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Abstract

The goal of this study was to investigate the persistence with biological drugs in patients treated in rheumatology practices
in Germany. This study included patients diagnosed with rheumatoid arthritis (RA), psoriatic arthritis (PA), or ankylosing
spondylitis (AS) who received a first prescription of biological drugs between 2008 and 2016 (index date) in 21 rheumatology
practices in Germany (n=4925; Disease Analyzer database). The main outcome measure was the rate of persistence within
5 years of the index date. Kaplan—Meier analyses were performed to study treatment persistence as a function of diagnosis,
gender and age. A Cox proportional hazards regression model was used to estimate the relationship between non-persistence
and diagnosis, gender, age, and comorbidities. After 5 years of follow-up, the rate of persistence was 31.8% in patients with
RA, 35.2% in those with AS, and 33.2% in those with PA (log-rank p value =0.028). Furthermore, 33.8% of men and 31.9%
of women were persistent (log-rank p value =0.035). The rate of persistence was 20.8%, 27.9%, 33.0%, 36.6%, 35.2%, and
32.0% in people aged <30, 31-40, 41-50, 51-60, 61-70, and > 70 years, respectively (log-rank p value =0.002). The risk
of discontinuation was lower in participants diagnosed with AS than in those diagnosed with RA [hazard ratio (HR)=0.87;
95% confidence interval (CI) 0.79-0.96]. In addition, patients aged < 30 years were more likely to discontinue their biological
therapy than those aged > 70 years (HR =1.29; 95% CI 1.10-1.52). Persistence with biological drugs was low after 5 years

of follow-up in rheumatology practices.
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Introduction

Rheumatoid arthritis (RA), psoriatic arthritis (PA), and
ankylosing spondylitis (AS) are inflammatory diseases
affecting a significant proportion of the global population
[1-3]. These three inflammatory conditions pose a sig-
nificant burden on healthcare systems worldwide [4—-6]. In
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Germany, RA, PA, and AS are found in approximately 1.0%,
0.3%, and 0.9% of individuals, respectively [7-9]. These
inflammatory disorders are associated with an increased risk
of morbidity and mortality in Germany [10-13], underlining
the need for an improvement in the management and treat-
ment of these conditions in this country.

The prescription of biological drugs to patients with
inflammatory diseases has increased in recent decades.
Biological drugs are used when therapeutic goals are not
reached with first-line therapies [e.g., non-steroidal anti-
inflammatory drugs (NSAIDs) or conventional synthetic
disease-modifying antirheumatic drugs (csDMARDs)],
or when unfavorable prognostic factors, such as high dis-
ease activity or early erosions, are present [14—16]. The
most frequent targets of biological drugs are cytokines,
B cells, and co-stimulation molecules [15, 17-19]. Major
advantages associated with the use of these treatments are
established long-term efficacy, high selectivity for target
molecules, and maximum compliance [20]. However, bio-
logical drugs are often prescribed on a long-term basis,
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and persistence is thus of particular importance. In recent
years, several authors have investigated the rate of persis-
tence with biological drugs in patients with RA, PA, or AS
[21-34]. Although these studies have shed some light on
the rate of persistence with biological drugs, and although
several of them were conducted in Germany [23-25, 31],
there is—to the best of our knowledge—a lack of recent
data from this country. Furthermore, since most of these
analyses focused solely on one inflammatory disease (e.g.,
RA) and several of them only on one family of drugs [e.g.,
Tumor Necrosis Factor (TNF) inhibitors], it is difficult to
draw conclusions regarding the overall persistence with
biological drugs prescribed by rheumatologists.

Therefore, the goal of this study was to investigate per-
sistence with biological drugs in patients treated in rheu-
matology practices in Germany.

Methods
Database

The present retrospective study was based on the nation-
wide Disease Analyzer database (IQVIA). This database
contains demographic, clinical, and pharmaceutical vari-
ables anonymously obtained by IQVIA from a nationwide
sample of general and specialist practices [35]. The quality
of these data is assessed on a regular basis, and it has been
shown that the Disease Analyzer database is representative
of German practices [35]. The sampling method for the
Disease Analyzer database is based on summary statis-
tics from all physicians in Germany, which are published
every year by the German Medical Association. IQVIA
uses these statistics to determine the panel design accord-
ing to the specialist group, German federal state, commu-
nity size category, and age of physician. Finally, several
studies focusing on rheumatic diseases have already been
conducted using this database [36-38].

