropriate
during that period. Further, we used the PDC to measure adher-
ence to therapy (13), a measure of refill adherence. However, we
cannot be sure whether the patient ingested the medication.
We were also unable to observe use of manufacturer coupons or
patient assistance programs and only observed prescription
fills. This means that patients with very high cost-sharing who
did not fill their prescriptions are unobserved (6,7). We also
could not fully account for deductibles or other spending that
might have resulted in patients having low or no initial out-of-
pocket costs for their initial treatment (such as having already
reached the out-of-pocket cap). We used health plan–derived
information on enrollment in a high-deductible or consumer-
driven health plan and the quarter of the year when the

prescription was filled as a proxy for these measures instead.
We also did not evaluate changes in out-of-pocket spending for
infused drugs offered under the medical benefit, which is an im-
portant area for future research when considering access to an-
ticancer treatments. Finally, despite the millions of covered
lives represented by the data source, only a small number of
individuals used the drugs of interest, which could limit power
and generalizability of our findings. That said, no other data
source includes adequate sample size and plan funding data
necessary to complete this study. Although each of these limita-
tions is important, they introduce bias into our work only if
they are differentially captured over time within the treatment
group (fully insured patients) and the control group (self-funded
patients), which we believe is unlikely.

States have rapidly expanded their adoption of oral oncology
parity laws since 2008, and the Cancer Drug Coverage Parity Act
(H.R.2739, S.1566), which would expand parity to all states and
individuals in self-funded plans, was introduced in Congress in

Table 1. Unadjusted characteristics of patients initiating TKIs for CML or immunomodulatory drugs for multiple myeloma by plan funding sta-
tus and time before and after parity*

Characteristics

CML cohort Multiple myeloma cohort

Preparity Postparity Preparity Postparity

Fully insured Self-funded Fully insured Self-funded Fully insured Self-funded Fully insured Self-funded
(n¼ 523) (n¼ 638) (n¼ 432) (n¼ 489) (n¼ 879) (n¼ 961) (n¼ 755) (n¼ 731)

Patient characteristics
Age category, y, %
<45 40.3 38.6 36.3 35.4 8.8 8.1 7.3 8.8
45–54 31.4 28.8 30.6 33.7 29.9 30.6 31.0 27.6
55–64 28.3 32.6 33.1 30.9 61.3 61.3 61.7 63.6
Sex, % female 43.6 45.3 39.4 42.1 40.5 42.0 40.9 41.6

Census-level SES, %
Unemployed 5.6 5.6 5.5 5.6 5.6 5.7 5.3 5.2
Black population 12.6 14.6 13.2 11.9 14.5 16.6 12.8 11.4
Insured 86.7 86.5 85.9 86.7 86.3 86.6 87.3 87.6
Under FPL 12.4 13.0 13.2 12.2 13.2 12.8 11.9 11.4

Drug initiated
Brand imatinib 70.6 66.8 31.7 34.2 — — — —
Generic imatinib — — 13.9 12.5 — — — —
Dasatinib 16.4 16.9 29.9 33.1 — — — —
Nilotinib 13.0 16.3 24.5 20.3 — — — —
Lenalidomide — — — — 85.2 83.7 96.7 96.0
Thalidomide — — — — 14.8 16.3 3.3 4.0

Year treatment initiated
2008 17.4 16.9 — — 17.5 18.7 — —
2009 22.4 18.0 — — 21.1 21.4 — 0.3
2010 15.9 16.8 0.2 0.8 15.1 17.4 0.9 1.1
2011 14.2 15.7 1.9 3.3 15.8 16.8 3.3 4.4
2012 9.8 13.8 13.0 10.0 12.2 11.4 10.9 9.0
2013 9.2 8.5 10.7 12.7 9.2 7.8 9.8 11.8
2014 9.6 7.5 13.0 10.6 7.2 5.6 10.9 10.8
2015 1.7 2.7 18.3 18.2 1.9 0.8 18.3 20.1
2016 — 0.2 25.0 20.9 — — 26.4 26.4
2017 — — 18.1 23.5 — — 19.6 16.1

High-deductible health plan member
Yes 13.4 15.8 16.9 23.5 12.3 15.9 18.0 28.2

Quarter diagnosed
Q1 21.4 24.5 32.9 37.4 22.1 19.6 25.8 32.8
Q2 28.9 27.7 29.9 23.9 26.6 28.8 31.3 27.8
Q3 26.0 24.0 19.0 19.0 28.7 26.9 20.5 17.5
Q4 23.7 23.8 18.3 19.6 22.6 24.7 22.4 21.9

*CML ¼ chronic myeloid leukemia; FPL ¼ federal poverty level; SES ¼ socioeconomic status; TKI ¼ tyrosine kinase inhibitor. A
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2015. Our results suggest that the impact of parity on treatment
discontinuation and adherence may be limited, like prior stud-
ies and reviews on the topic (12,19,20). Parity is unlikely to be a
complete solution for improving access to anticancer drugs,
particularly as commercial plans move towards greater use of
deductibles and coinsurance, although it may help to limit price
increases for high spenders. Additional efforts may be needed

to ensure that chronic-use, high-value anticancer drugs are ac-
cessible and affordable for patients needing them.
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Table 2. Association between parity legislation and orally administered anticancer medication adherence* and discontinuation

