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Unintentional Monotherapy in Rheumatoid Arthritis Patients
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Objective: To determine the rate of unintentional monotherapy (UM;
switching to monotherapy from combination therapy of patients' own voli-
tion) in rheumatoid arthritis patients receiving tofacitinib and to evaluate
tofacitinib survival rate.
Methods: This national, multicenter study included patients' data from
the TURKBIO Registry. Demographics, clinical characteristics, disease
duration and activity, comorbidities, and treatments were analyzed.
Results: Data of 231 rheumatoid arthritis patients (84.8% female, median
age, 56 years) were included; 153 were initially prescribed combination
therapy and continued to their therapies; 31 were initially prescribed com-
bination therapy but switched to monotherapy on their own volition (UM);
21 were initially prescribed monotherapy and switched to combination
therapy; 26 were initially prescribed monotherapy and continued to their
therapies. The rate of comorbidities at the time of data retrieval was higher
in the UM group than in the combination group (83.3% vs. 60.3%,
p = 0.031). Presence of comorbidities was a significant factor affecting
switching tomonotherapy ( p = 0.039; odds ratio, 3.29; 95% confidence in-
terval, 1.06–10.18). The combination andUMgroups did not differ regard-
ing remission rate assessed by Disease Activity Score 28-joint count
C-reactive protein (60.5% and 70%, respectively; p = 0.328). Drug survival
rates of the UM and combination groups did not differ. The median drug
survival duration of tofacitinib was 27+ months with 1- and 4-year drug
survival rates of 89.6% and 60.2%, respectively, in the UM group.
Conclusions: Although 13.4% of the study population startedmonother-
apy unintentionally, drug survival and remission rates of the UM and com-
bination groups were not different. Comorbidity was a factor affecting tran-
sition from combination therapy to monotherapy.
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PRACTICAL CLINICAL MESSAGES

• For patients with comorbidities using multiple medications, ad-
herence to treatment is difficult.

• Comorbidities in rheumatoid arthritis patients should be thor-
oughly investigated, and monotherapy should be considered
when deciding on treatment in cases with multiple comorbidities.

• In conventional synthetic disease-modifying antirheumatic
drug–resistant rheumatoid arthritis patients, monotherapy with
advanced treatments may be an effective treatment option.

Rheumatoid arthritis (RA), an autoimmune disease present-
ing with persisting synovitis and multisystem inflammation and
leading to destruction of joints and disability at the end, is esti-
mated to affect 0.24% of the world's population.1,2 Uncontrolled
disease may decrease productivity and impair quality of life.3 To-
day, the main goal of treatment is to provide sustained clinical re-
mission. Although analgesics and nonsteroidal anti-inflammatory
drugs (NSAIDs) are used to reduce symptoms, disease-modifying
antirheumatic drugs (DMARDs) are the basis of treatment.2
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Methotrexate (MTX), a conventional synthetic csDMARD
(csDMARD), remains the main drug in the initial treatment of
RA. Methotrexate is involved in combination therapies with glu-
cocorticoids or csDMARDs, biological DMARDs (bDMARDs),
or targeted synthetic DMARDs (tsDMARDs).4 The current opti-
mal regimen in RA patients with early or confirmed disease who
have no response to csDMARDs is the use of MTX with a
bDMARD or a tsDMARD.4 Nevertheless, in routine practice,
nearly 30% of the patients use bDMARDs as monotherapy.5–7

Reasons for monotherapy include toxicity/intolerance to DMARDs,
patients' unwillingness to receive concomitant DMARDs, and
physician decision.8 On the other hand, 3-year drug survival rate
is similar in those on monotherapy and combination therapy.8

Drug survival is an indirect indicator of efficacy of treatment
and absence of toxicity.8