Study population

The current study sample included patients who received
a first prescription of biological drugs between 2008 and
2016 in 21 rheumatology practices in Germany (index
date). These patients were diagnosed with RA [Interna-
tional Classification of Diseases, 10th revision (ICD-10):
MO5, M06], PA (L40.5), or AS (M45). Since no case of
arthritis psoriatica (ICD-10: M07) was found, this ICD-10
code was not used for the identification of patients with
PA. Participants were retrospectively followed for up to
5 years.
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Study outcome

The main outcome measure was the rate of persistence
within 5 years of the index date. Discontinuation was
defined as a gap of at least 90 days without biological ther-
apy, except for rituximab (270 days) [39]. The expected
duration for each prescription was calculated on the basis
of the package size, number of packages, and drug strength
specified in the prescription. A longitudinal medication
supply dataset was thereby established for each individ-
ual patient, and non-persistence with antidepressants was
calculated based on these criteria. In cases where a new
therapy was initiated within the 90-day window, patients
were considered as persistent.

This study included 13 different biological drugs:
abatacept (ATC: LO4AA24), adalimumab (LO4AB04),
anakinra (L04ACO03), certolizumab pegol (LO4ABO0S),
etanercept (LO4ABO01), golimumab (L04ABO06), inf-
liximab (L0O4ABO02), ixekizumab (L04AC13), rituxi-
mab (LO1XCO02), secukinumab (L04AC10), tocilizumab
(LO4ACO7), ustekinumab (L04ACO05), and sarilumab
(LO4AC14). Other variables were diagnosis (RA, PA, or
AS), gender, age, and index year. These demographic and
clinical variables were available for all patients included in
this study. We further selected chronic conditions that may
have impacted persistence with biological drugs, although
these conditions were not commonly specified by rheuma-
tologists. These disorders were diabetes (ICD-10: E10-14),
hypertension (I10), obesity (E66), and depression (F32,
F33). Finally, prescriptions of systemic corticosteroids
within 6 months prior to the index date were included
[Anatomical Therapeutic Chemical (ATC) Classification
System: HO2].

Statistical analyses

Kaplan—Meier analyses were performed to study treatment
persistence as a function of diagnosis, gender, and age.
Individuals were censored at the time of loss to follow-up
or treatment discontinuation, whichever occurred first. A
Cox proportional hazards regression model was further
used to estimate the relationship between non-persistence
and diagnosis, gender, age, and comorbidities. It was not
possible to stratify any of the previous analyses by the type
of drug (e.g., abatacept). A p value <0.05 was considered
statistically significant. All analyses were carried out using
SAS 9.4 (SAS Institute, Cary, USA).
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Table 1 Basic characteristics of study patients

Variable Number (N)
and proportion
(%)
N 4925
Women 3048 (61.9)
Men 1877 (38.1)
Age (Mean, SD) 52.2 (14.6)
Age<30 454 (9.2)
Age 31-40 605 (12.3)
Age 41-50 1048 (21.3)
Age 51-60 1393 (28.3)
Age 61-70 865 (17.6)
Age>70 560 (11.4)
Diagnoses (ICD-10 Codes)
Rheumatoid arthritis (M05, M06) 3358 (68.2)
Ankylosing spondylitis (M45) 1024 (20.8)
Psoriatic arthritis (L40.5) 543 (11.0)
Index year: 2008 411 (8.4)
Index year: 2009 581 (11.8)
Index year: 2010 483 (9.8)
Index year: 2011 468 (9.5)
Index year: 2012 487 (9.9)
Index year: 2013 650 (13.2)
Index year: 2014 638 (13.0)
Index year: 2015 577 (11.7)
Index year: 2016 630 (12.8)
Documented co-diagnoses (ICD-10 codes)
Diabetes (E10-14) 442 (9.0)
Hypertension (I110) 961 (19.5)
Obesity (E66) 316 (6.4)
Depression (F32, F33) 328 (6.7)
Prescription of a systemic corticosteroid within 6 2082 (42.3)

months prior to the index date (ATC: H02)

ICD-10 International Classification of Diseases, 10th revision, ATC
anatomical therapeutic chemical

Results

Patient characteristics are shown in Table 1. A total of 4925
patients followed in rheumatology practices were included
in the present study. Of these, 61.9% were women, and the
mean patient age was 52.2 years (SD =14.6 years). The
most frequent diagnosis was RA (68.2%). After 1 year of
follow-up, 68.2% of patients with RA, 72.1% of those with
AS, and 71.4% of those with PA were persistent with their
treatment (log-rank p value < 0.001; Fig. 1). After 5 years
of follow-up, the rate of persistence was 31.8% in patients
with RA, 35.2% in those with AS, and 33.2% in those
with PA (log-rank p value =0.028). Furthermore, 33.8%
of men and 31.9% of women were persistent (log-rank p
value =0.035; Fig. 2). The rate of persistence was 20.8%,

27.9%, 33.0%, 36.6%, 35.2%, and 32.0% in people aged
<30, 31-40, 41-50, 51-60, 61-70 and > 70 years, respec-
tively (log-rank p value =0.002; Fig. 3). In the rheumatol-
ogy practice with the lowest proportion of patients with
a persistence duration of at least 5 years, 15% of patients
were persistent, and in the practice with the highest pro-
portion, 53% were persistent.

