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ABSTRACT

BACKGROUND: Rheumatoid arthritis (RA) is a progressive autoimmune dis-
order of joints that is associated with high health care costs, yet guidance
is lacking on how early to initiate biologic disease-modifying antirheumatic
drugs (DMARDSs), a class of medications that is the major cost driver in RA
management. Few studies have examined the factors associated with the
transition from nonbiologic DMARDs, the first-line therapy for RA, to bio-
logic DMARDs in RA patients.

OBJECTIVE: To examine patient sociodemographics, medication use pat-
terns, and clinical characteristics associated with initiation of biologic
DMARDs.

METHODS: This was a retrospective study using the Texas Medicaid pre-
scription and medical claims database from July 1, 2003-December 31,
2010. Adults (aged 18-63 years) with an RA diagnosis (ICD-9-CM code
714.xx), no nonbiologic DMARD or biologic DMARD use during the 6-month
pre-index period, and a minimum of 2 prescription claims for the same
nonbiologic DMARD during the post-index period were included in the
study. The index date was defined as the date when the first nonbiologic
DMARD claim was made. Predictors of initiation of biologic DMARDs were
age, gender, race, adherence (proportion of days covered), persistence

to nonbiologic DMARDSs, comorbidity (Charlson Comorbidity Index [CCI]),
pain medication use, glucocorticoid use, and rheumatologist visit. Logistic
regression was used to examine the factors associated with the initiation
of biologic DMARDs.

RESULTS: A total of 2,714 patients were included. After controlling for
patient characteristics, logistic regression showed, that compared with
methotrexate (MTX) users, sulfasalazine (SSZ) and hydroxychloroquine
(HCQ) users were less likely to initiate biologic DMARDs by 69.0%
(OR=0.310, 95% Cl=0.221-0.434, P<0.0001) and 79.9% (OR=0.201, 95%
Cl=0.152-0.265, P<0.0001), respectively. Nonbiologic DMARD dual therapy
users were 39.1% less likely to initiate biologic DMARDs compared with
nonbiologic DMARD monotherapy users (OR=0.609, 95% CI=0.463-0.803,
P=0.0004). With each year increase in age, patients were 1.6% less likely
to start biologic DMARDs (OR=0.984, 95% Cl=0.975-0.993, P=0.0006).
Compared with glucocorticoid users, glucocorticoid nonusers were 53.8%
less likely to start on biologic DMARDs (OR=0.462, 95% Cl=0.372-0.573,
P<0.0001). Patients with CCI scores of =3 were approximately 1.6 times
more likely to initiate biologic DMARDs than those with CCI scores of 1
(OR=1.618, 95% Cl=1.228-2.132, P=0.0006).

CONCLUSIONS: Younger age, CCl scores =3, glucocorticoid use, MTX users
(vs. SSZ and HCQ users), and nonbiologic DMARD monotherapy users (vs.
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dual therapy users) were significantly associated with higher likelihood to
initiate biologic DMARDs. Recognizing these potential factors that drive the
initiation of biologic DMARDs in this patient population, health care provid-
ers and Texas Medicaid should take measures to achieve optimal therapy
for RA patients through thorough RA medication evaluation, well-structured
RA monitoring programs, and patient education.
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What is already known about this subject

Rheumatoid arthritis (RA), the second most common arthritis, is
associated with low quality of life as well as significant economic
burden on employers and society.

Current RA treatment guidelines recommend nonbiologic dis-
ease-modifying antirheumatic drugs (DMARDs) as first-line
therapy. If targeted outcomes are not achieved with nonbiologic
DMARD monotherapy, nonbiologic DMARD combination ther-
apy is recommended before moving to advanced therapy, which
may include an addition of or switch to a biologic DMARD agent.
Among biologic DMARD initiators, the majority (86%) previously
received nonbiologic DMARDs, with increasing percentages of
those with shorter disease duration and less disease severity at
initiation of biologic DMARDs.