Although unintentional monotherapy (UM; switching to
monotherapy from combination therapy on patients' own volition)
generally is not studied, some of the patients are thought to switch
to monotherapy unintentionally; that is, although they are pre-
scribed combination therapy, they begin to use monotherapy with-
out telling their physicians. The issue of skipping part of prescrip-
tions by the patients without medical advice may be missed by
many researchers. In the present study, the percentage of UM in
RA patients who receive tofacitinib was aimed to be determined.
Therefore, RA patients using tofacitinib, which is a tsDMARD,
in combination therapy or as monotherapy were evaluated. More-
over, various features of the patients who received UMwere com-
pared with the features of those who received combination ther-
apy, and drug survival rate of tofacitinib was calculated.
MATERIALS AND METHODS
The present study was designed as a national, multicenter

study. Data of the patients were obtained from the TURKBIO
Registry, which was approved by the Ministry of Health in July
2013 and is the first nationwide biological registry with the contri-
bution of different rheumatology centers across Turkey (https://
www.turkbio.com/). The study was conducted according to the
1964 Helsinki Declaration and its later amendments and approved
by the Clinical Research Ethics Committee of Dokuz Eylül Uni-
versity (approval no. 2016/03-05, date: February 11, 2016).

Patients who had received and either discontinued or
switched to another biological or nonbiological drug and patients
who were still receiving tofacitinib and had at least 2-visit data in
TABLE 1. General Characteristics of the Patients With RA

Characteristics

Sex, n (%)
Female
Male
Age, median (Q1–Q3), y
Disease duration, median (Q1–Q3), y
Follow-up duration, median (Q1–Q3), mo
RF positivity, n (%)
Anti-CCP positivity, n (%)
DAS28-CRP, median (Q1–Q3)
No. previously used bDMARDs, median (Q1–Q3)
No. previously used csDMARDs, median (Q1–Q3)
Previous glucocorticoid use, n (%)

Anti-CCP, anti–cyclic citrullinated peptides; Q1–Q3, 25th percentile to 75th

366 www.jclinrheum.com
addition to the baseline visit data were included in the study. The
database of the TURKBIO Registry was used to obtain the follow-
ing information: demographic features, clinical features, disease
duration of RA, Disease Activity Score 28-joint count C-reactive
protein (DAS28-CRP), comorbidities, and treatment-related data
(including adverse events during the treatment and reasons for drug
discontinuation).

Statistical Analysis
Data were analyzed using the PASW Statistics for Windows,

version 18.0 (SPSS Inc., Chicago, IL). Descriptive statistics are
presented as numbers and percentages for categorical variables
and as median and 25th percentile (Q1) to 75th percentile (Q3)
for numerical variables. The conformity of data to normal distribu-
tion was tested using visual (histogram and probability graphs) and
analytical methods (Kolmogorov-Smirnov/Shapiro-Wilk tests). A
χ2 test was used to compare multiple groups of categorical vari-
ables; if the χ2 assumptions were not met, the Fisher exact test
was used. Comparison of multiple groups of non–normally distrib-
uted numerical variables was performed using the Kruskal-Wallis
test. To evaluate the factors affecting switching to monotherapy
from combination therapy, a logistic regression analysis was per-
formed using the backward likelihood ratio method. ACox regres-
sion model was used to determine the factors affecting survival of
drug (tofacitinib). Drug survival was calculated using the
Kaplan-Meier method. p < 0.05 was considered significant.
RESULTS
Among 318 RA patients fulfilling the study criteria, 231 pa-

tients in whom current treatment data were available were in-
cluded in the analysis. The median age of the patients was
56 years, and 84.8% of the patients were female. General features
of the study patients at baseline are shown in Table 1.

Among 231 patients, physicians initially prescribed combi-
nation therapy to 184 patients (79.7%) and monotherapy to 47 pa-
tients (20.3%). The patients were divided into 4 groups according
to the treatment initially prescribed by the physicians and their cur-
rent treatment.

(1) Combination group (n = 153): The physician initially pre-
scribed combination therapy, and the patients continued to
receive combination therapy.
n Value

231
196 (84.8)
35 (15.2)

231 56 (47–63)
223 10.5 (7.2–16.5)
231 13.6 (6.8–25.5)
200 131 (65.5)
190 123 (64.7)
231 3.7 (2.6–4.6)
231 0 (0–1)
231 2 (0–3)
231 91 (39.4)

percentile; RF, rheumatoid factor.

