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Objective: To assess polypharmacy and related medication aspects in Middle-European
rheumatoid arthritis (RA) patients, and to discuss the results in view of a systematic
literature review.
Methods: In this retrospective cohort study, charts were reviewed from RA-patients
consecutively recruited between September 27, 2017 and April 29, 2019. Drugs were
assigned to the Anatomical Therapeutic Chemical (ATC) groups as proposed by the
World Health Organization (WHO). Results were compared to those of a systematic
literature review.
Results: One hundred seventy-five consecutive RA-patients were included. The
mean number of drugs was 6.6 ± 3.5, with 2.4 ± 1.2 drugs taken specifically for
RA—compared to 2.6 in the literature. 33.7% of patients experienced polypharmacy
defined by ≥5 drugs, compared to 61.6% in the literature–with women affected more
frequently than men. After 7 years of follow-up, the number of drugs increased in all
ATC-groups by an average of 12.7 %, correlating with age (Corrcoeff = 0.46) and
comorbidities (Corrcoeff = 0.599). In the literature, polypharmacy is not always defined
precisely, and has not been considered in management guidelines so far.
Conclusion: Polypharmacy is a frequent issue in RA-management. With an increasing
number of comorbidities during the course of the disease, polypharmacy becomes even
more relevant.
Keywords: arthritis (including rheumatoid arthritis), clinical pharmacology, polypharmacy (source: MeSH, NML),
coding, comorbidities, drug intake, gender differences
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INTRODUCTION

defined by number of inappropriate medications according
to Beers criteria from 2012” and “depending on number of
comorbidities” in RA compared to controls. Search items are
listed in the (Appendix 1–3). Publications were included with
patients diagnosed with RA, without geographical limits and
in English language up to February 2020. Both risk factors
and indicators for higher prevalence of polypharmacy were
considered as outcome of observational studies published until
February 2020. Literature from PubMed and the Cochrane
databases was included if written in English language. Additional
hand searches were performed in the publications cited for this
work. The PRISMA guidelines were applied, Mendeley Desktop
(Version 1.19.3) used for citation purposes. Search items are
listed in Table 1, and the selection process summarized in a flow
diagram (Figure 1).

Several definitions exist for polypharmacy (1), including
the number of medications (usually above 4) and their
inappropriateness (2, 3). The number of patients affected
by polypharmacy considerably varies when using different
definitions (3). Polypharmacy may result in unwanted drug
interactions (4), and/or lead to an increase of adverse and serious
adverse events, with more frequent admissions to hospitals,
thus extending the costs of health care (5). In elderly people
over 65 years, more than 50% are prescribed more than 6
medications, and almost 20% receive an inappropriate drug
(5). An increasing amount of comorbidities is directly linked
to the number of medications advised (6). Especially elderly
patients are affected and more endangered by the prescription
of unnecessary medications due to their usual higher number of
comorbidities (7).
Over the last decades, the incidence of rheumatoid arthritis
(RA) remained constant but shifted over the years with a
decrease in seropositive and an increase of seronegative RA
(8). In RA, life expectancy is shortened by 2–3.5-fold compared
to the general population (9). Modern treatment medications
and approaches enable to lower disease activity, but mortality
still remains unchanged higher than in control groups (10).
The increased standardized mortality ratio of 50%–independent
from age and gender (11)—is related to cardiovascular events,
infections, extra-articular manifestations, with a possible (but still
not clearly defined) role of treatments such as glucocorticoids.
The excess in cardiovascular risk is not fully explained by
conventional risk factors like age and arterial hypertension.
Comorbidities can decrease life quality and physical functioning
and are even important in patients close to remission (12),
other comorbidities might not affect or be affected by RA at
all (13). Since comorbidities usually need additional treatment,
patients with comorbidities are expected to be more exposed to
polypharmacy than those patients without comorbidities. Some
diseases seem to appear more likely before RA diagnosis and
might predispose for RA, such as other autoimmune diseases
and epilepsy. Before diagnosis, RA patients do not have more
comorbidities than controls (7).
According to a systematic literature review non-compliance is
reported in up to 55% of elderly patients with polypharmacy (14),
although the percentages of elderly US veterans feeling to have
too many medications are surprisingly low with 4% (15). This
discrepancy may be result from different definitions of treatment
in administrative and clinical settings.
This observational longitudinal cohort-study retrospectively
assessed polypharmacy and comorbidities in consecutive MiddleEuropean RA-patients to estimate the frequency and to identify
possible causes of polypharmacy, and to discuss local data with
results of a systematic literature review (SLR).