While no established guidelines exist regarding when to initiate
biologic DMARDs, sociodemographic (age, income, ethnicity/
race, and insurance type) and clinical factors (disability, RA sever-
ity, and previous therapy with steroids or nonbiologic DMARDS)
may be associated with the initiation of biologic DMARDs.

What this study adds

Younger age, Charlson Comorbidity Index scores >3, glucocor-
ticoid use, MTX users (vs. SSZ, HCQ users), and nonbiologic
DMARD monotherapy users (vs. dual therapy users) are signifi-
cant driving factors in transitioning from nonbiologic DMARDs
to biologic DMARDs.

Health care providers may want to consider targeting patients
who are more likely to initiate biologic DMARDs for patient
education and thorough medication therapy evaluation—both of
which can potentially reduce avoidable health care costs.
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disorder that is characterized by chronic inflamma-

tion of multiple joints and is the second most common
arthritis after osteoarthritis.""* RA patients may experience a
wide range of symptoms from joint stiffness, pain, swelling,
and chronic joint deformities to extra-articular (i.e., “outside
of the joint”) complications (e.g., theumatoid nodules, vascu-
litis, pleural effusions, pulmonary fibrosis, pericarditis, and
bone marrow suppression).” RA affects approximately 1.3
million adults in the United States.®” The prevalence of RA
is approximately 0.3%-1.0% among adults, and it is higher
among older individuals (average age ~67 years), females, and
those in developed countries.®® RA patients have lower qual-
ity of life, since they often experience persistent pain as well
as functional disability and psychological problems.® Patients
with established RA are known to have an average of 2 or
more comorbidities, with a mortality rate 1.5-1.6 times higher
than that of the general population.'®!' RA places an economic
burden on employers and society. A recent study reported that
U.S. employees with RA (N=2,705) had, on average, annual
direct costs (medical and prescription) of $7,445 ($4,687
higher than those without RA, P<0.0001) and indirect costs
(sick leave, short- and long-term disability, and workers’ com-
pensation absences) of $1,262 ($525 higher than those without
RA, P<0.05) per patient. Based on this study, the total annual
economic burden of RA to employers was $5.8 billion ($5.2 bil-
lion in direct costs and $579 million in indirect costs) and 4.0
million incremental work loss days."?

In RA management, medications are fundamental to treat-
ment and can be divided into 3 categories: (1) symptomatic
drugs (e.g., nonsteroidal anti-inflammatory drugs, acet-
aminophen, and opioid analgesics), which help alleviate pain;
(2) disease-modifying antirheumatic drugs (DMARDs), which
are classified into nonbiologic and biologic and reduce inflam-
mation and joint damage; and (3) glucocorticoids (GCs), which
have anti-inflammatory and disease-modifying properties
that help with symptom relief and mitigation of disease pro-
gression. Nonbiologic DMARDs, also known as conventional
DMARDs, have been used to slow disease progression for
decades. Examples of nonbiologic DMARDs include metho-
trexate (MTX), sulfasalazine (SSZ), leflunomide (LEF), and
hydroxychloroquine (HCQ)."*'* Biologic DMARDs are rela-
tively new agents that have a significant effect on disease activ-
ity, functional capacity, and structural damage.'>!® One sig-
nificant difference between nonbiologic and biologic DMARDs
is cost. Nonbiologic DMARD costs range from $30 to $900
monthly, whereas biologic DMARD costs range from $2,000
to $5,000 monthly.” Current RA treatment guidelines agree
that nonbiologic DMARDs should be the first-line therapy
and should be initiated immediately upon diagnosis.'>!®* MTX
or LEF are usually the drugs of choice among nonbiologic
DMARDs. MTX has been a preferred drug because of its effec-

Rheumatoid arthritis (RA) is a progressive autoimmune
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tiveness and relatively low side effect profile with long-term
use. !> If targeted outcomes are not achieved with nonbiologic
DMARD monotherapy, nonbiologic DMARD combination
therapy is recommended before moving to advanced therapy,
which may include an addition of, or switch to, a biologic
DMARD agent.">!

It is important to understand more about the initiation of
biologic DMARDs because of their significant costs. The pur-
pose of this study was to examine patient sociodemographics,
medication use patterns, and clinical characteristics associated
with initiation of biologic DMARD:s.