© 2023 The Author(s). Published by Wolters Kluwer Health, Inc.
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TABLE 2. Some Characteristics of the Patients Receiving
Unintentional Monotherapy and Reasons for DMARD Therapy
Discontinuation

Characteristics (N = 24a) n (%)

Extra-articular system involvement related to RA 3 (12.5)
Use of medication for a nonrheumatic disease 19 (79.2)
Presence of comorbidities 20 (83.3)
Comorbiditiesb

Hypertension 9 (37.5)
Cardiac disease 7 (29.2)
Diabetes mellitus 6 (25.0)
Osteoporosis 3 (12.5)
Other 8 (33.3)
Reasons for DMARD therapy discontinuation (N = 24a) n (%)
Not wanting to use many drugs 9 (37.5)
Drug adverse effects 8 (33.3)
Not being able to access the drug 6 (25.0)
Drug becoming ineffective 1 (4.2)

a Information of 7 patients could not be obtained.
b More than 1 comorbidity can be seen in 1 patient.
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 on 12/18/2023
(2) Unintentional monotherapy group (n = 31): The physician
initially prescribed combination therapy, and the patients re-
ceived monotherapy of their own volition.

(3) Monotherapy to combination group (n = 21): The physician
initially prescribed monotherapy, and then the patients were
switched to combination therapy.

(4) Monotherapy group (n = 26): The physician initially pre-
scribed monotherapy, and the patient still continued to
receive monotherapy.
BLE 3. Comparison of the Patients Receiving Unintentional Mon

n Combination

x, n (%) 153
male 130 (85.0
ale 23 (15.0
e, median (Q1–Q3), y 153 54 (45–
sease duration, median (Q1–Q3), y 146 10 (7–1
llow-up duration, median (Q1–Q3), mo 153 12.3 (6.2–
ing tofacitinib, n (%) 153
ntinue 123 (80.4
scontinue 30 (19.6
S28-CRP, n (%) 152 2.3 (1.75

esence of comorbidities, n (%) 131 79 (60.3
evious glucocorticoid use, n (%) 153 62 (40.5
evious bDMARD use, n (%)
esent (≥1 bDMARD) 153 45 (29.4
sent 108 (70.6
evious csDMARD use, n (%)
esent (≥1 csDMARD) 153 98 (64.1
sent 55 (35.9
ncomitant NSAID use, n (%) 136 92 (67.6
ncomitant prednisolone use, n (%) 153 51 (33.3

Q1–Q3, 25th percentile to 75th percentile.

2023 The Author(s). Published by Wolters Kluwer Health, Inc.
According to these findings, the rate of UM among 231 pa-
tients was found to be 13.4% (n = 31).

The characteristics of the patients according to the treatment
groups are presented in Supplemental Digital Content 1, Table S1
(http://links.lww.com/RHU/A615). The reasons for DMARD ther-
apy discontinuation and some other characteristics of the patients
receiving UM are shown in Table 2.

Comparison of the UM group with the combination group
revealed no significant difference in terms of sex, follow-up dura-
tion, continuing to use tofacitinib, DAS28-CRP scores, previous
glucocorticoid use, and concomitant NSAID and prednisolone
use. However, the percentage of patients with comorbidities in
the UM group (83.3%) was significantly higher when compared
with that in the combination group (60.3%, p = 0.031). Moreover,
the ratio of patients receiving at least 1 bDMARD previously was
found to be significantly higher in the combination group (29.4%
vs. 9.7%; p = 0.023) (Table 3).

No significant differencewas found between the patients previ-
ously receiving and not receiving bDMARDs in terms of drug sur-
vival rate (median, 40+ and 48+ months, respectively; p = 0.350).
According to the Cox regression model, previous bDMARD use
was not found to be a factor affecting survival of drug (p = 0.353;
hazard ratio, 1.40; 95% confidence interval [CI], 0.69–2.85).

In the logistic regression analysis performed by creating a
model including age and presence of comorbidity, the presence
of comorbidity was found to be a significant factor affecting
switching to monotherapy (UM) from combination therapy
( p = 0.039; odds ratio, 3.29; 95% CI, 1.06–10.18).

The remission rate at the last visit (60.5% and 70%, respec-
tively; p = 0.328) as measured by DAS28-CRP was comparable
in both groups.