Table 2 shows the results of the Cox proportional hazard
regression model. The risk of discontinuation was lower in
participants diagnosed with AS than in those diagnosed with
RA [hazard ratio (HR)=0.87; 95% confidence interval (CI)
0.79-0.96]. In addition, patients aged <30 years were more
likely to discontinue their biological therapy than those aged
> 70 years (HR=1.29; 95% CI 1.10-1.52).

Discussion

The present study found that persistence with biological
drugs was between 32% and 34% after 5 years of treatment
in rheumatology practices. Moreover, the risk of non-persis-
tence was significantly lower in participants with AS than
in those with RA. Finally, young patients were more likely
to discontinue biological drug therapy than older patients.

One major finding of this study is that persistence
with biological drugs was relatively low. With respect to
RA, Fisher and colleagues observed in 2923 patients that
median persistence was 3.7 years for infliximab, 3.3 years
for adalimumab, and 3.8 years for etanercept [22]. Later,
Mabhlich and Sruamsiri showed that persistence with biologi-
cal drugs was higher than 85% after 1 year of treatment in
16214 patients with RA from Japan [27]. Interestingly, per-
sistence was higher in the elderly and lower in people with a
high comorbidity score. Finally, in 2018, Lee and colleagues
reported that 1-year persistence with biological drugs was
between 53 and 56% in a cohort of 4114 individuals with
RA [33]. The fact that we obtained higher persistence rates
after 1 year of follow-up in our retrospective study is likely
explained by the fact that the gap used for the definition of
discontinuation was longer in our study (90 days) than in the
Lee study (45 days) as well as the fact that these analyses
were conducted in different countries (Germany and South
Korea).

In 2009, Saad et al. showed that approximately 82%,
70%, and 59% of the population in a study involving 566
participants with PA remained on the first anti-TNF drug
after 1, 2, and 3 years of treatment, respectively [21]. More
recently, in 2016, Palmer and colleagues observed in 990 PA
patients receiving anti-TNFa drugs that mean persistence
was approximately 17 months in those receiving first-line
therapy [28]. Two years later, Fagerli et al. estimated that
approximately 47% of 625 participants diagnosed with PA
remained on their initial anti-TNFo therapy after 5 years of
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Fig. 1 Kaplan—Meier curves 100%

Rheumatoid arthritis (N=3,358)

for persistence with biological 90% . i
drugs by diagnosis after 5 years ° —Ankylosing spondylitis (N=1,024)
of fol.low—.up in rheumatology . 80% —— Psoriatic arthritis (N=543)
practices in Germany £ 70%
S 60%
S 50%
12 0,
B 40% 35.2%
® 30% 33.2%
& 0% 31.8%
10% log-rank p=0.028
0%
0 2 3 4 5
Years since start of therapy
RA 3358 2078 1415 978 689 426
AS 1024 648 452 325 21 137
PA 543 355 251 183 111 62
Fig.2 Kaplan—Meier curves 100% male patients (N=1,877)
for persistence with biological o, . _
drugs by gender after 5 years 90% —female patients (N=3,048)
of follow-up in rheumatology = 80%
practices in Germany < 70%
o
123 60%
S 50%
2 40% 33.8%
= 30% 31.9%
& 20%
10% log-rank p=0.035
0%
0 1 2 3 4 5
Years since start of therapy
male 1877 1200 844 593 397 239
female 3048 1881 1276 893 614 386

treatment [32]. Five-year persistence was positively associ-
ated with male gender, prescription of etanercept or adali-
mumab (as opposed to infliximab), and absence of comor-
bidity at baseline. Since the definition of persistence was
similar in this UK study and the present study conducted in
Germany, it is very likely that there are some important dif-
ferences between these two countries in terms of persistence
with biological drugs in patients with PA.