Methods
Study Design and Population
This retrospective study used Texas Medicaid prescription
and medical claims databases from July 1, 2003-December 31,
2010. The study was reviewed by The University of Texas at
Austin Institutional Review Board.

Patients were included in the study if they met the following
criteria: (a) aged 18-63 years at the index date; (b) continuously
enrolled for at least 6 months before and 24 months after the
index date; (¢) diagnosed with RA (International Classification
of Diseases, Ninth Revision, Clinical Modification [ICD-9-CM]
code 714.xx) during the pre-index period; (d) no nonbiologic
DMARD used during the pre-index period; (¢) no biologic
DMARD used during the pre-index period; (f) at least 2 of
the same nonbiologic DMARDs used in the post-index period.
The index date was defined as the date of the first nonbiologic
DMARD claim. Dual therapy was defined as having 2 nonbio-
logic DMARD:s filled with 2 overlapping periods of at least 15
days, with the first claim filled within 4 months of the index
date. For both monotherapy and dual therapy, patients were
treatment naive in the pre-index period. All patients were
followed until biologic initiation or for 24 months, whichever
came first.

Patients were excluded from the study if they were diagnosed
with other types of arthritic or autoimmune disorders such as
psoriasis (ICD-9-CM 696.0x), psoriatic arthritis (ICD-9-CM
696.1x or 696.8x), ankylosing spondylitis (ICD-9-CM 720.0x),
ulcerative colitis (ICD-9-CM 556.9), or Crohn’s disease (ICD-
9-CM 555.0x, 555.1x, 555.2x, 555.9x, 565.1x, or 569.81) during
the entire study period because biologic DMARDs are indicated
for treatment with these disorders. In addition, patients with
comorbid disorders such as leukemia (ICD-9-CM 208.x); non-
Hodgkin’s lymphoma (ICD-9-CM 202.8x); head, neck, lung,
and breast cancers (ICD-9-CM 171.0, 162.9, 174.9); osteo-
sarcoma (ICD-9-CM 170.9); mycosis fungoides (ICD-9-CM
202.1); gestational trophoblastic neoplasm (ICD-9-CM 181);
lupus erythematosus (ICD-9-CM 710.0); malaria (ICD-9-CM
084.6); collagen disease (ICD-9-CM 710.9); exacerbation of
multiple sclerosis (ICD-9-CM 340); idiopathic thrombocyto-
penic purpura (ICD-9-CM 287.3); neoplastic disease (ICD-
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iVl Patient Attrition

Patients diagnosed with RA
N=30,464

After excluding patients without nonbiologic DMARDs
N=9,943

After excluding patients without at least 2 of the same index
nonbiologic DMARDs during the post-index period
N=8,244

Aifter excluding patients with use of nonbiologic or biologic
DMARD during the pre-index period
N=5,977

fter excluding patients aged <18 and >63 years on index date
N=5,659

After excluding patients with disorders from the
exclusion criteria during the study period
N=4,821

After excluding patients who did not meet the
continuous eligibility criteria
N=2,731

Patients with nonbiologic monotherapy
or dual therapy users only
N=2,714

DMARD = disease-modifying antirheumatic drug; RA=rheumatoid arthritis.

9-CM 239.9); nephritis disease/syndrome (ICD-9-CM 581);
polymyositis (ICD-9-CM 710.4); renal transplant rejection
(ICD-9-CM 996.81); heart transplant (ICD-9-CM V42.1); trichi-
nosis (ICD-9-CM 124); and tuberculosis meningitis (ICD-9-CM
013.0) during the study period were excluded because these
disorders are also treated with nonbiologic DMARDs or GCs."