The Kaplan-Meier analysis performed to determine the drug
survival rate of tofacitinib in the UM and combination groups re-
vealed that drug survival rate was similar in the 2 groups (Table 4
and the Figure).
otherapy With the Patients Receiving Combination Therapy

Therapy n Unintentional Monotherapy p value

31
) 24 (77.4) 0.300
) 7 (22.6)
62) 31 60 (50–64) 0.067
6) 30 9 (5–18) 0.584
23.7) 31 13.6 (6.0–21.6) 0.882

31
) 25 (80.6) 0.974
) 6 (19.4)
–3.1) 30 2.2 (1.8–3.2) 0.727
) 24 20 (83.3) 0.031
) 31 12 (38.7) 0.851

) 31 3 (9.7) 0.023
) 28 (90.3)

) 31 20 (64.5) 0.961
) 11 (35.5)
) 26 19 (73.1) 0.585
) 31 10 (32.3) 0.908

www.jclinrheum.com 367
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FIGURE. The Kaplan-Meier curve for the drug survival rate of
tofacitinib.
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DISCUSSION
The present study aimed to determine the rate of patients

who were prescribed combination therapy by their physicians
but decided to switch to monotherapy (UM) on their own volition
and to investigate the characteristics and outcomes of these pa-
tients. For this purpose, real-life data were used, and the rate of
UM among patients receiving targeted therapies was found to be
13.4%. The presence of comorbidities is the most common reason
for switching from combination therapy to monotherapy uninten-
tionally (UM) rather than remaining on combination therapy. Both
tofacitinib drug survival and remission rates were comparable in
the UM and combination groups.

Studies that compare tofacitinib monotherapy with tofacitinib
combination therapy are limited in number. In their meta-analysis,
Buckley et al.9 failed to draw a conclusion in terms of comparison
of effectiveness between tofacitinib monotherapy and combina-
tion therapy (tofacitinib + MTX). In their study, Harnett et al.10

compared monotherapy and combination therapy in terms of
treatment adherence, treatment persistence, and all-cause/RA-re-
lated costs and obtained no significant differences in all parame-
ters. Kivitz et al.11 performed a pooled analysis of tofacitinib trials
and concluded that fewer safety events might be observed by
tofacitinib monotherapy compared with combination therapy
and that better risk-benefit profile could be obtained by tofacitinib
monotherapy in the patients with active RAwhowere intolerant to
csDMARDs. Although the present study used all patient data
from a national registry (TURKBIO Registry), which could lead
to missing data, the combination group and the UM group (pa-
tients who switched to monotherapy of their own volition after
combination therapy) were found similar in terms of age, sex, dis-
ease duration, and follow-up duration; thus, the 2 groups were
comparable. Previous glucocorticoid use, concomitant NSAID
use, and concomitant prednisolone use did not significantly differ
between the combination and UM groups. The rate of patients
with comorbidity at the time of data collection was higher in the
UM group in comparison to that in the combination group
(83.3% vs. 60.3%, p = 0.031). Based on the logistic regression
analysis, presence of a coexisting disease was a significant factor
having an impact on switching to monotherapy from combination
therapy ( p = 0.039, odds ratio: 3.29; 95% CI, 1.06–10.18). The
TABLE 4. Drug Survival Rate of Tofacitinib (Kaplan-Meier
Analysis)

Combination Therapy p

Drug survival rate
6th month 91.5% 0.939
12th month 86.1%
24th month 75.6%
36th month 68.4%
48th month 62.2%
Drug survival time, median 48+ mo

Unintentional Monotherapy
Drug survival rate
6th month 89.6%
12th month 89.6%
24th month 72.3%
36th month 60.2%
48th month 60.2%
Drug survival time, median 27+ mo

368 www.jclinrheum.com
ratio of patients receiving at least 1 bDMARD previously was
found to be significantly higher in the combination group
(29.4% vs. 9.7%; p = 0.023). Nevertheless, previous bDMARD
use was not found to be a factor affecting survival of drug
( p = 0.353; hazard ratio, 1.40).