Regarding AS, Govoni et al. discovered that more than
46% of the population were persistent with subcutaneous
biological therapies for at least 1 year in a 2014 retrospec-
tive study including 108 patients from Germany [23]. In
2016, Machado and colleagues observed that 1-year persis-
tence was around 79% in the anti-TNFa+ DMARD group
and 41% in the DMARD group in a study involving 1251
individuals with AS [26]. Finally, in 2018, researchers from
the U.S. showed in 426 patients with AS that approximately
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41% persisted with the index anti-TNFo drug for at least
12 months, 31% discontinued, 21% switched to another anti-
TNFa drug, and 7% discontinued and then restarted [34].
Interestingly, we obtained a higher rate of persistence with
biological drugs in patients with AS after 1 year of follow-
up (72%). Again, this may be related to the fact that we
used a longer interval for the definition of non-persistence
(90 days) than the Machado study (30 days) [26]. Moreover,
these studies were conducted in different settings [23, 26,
34], and it is possible that treatment and management of AS
are not homogeneous across these settings.

Another interesting result of our retrospective study is
that younger individuals were at a higher risk of discontinu-
ation than older individuals. This finding is in line with the
literature since the Mahlich and Sruamsiri study showed that
this risk was lower in RA patients older than 75 years than
in those 60 years or younger [27]. They hypothesized that
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Fig.3 Kaplan—Meier curves 100%
for persistence with biologi- ~\‘ _
cal drugs by age after 5 years 90% Age <30 (N_4_54)
of follow-up in rheumatology 80% ——Age 31-40 (N=605)
practices in Germany ° —Age 41-50 (N=1,048)
=z 70% ——Age 51-60 (N=1,393)
= . ——Age 61-70 (N=865)
E 60% Age >70 (N=560)
& S0% 36.6%
£ 40% 35.2%
% . 33.0‘;/0
o 30% 32.0%
27.9%
20% log-rank p=0.002 20.8%
10%
0%
0 1 2 3 4 5
Years since start of therapy
<30 454 256 149 94 60 35
31-40 605 374 248 166 102 69
41-50 1048 697 511 369 248 149
51-60 1393 873 619 442 317 199
61-70 865 660 551 381 191 121
>70 560 330 213 151 93 52

Table 2 Association between discontinuation of biological drugs and
defined variables in patients treated in rheumatology practices (Cox
regression analyses)

Variable Hazard ratio (95% CI)* p value
Rheumatoid arthritis (M05, M06)  Reference

Ankylosing spondylitis (M45) 0.87 (0.79-0.96) 0.005
Psoriatic arthritis (L40.5) 0.95 (0.85-1.07) 0.449
Women Reference

Men 0.96 (0.89-1.03) 0.238
Age <30 1.29 (1.10-1.52) 0.002
Age 31-40 1.13 (0.97-1.31) 0.112
Age 41-50 0.99 (0.87-1.13) 0.869
Age 51-60 0.96 (0.84-1.08) 0.474
Age 61-70 0.96 (0.84-1.10) 0.543
Age >70 Reference

Diabetes 1.04 (0.92-1.18) 0.533
Hypertension 1.04 (0.95-1.14) 0.385
Obesity 0.88 (0.76-1.02) 0.099
Depression 1.05 (0.92-1.20) 0.489
Prescription of a systemic corticos- 0.95 (0.89-1.03) 0.206

teroid within 6 months prior to
the index date

#Multivariate Cox regression, adjusted for diagnosis, gender, age, and
comorbidities

the acceptance of disease is higher in the elderly than in
young people and that elderly people are followed more fre-
quently by rheumatologists than young people because they
are at a great risk for drug interactions and side effects. In

addition, we found that AS was associated with a signifi-
cantly decreased risk of biological drug treatment discon-
tinuation compared to RA. In 2007, Brocq et al. showed in
4472 patients with inflammatory joint disease that individu-
als with AS were more persistent than those with RA [40].
It was hypothesized that escape phenomenon, infections,
and absence of therapeutic response are more common in
patients with RA than in those with AS [26].

Although these findings are of great interest, this study is
subject to several limitations that should be acknowledged
at this point. First, there was no information regarding dis-
ease severity, even if such severity may play an important
role in persistence with biological drugs. Second, we had no
access to the data of patients followed in hospitals. Third,
information on social status was not available. Fourth, we
could not investigate the reasons for discontinuation (e.g.,
escape phenomenon, side effects, infections, clinical remis-
sion, or absence of response). Thus, it is possible that the
higher persistence rate observed in patients with AS may
not only be due to differences in patient profiles but also to
the fact that there are fewer treatment options available to
these patients. Finally, since non-rheumatic disorders (e.g.,
diabetes or depression) were not commonly documented by
rheumatologists, this may explain why these comorbidities
were not significantly associated with persistence with bio-
logical drugs in our study.

Overall, persistence with biological drugs was low in
patients treated in rheumatology practices in Germany. Age
and type of disorder had a significant impact on the risk of
discontinuation. Further studies are needed to gain a better
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understanding of the reasons for non-persistence in individu-
als with rheumatoid arthritis, psoriatic arthritis, and ankylos-
ing spondylitis followed in this setting.
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