Study Variables

The likelihood of initiating biologic DMARDs was compared
by nonbiologic DMARD type (MTX, SSZ, HCQ, and LEF) and
therapy (mono vs. dual therapy). Covariates included age, gen-

der, race, adherence and persistence to nonbiologic DMARDs,
comorbidity, pain medication use, GC use, and rheumatologist
visit. Adherence was measured using the proportions of days
covered (PDC), which was defined as the proportion of the
number of days when drugs were available over the number
of days in the study period. Because there were no data on the
days supply for MTX injectables in the database, dosing inter-
vals were assumed, depending on the dose in data analysis.
Persistence was defined as the number of days in which a non-
biologic DMARD was continuously used during the post-index
period without a gap. A grace gap period of last days supply
plus 60 days was applied. Comorbidity was examined using
Charlson Comorbidity Index (CCI). Pain medication use, GC
use, and rheumatologist visit were dichotomously measured as
“yes” or “no.”

Statistical Analysis

Descriptive statistics were used to assess patient baseline char-
acteristics. In comparing the demographic and clinical char-
acteristics between the biologic DMARD starter group and the
nonstarter group, unadjusted bivariate analysis was performed.
Logistic regression analysis was used to examine the likelihood
of initiation of biologic DMARDs by nonbiologic DMARD type
and therapy, while controlling for patient sociodemographics,
medication utilization patterns, and clinical factors.

I Results

Baseline Characteristics

Of the total sample of 30,464 patients, 8.9% (2,714 patients)
were included in the study (Figure 1). Table 1 shows that the
majority of patients were aged 45-63 years (68.8%) with a
mean (tstandard deviation [SD]) age of 48.1 (£10.4) years.
The patients were predominantly female (89.1%) and Hispanic
(55.3%). With respect to nonbiologic DMARD type, 44.8%
of patients were prescribed MTX, followed by HCQ (25.1%).
Approximately a tenth of the patients (13.6%) were dual
therapy users. The majority of patients (86.4%) were mono-
therapy nonbiologic DMARD users. Mean PDC adherence for
nonbiologic DMARDs was 30.6% (+25.2%). The vast major-
ity (89.9%) of patients were nonadherent (PDC<70%), and
their mean persistence was 190.2 (+201.4) days. Regarding
other medication use, most patients shifted from GC nonus-
ers (69.8%) in the pre-index period to GC users (64.9%) in
the post-index period. Over 90% of the sample (92.4%) were
on pain medications in the post-index period. The majority
of patients had either a CCI score of 1 (58.9%) or 2 (28.9%).
Finally, 73.9% of patients were prescribed a nonbiologic
DMARD by a nonrheumatologist.

When the baseline characteristics were compared on bio-
logic DMARD initiation status (Table 2), the unadjusted
bivariate analyses showed that biologic DMARD nonstarters
were significantly (but not practically) older than starters
(48.3 [£10.3]) vs. 47.3 [+10.8] years, P=0.03), and there were
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Study Population Baseline Characteristics (N=2,714)

Demographic Characteristics ‘ n ‘ %32 Medication Use and Clinical Characteristics n %2
Age groups Adherence to nonbiologic DMARDs
18-34 334 12.3 Yes (PDC=70%) 275 10.1
35-44 512 18.9 No (PDC<70%) 2,439 89.9
45-54 939 34.6 Total 2,714 100.0
55-63 929 342 Mean (+SD) 30.6 (£25.2)
Total 2,714 100.0 Persistence with nonbiologic DMARDs (days)
Mean (£SD) 48.1 (+104) Mean (+ SD) | 1902 (+2014)
Race/ethnicity? Pre-index glucocorticoid utilization®
Caucasians 630 23.2 Yes 821 30.3
African Americans 286 10.5 No 1,893 69.8
Hispanics 1,500 55.3 Total 2,714 100.1
Others 208 110 Post-index glucocorticoid utilization®
Total 2714 | 1000 Yes 1,760 049
Gender No 954 35.2
Females 2418 89.1 Total . 2,714 | 1001
Males 206 109 P:){st-mdex pain medication utilizationd T oF
es , .
Total 2,714 100.0 No 507 76
Medication Use and Clinical Characteristics n %2 Total 2714 100.0
Nonbiologic DMARD type (index drug) Charlson Comorbidity Index score
MTX 1,216 44.8 1 1599 589
ssz 360 133 5 783 8.9
HCQ 682 251 >3 332 12.2
LEF 86 3.2 Total 2,714 100.0
Dual therapy (MTX +SSZ, MTX+HCQ, MTX +LEF) 370 13.6 Mean (+SD) 1.6 (+0.93)
Total 2,714 100.0 Rheumatologist visit
Nonbiologic DMARD therapy Yes 605 223
Monotherapy 2,344 86.4 No 2,005 739
Dual therapy 370 13.6 Missing 104 38
Total 2,714 100.0 Total 2,714 100.0