The most common patient-reported reason for drug discon-
tinuation in the patients switching to UM was unwillingness to
use many drugs (n = 9). Accordingly, the patients having comor-
bidity and using many drugs made them to prefer monotherapy.
Based on the data from the Corrona registry trial, patient-related
factors (history of hepatic disease, neutropenia, and malignancy)
were found effective in the decision of prescribing bDMARDs
as monotherapy.12

Randomized controlled studies have frequently concluded
that combination therapy is superior to monotherapy; however, in-
formation from registry data does not always confirm this situa-
tion. According to some observational studies, monotherapy is
equivalent to combination therapy in terms of efficacy.13 In their
meta-analysis reviewing randomized controlled studies, Buckley
et al.9 comparedmonotherapy (novel DMARD) with combination
therapy (novel DMARD + MTX) in RA treatment. They found
similarity or difference between the efficacies of combination
therapy and monotherapy depending on the DMARDs used. Sim-
ilarly, in their systematic review, Emery et al.14 concluded that
combination therapy seemed to be associated with better out-
comes in some patients; however, they reported that both
bDMARDs and tsDMARDs were effective in monotherapy.
Patient eligibility criteria in randomized trials and populations
with different characteristics in real-world studies may lead to
obtaining different outcomes.13 Among the advanced treatment
agents, interleukin 6 inhibitors and JAK (Janus kinase) inhibitors
were preferred as monotherapy in patients whowere ineligible for
combination therapy, because they were reported to be more effec-
tive in monotherapy as compared with other biologics.15 In the
present study, patients who switched from combination therapy
to monotherapy unintentionally (UM) rather than remaining on
combination therapy were compared with those who stayed
on combination therapy. As a result, the DAS28-CRP remission
rate at the last visit of patients was found to be similar in both
groups (60.5% and 70%, respectively; p = 0.328).

In their study, Finckh et al.16 reported that among the patients
receiving monotherapy, 94% continued to receive monotherapy in
the first year and that the median drug survival duration was
25 months (interquartile range, 19–30 months). In the study eval-
uating the data of 247 individuals from the HURBIO registry
study, Bilgin et al.17 reported that the median duration of
tofacitinib treatment was 10.2 months and that overall drug
© 2023 The Author(s). Published by Wolters Kluwer Health, Inc.
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 on 12/18/2023
retention rate of tofacitinib was 63.9% in 1 year. They stated the
most common cause of discontinuation as treatment failure. In
Australia, tofacitinib was prescribed as monotherapy in 43.4%
of 650 RA patients receiving tofacitinib. In these patients, the me-
dian tofacitinib survival duration was 34.2 months.18 Pope et al.19

analyzed pooled data from 2 long-term, open-label studies in
which tofacitinib was used either as monotherapy or in combina-
tion therapy for RA treatment. They obtained the mean treatment
duration as 3.5 years and the median drug survival as 4.9 years
(95%CI, 4.7–5.1 years). They found that 2-year drug survival rate
was 75.5%, and 5-year drug survival rate was 49.4%, and the av-
erage drug survival was slightly higher in those receiving
tofacitinib as monotherapy than those receiving tofacitinib in
combination therapy. In that study, 50.7% of the patients
discontinued tofacitinib, and the reason was adverse events in
47.2% of the patients and lack/loss of efficacy in 7.1% of the pa-
tients. Discontinuation risk was increased with having diabetes at
baseline, hypertension, negative anti–cyclic citrullinated peptide,
negative rheumatoid factor, and inadequate response to tumor ne-
crosis factor inhibitors. In the present study, the estimated 1- and
4-year drug survival rates were 86.1% and 62.2%, respectively,
in the combination group and 89.6% and 60.2%, respectively, in
the monotherapy group. The median drug survival was 48+
months in the combination group and 27+ months in the mono-
therapy group. There was no significant difference between the
groups in terms of drug survival ( p = 0.939).

Given that the present study included patients' data obtained
from a national registry (TURKBIO Registry), which leads to
missing data, this does not allow us to reach a direct conclusion.
The low number of patients, particularly in the monotherapy
groups, is another limitation of the study. Future prospective stud-
ies are needed to set forth the reasons of patients switching to
monotherapy from combination therapy of their own volition.

In conclusion, UM (switching to monotherapy from combi-
nation therapy of their own volition) is a treatment modality pre-
ferred by a substantial proportion of RA patients. On the other
hand, no negative results were found in the drug survival rate or
response to treatment in the UM patient group. Comorbidities in
RA patients are an important consideration when selecting UM
because these patients not only fear the use of multiple drugs
but also fear the risks of adverse effects. Individualization of treat-
ment and allowing for flexible prescription due to varying patient
characteristics would be advantageous in RA treatment.
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