Utilization outcomes

Fully insured, % Self-funded, % Ratio of risk ratios

Preparity Postparity Preparity Postparity
Adjusted

DD risk ratio 95% CI

Total, n 523 432 638 489 — —
TKI discontinuation, unadjusted 14.3 10.2 13.9 9.4 1.05 0.65 to 1.71
TKI discontinuation, propensity score weighted† 13.7 10.2 13.8 10.8 0.96 0.53 to 1.71
Adherence, unadjusted 70.9 75.7 72.6 75.1 1.03 0.93 to 1.14
Adherence, propensity score weighted† 71.3 74.3 73.5 74.7 1.02 0.91 to 1.15
Adherence among continuers, unadjusted 82.8 84.3 84.3 82.8 1.04 0.95 to 1.12
Adherence among continuers, propensity score
weighted†

82.6 82.7 85.3 83.7 1.02 0.93 to 1.16

Total, n 876 755 960 731 — —
Immunomodulatory drug discontinuation, unadjusted 16.6 13.8 16.3 13.7 0.99 0.71 to 1.37
Immunomodulatory drug discontinuation, propensity
score weighted†

16.3 15.7 15.5 15.8 0.95 0.66 to 1.36

Adherence, unadjusted 39.0 51.3 36.9 51.7 0.94 0.80 to 1.09
Adherence, propensity score weighted† 39.6 49.5 37.1 50.2 0.92 0.78 to 1.09
Adherence among continuers, unadjusted 46.8 59.5 44.0 59.9 0.93 0.81 to 1.08
Adherence among continuers, propensity score
weighted†

47.3 58.7 44.0 59.6 0.92 0.79 to 1.06

*Adherence and discontinuation were measured over 180 days postinitiation for the TKI users and from 120 days postinitiation for immunomodulatory drug users to

account for differences in clinical use of products. Adherence was defined as 80% of days covered or more during the defined interval. Discontinuation was defined as

having a gap of 60 or more days with no drug available during the defined interval. DD ¼ difference-in-differences; TKI ¼ tyrosine kinase inhibitor.
†Generalized estimating equations with log links and binominal distributions. Models were estimated using PROC GENMOD in SAS 9.4. Adjusted models were propen-

sity score weighted (PS model included age group, sex, ZIP code demographic variables [poverty, unemployment, race, insurance coverage], enrollment in a high-de-

ductible or consumer-driven health plan, drug initiated, and quarter of the year treatment was initiated).

Table 3. Estimated out-of-pocket spending for the index prescription fill by spending quartile*

Spending outcomes

Fully insured Self-funded
Unadjusted

difference-in-differences
Adjusted

difference-in-differences

Preparity Postparity Preparity Postparity DD, $ 95% CI, $ aDD, $ 95% CI, $ P†

TKIs, n 523 432 638 489 — — — — —
Mean‡ $480 $498 $312 $507 �178 �369 to 12.92 �74 �268 to 120 .46
25th percentile $37 $0 $29 $30 �38 �38 to �37 �35 �35 to �34 <.001
50th percentile $44 $20 $46 $55 �34 �44 to �25 �17 �24 to �9 <.001
75th percentile $273 $88 $103 $150 �232 �342 to �122 �181 �270 to �91 <.001
90th percentile $1736 $2621 $920 $1805 �381 �1206 to 444 �96 �741 to 549 .77
95th percentile $2488 $3566 $1877 $2956 �187 �1198 to 824 73 �343 to 1289 .26

Immunomodulatory
agents, n

523 432 638 489 — — — — —

Mean $493 $474 $369 $433 �82 �248 to 83 �14 �186 to 158 .87
25th percentile $41 $0 $35 $16 �23 �23 to �23 �24 �24 to �24 <.001
50th percentile $65 $4 $61 $58 �59 �67 to �50 �33 �42 to �23 <.001
75th percentile $118 $110 $119 $122 �12 �49 to 26 3 �32 to 37 .88
90th percentile $2230 $2539 $961 $1475 �205 �1100 to 690 833 219 to 1448 .008
95th percentile $3060 $3240 $2224 $2841 �438 �1100 to 225 115 �492 to 722 .71

*Quantile regression was estimated using PROC QUANTREG in SAS 9.4. Both models were adjusted using inverse probability of treatment propensity score weights. DD

¼ diference-in-differences; TKI ¼ tryosine kinase inhibitor.
†Two-sided difference-in-difference P value.
‡Means were estimated via linear regression using a generalized estimating equation with an identity link and normal distribution. Models were estimated using PROC

GENMOD in SAS 9.4.
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Figure 2. Per-fill out-of-pocket spending on orally administered anticancer medications pre- and postparity, by plan funding status. A) Tyrosine kinase inhibitors and

(B) Immunomodulatory drugs. Source: Authors’ analysis of Health Care Cost Institute Claims, 2008–2017. Per-fill out-of-pocket spending standardized to a 30-day supply

equivalent. Dollars were inflation adjusted using the medical component of the Consumer Price Index to 2017 US dollars. Models were adjusted using inverse probabil-

ity of treatment propensity score weights. Adjusted risk ratio (aRR) for paying more than $100 per fill: aRR chronic myeloid leukemia (CML) ¼ 0.74, 95% confidence inter-

val [CI] ¼ 0.54 to 0.1.01, P¼ .06; aRR multiple myeloma (MM) ¼ 0.85, 95% CI ¼ 0.68 to 1.06, P¼ .15. aRR for paying $0 per fill: aRR CML ¼ 4.27, 95% CI ¼ 2.20 to 8.27, P� .001;

aRR MM ¼ 1.96, 95% CI ¼ 1.40 to 2.73, P� .001. TKI ¼ tyrosine kinase inhibitor.
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