aTotals may not equal 100.0 due to rounding.
bOthers include American Indian, Asian, and unknown.
Glucocorticoids include oral and injectables.

dPain medications include nonsteroidal anti-inflammatory drugs and opioid analgesics.

DMARD = disease-modifying antirheumatic drugs; HCQ = hydroxychloroquine; LEF = leflunomide; MTX =methotrexate; PDC = proportion of days covered; SD =standard

deviation; SSZ = sulfasalazine.

significant differences in race/ethnicity, most notably with
Caucasians and “other” race categories (P=0.049). When
compared with biologic DMARD nonstarters, a higher propor-
tion of biologic DMARD starters had claims for GCs during
the pre-index period (28.2% vs. 36.3%, P<0.0001). Similar
results were shown in the post-index period (60.1% vs. 78.7%,
P<0.0001). Although starter and nonstarter groups had low
comorbidities (median CCI=1), biologic DMARD starters had
higher mean CCI scores than biologic DMARD nonstarters
(1.73 [£0.99] vs. 1.56 [£0.90], P<0.0001). Regarding pre-
scriber type, a larger proportion of biologic DMARD starters
had a rheumatologist visit compared with biologic DMARD
nonstarters (26.6% vs. 24.1%, P=0.002). With respect to
nonbiologic DMARD type, there were significant (P<0.0001)
differences among the individual medications. Most notably,
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compared with DMARD nonstarters, DMARD starters had a
higher proportion of patients on MTX (38.2% vs. 64.0%) and
a lower proportion on SSZ (15.4% vs. 7.1%) and HCQ (30.2%
vs. 10.5%). No differences were found regarding mono vs.
dual therapy. Mean nonbiologic DMARD adherence (32.7%
[£25.8%] vs. 17.2% [£14.7%]) and persistence (mean: 225.7
[£220.1] vs. 178 [£193.1] days; median: 140.0 vs. 100.0 days)
were higher among starters than nonstarters.

Likelihood of Initiation of Biologic DMARDs

Logistic regression showed that compared with MTX users,
SSZ and HCQ wusers were less likely to initiate biologic
DMARDs by 69.0% (odds ratio [OR] =0.310, 95% confidence
interval [CI]=0.221-0.434, P<0.0001) and 79.9% (OR=0.201,
95% CI=0.152-0.265, P<0.0001), respectively (Table 3). Dual
therapy users were 39.1% less likely to initiate biologic
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Comparison of Baseline
Characteristics by Biologic
DMARD Initiation Status

Biologic Biologic

DMARD DMARD

Starters Nonstarters

(n=695) (n=2,019) P Value
Age, mean (+SD)? 473 (£10.8)| 48.3 (x10.3) 0.03
Females, n (%)P 622 (89.5) 1,796  (89.0) 0.69
Race/ethnicity, n (%)P <0.05

Caucasians 183 (26.3)| 447 (2.1

African Americans 75 (10.8)| 211 (10.5)

Hispanics 375 (54.0)| 1,125 (55.7)

Others 62 89| 236 1A1.7)
Pre-index glucocorticoid 252 (36.3)| 569 (28.2)| <0.05
utilization, n (%)P
Post-index glucocorticoid 547 (78.7)]1,213 (60.1)| <0.05
utilization, n (%)P
Post-index pain medication 644 (92.7)]1,863 (92.3) 0.74
utilization, n (%)P
Charlson Comorbidity Index¢ <0.05

Median 1.0 1.0

Mean (+SD) 1.73 (#0.99)| 1.56 (£0.90)
Rheumatologist visit, n (%) <0.05

Yes 185 (26.6)| 486 (24.1)

No 420  (604) 1,519 (75.2)

Missing 90 (12.9 14 ©.7)
Nonbiologic DMARD type, n (%)P <0.05

MTX 445 (64.00] 771 (38.2)

SSZ 49 7D 311 (154

HCQ 73 (10.5)| 609 (30.2)

LEF 30 (4.3) 56 (2.8

Dual therapy 98 (14| 272 (13.5)
Nonbiologic DMARD therapy, n (%)P 0.68

Monotherapy 597 (859)| 1,747 (86.5)

Dual therapy 98 (14| 272 (13.5)
Adherence (PDC) to nonbiologic DMARD? <0.05

Median 24.7 12.5

Mean (+SD) 327 (#25.8)| 172 (x14.7)
Persistence to nonbiologic DMARD? <0.05

Median 140.0 100.0

Mean (+SD) 225.7(x220.1) [ 178.0 (+193.1)
aT-test.

bChi-square test.

cMann-Whitney U-test.

DMARD = disease-modifying antirheumatic drug; HCQ = hydroxychloroquine;
LEF =leflunomide; MTX =methotrexate; PDC= proportion of days covered;
SD=standard deviation; SSZ = sulfasalazine.

DMARDs compared with monotherapy users (OR=0.6009,
95% CI=0.463-0.803, P=0.0004). With each year increase in
age, patients were 1.6% less likely to start biologic DMARDs
(OR=0.984, 95% CI=0.975-0.993, P=0.0006). GC nonusers
were 53.8% less likely to start on biologic DMARDs than GC
users (OR=0.462, 95% CI=0.372-0.573, P<0.0001). Patients
with CCI scores of >3 were approximately 1.6 times more
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likely to initiate biologic DMARDs than those with CCI
scores of 1 (OR=1.618, 95% CI=1.228-2.132, P=0.0006).
Nonbiologic DMARD type (LEF), gender, race, CCI (score of
2), adherence to nonbiologic DMARDs, pain medication use,
and rheumatologist visit were not significantly related to the
likelihood of patients initiating biologic DMARDs.

Discussion

This study examined the factors associated with initiation of
biologic DMARDs among RA patients on nonbiologic DMARD
therapy using Texas Medicaid prescription and medical claims
databases. Results showed that younger age, CCI scores >3,
GC use, MTX use, and nonbiologic DMARD monotherapy use
were significantly associated with a higher likelihood to initiate
biologic DMARDs. This study is among the first to use large
health claims databases to assess the driving factors in the
transition from nonbiologic DMARD to biologic DMARD use
among RA patients.

The associations between younger age and GC use and
higher likelihood of initiating biologic DMARDs was consis-
tent with findings from Dewitt et al. (2009).'® As older patients
are more susceptible to the immunosuppressant side effects of
biologic DMARDSs, younger patients are relatively more likely
to be prescribed and initiate biologic DMARDs. The positive
association between GC use and biologic DMARD initiation
suggests that biologic initiators experience higher RA severity,
thus, using GC prior to the initiation of biologic DMARDs.

MTX users were more likely to initiate biologic DMARDs
compared with SSZ and HCQ users. MTX users had relatively
higher adherence and persistence compared with other nonbio-
logic DMARDs (results not shown); this may signify that the
MTX user group may have had more severe RA and thus were
motivated to adhere and seek additional treatment.

Unexpectedly, nonbiologic DMARD dual therapy users were
less likely to start on biologic DMARDs when compared with
monotherapy users. This relationship requires further investi-
gation, but it may be likely that the use of 2 therapies was effec-
tive enough to delay biologic DMARD initiation. In addition,
this may suggest that patients more frequently transition from
nonbiologic DMARD monotherapy to biologic DMARDs than
from nonbiologic DMARD dual therapy to biologic DMARDs,
which is inconsistent with current treatment guidelines. Based
on this observation, and in accordance with guidelines, provid-
ers may want to consider nonbiologic DMARD combination
therapy use before moving on to biologic DMARDs.

While the current study revealed that higher CCI scores
(CCI=3) were associated with higher likelihood of starting bio-
logic DMARDs, Dewitt et al. did not find any significant associa-
tion with comorbidity, which was defined differently as reported
comorbidities.'® The association between high CCI scores and
initiation of biologic DMARDs may imply that patients with
comorbid conditions seek more aggressive treatment, since they
experience higher pain or have a different treatment approach
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Logistic Regression of Initiation of Biologic DMARDs by Nonbiologic DMARD Type (N=2,714)

Odds Ratio ‘ 95% CI ‘ Wald X2 ‘ P Value

Nonbiologic DMARD type

SSz 0.310 0.221-0.434 46.3 <0.05

HCQ 0.201 0.152-0.265 128.4 <0.05

LEF 0.817 0.509-1.312 0.7 0.40
Nonbiologic DMARD therapy

Dual therapy 0.609 0.463-0.803 12.4 <0.05
Covariates

Age 0.984 0.975-0.993 11.9 <0.05

Female 1.008 0.738-1.376 0.0023 0.96
Race/ethnicity

African Americans 0.879 0.625-1.237 0.55 0.46

Hispanics 0.951 0.755-1.196 0.19 0.67

Others 0.646 0.455-0.918 5.94 0.02
Glucocorticoid nonuser post-index 0462 0.372-0.573 48.99 <0.05
Pain medication nonuser post-index 1.105 0.742-1.645 0.24 0.62
Charlson comorbidity at index

2 1.223 0.987-1.517 3.38 0.07

>3 1.618 1.228-2.132 11.70 <0.05
Nonadherent to nonbiologic DMARDs (PDC < 70%) 0.936 0.632-1.388 0.11 0.74
Persistence to nonbiologic DMARDs 1.001 1.000-1.001 4.50 0.03
Rheumatologist visit 1.174 0.946-1.459 2.12 0.15

Note: Reference groups=MTX, monotherapy, male, Caucasians, glucocorticoid user, pain medication user, Charlson Comorbidity Index score=1, adherent to nonbiologic

DMARD, and nonrheumatologist visit.

CI=confidence interval; DMARD = disease-modifying antirheumatic drug; HCQ = hydroxychloroquine; LEF = leflunomide; MTX = methotrexate; PDC = proportion of days

covered; SSZ =sulfasalazine.

from those without comorbid conditions. Given these results,
providers may want to consider screening RA patients for comor-
bid conditions, as well as providing a thorough RA therapy
evaluation to ensure optimal RA management.

Based on our findings, patients who are more likely to
initiate biologic DMARDs should be targeted to re-evaluate
appropriateness of RA therapy. For future studies, it would
be worthwhile to include clinical factors as well as patients’
attitudes and behaviors toward RA therapy in examining the
association with initiating biologic DMARDs.

Limitations

This study utilized PDC as a proxy for measuring medication
adherence; however, patients may not have taken their medica-
tions at all or as directed. Dual therapy was defined as having
2 nonbiologic DMARDs filled with 2 overlapping periods of
at least 15 days, with the first claim filled within 4 months of
the index date. This definition was stringent, and it may have
misclassified monotherapy users who might have actually been
dual therapy users. Using the retrospective claims database
precluded access to other relevant clinical information (e.g.,
RA disease activity level and pain assessment). Including such
clinical variables would make the analyses more robust because
RA severity could be controlled. Finally, the study findings are
only generalizable to the Texas Medicaid population.

Conclusions
In this retrospective health claims database study, younger age,
CCI scores >3, GC use, MTX use (vs. SSZ and HCQ use), and
nonbiologic DMARD monotherapy use (vs. dual therapy use)
were significantly associated with higher likelihood to initiate
biologic DMARDs. Health care providers and Texas Medicaid
should recognize these potential factors associated with the
initiation of biologic DMARDs and make efforts to achieve
optimal therapy for RA patients through thorough RA medica-
tion evaluation, well-structured RA monitoring programs, and
patient education.
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