Cohort Study and Chart Review
The study is designed as a retrospective, longitudinal cohort
study in the setting of a Middle-European secondary/tertiary
referral center (project name: SolutionX). After informed and
written consent, consecutive patients are recruited by a single
investigator (M.S.), and all RA patients recruited between
September 27, 2017 and April 29, 2019, were included. A positive
vote was obtained from the ethical committee of the Medical
University of Innsbruck (September 15, 2017, AN 2017-0041
317/4.18). Less than 1% of the patients denied recruitment or
could not be recruited because of a psychiatric disease.
The chart review was performed following the STROBE
recommendations for cohort studies. Data were selected from
the physician’s reports stored in the hospital information
system (Cerner), if follow-up data were available. The DiseaseActivity-Score-28 (DAS28) was calculated using the Clinical
Disease Activity Index (CDAI), together with the erythrocyte
sedimentation rate (ESR). Medication was classified according
to the Anatomical Therapeutical Chemical (ATC) Classification
System of the World Health Organization Collaborating Center
for Drug Statistics Methodology (WHOCC). Medication was
sorted as prescribed daily, weekly, monthly, every few months,
and on demand. The absolute number of drugs with two or more
effective ingredients was counted once, and then listed in the
different ATC classifications of their active agents. In case there
was no information about the frequency of intake, the frequency
given in the recommendation was used. Local treatments,
Chinese and other herbs, homeopathy, and micronutrients were
not considered. Obesity was defined using the body mass index
(BMI) >30 kg/m², and anemia was defined as hemoglobin (Hb)
of <12 g/l in female and <13 g/l in male patients.
After pseudonymization, data were analyzed using the SPSS
program (Version 26, October 2019, IBM). Descriptive statistics
included means and standard deviations as well as frequencies
of different characteristics. Box plots were used to visualize
comparisons between groups. The Shapiro–Wilk-test was used
to test for normal distributions to decide for further test choices.
To compare groups, the Wilcoxon test was used for not normal
distributed dependent variables and the Mann–Whitney-U-test
for independent not normal distributed variables to detect
significant increases or decreases in the number of medications

PATIENTS AND METHODS
Literature Review
A literature review was performed with PICO questions on
polypharmacy “as defined by number of medications,” “as
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TABLE 1 | Study characteristics from the literature review with Beers criteria as available (ordered according to year of publication).
Publication

Study size

Study
design

Female (%)

Age (years)

Disease
duration

Beers criteria

Number of
comorbidities

Refernces

1985

108 clinical +
153 outpatient

CS

68.8 %
clinical
73.7 %
outpatient

N/A

N/A

N/A

N/A

(16)

1999

1975: 148
1995: 164

C

1975: 79.1 %
1995: 76.8 %

1975: 46.3 y
1995: 48.6 y

14 y
13.3 y

N/A

1975: 10 % 1995:
15 %

(17)

2007

348

C

71.8%

61.4 y

13.1 y

N/A

Mean 2,
17.2 % 1
21.8 % 2
21.3 % 3
27 % > 3

(6)

2011

295 (∼50 % RA)

C

55.6 % >65 y
67.3 % <65 y

73 >65 y
49 <65 y

N/A

N/A

N/A

(18)

2016

54

CS

100%

Without PP:
39 y with PP:
45 y

3y

N/A

Without PP: 43.3
%
with PP: 76.2 %

(19)

2017

1,101

C

78.8%

61.3

10.4 y

N/A

N/A

(20)

2019

200

CS

86%

64

N/A

12x inappropriate-4.2 %
2 duplications-0.7 %
3 contraindications −1 %
2× missing-0.7%

3.1 comorbidities
(56.5 % ≥ 3
comorbidities)

(21)

2019

792

CS

89%

56.6

12.7 y

N/A

59 % 1–3
24.5% >3

(22)

2019

22,005

C

76%

57

10

N/A

N/A

(23)

C, cohort study; CS, cross-sectional study; N/A, not assessed; y, years.

and functional impairment, resulting in a higher risk of hospital
admissions (20, 23).
In 24.446 RA-patients from these studies, treatment included
an average of 5.3 medications (Table 2). Some of these
studies showed that 45.1% of RA-patients have additional
comorbidities, and 61.6% of all RA-patients are affected
with polypharmacy (Table 2). Polypharmacy was significantly
associated with comorbidities and the use of corticosteroids,
MTX and bDMARDs (22). Additional aspects were that
polypharmacy had a negative impact on health-related quality
of life (19), is common also in hospitalized RA-patients (16)
with specific RA-medications increasing between 1978 and
1995 (17). RA-patients older and younger than 65 years
are treated differently (18), and polypharmacy is associated
with drug-related problems [Odds Ratio = 2.96 (1.48–5.91);
p = 0.003] (21). Besides, a non-compliance rate of 7.6%
(drugs being “not taken or administered at all”) is reported
with a correlation between non-compliance and polypharmacy
(p = 0.027) (21).

between first and last visits for different ATC-Groups and men
and women, as well as estimate the significance in differences of
gender. For the estimation of possible correlations between the
number of medications and factors such as age, disease duration,
and -activity, comorbidities and RF, the Pearson correlation
coefficient (PCC), and for comparisons between different age
groups, the Kruskal–Wallis-Test was used, with additional post
hoc analysis using Dunn–Bonferroni-tests to exclude possible
confounders during the test.
Assessments of the risk of bias to the manuscript were
low for patients’ selection (>98% of consecutive patients were
included), there was no relevant performance or detection bias
(with retrospective design). There may be an attrition bias (as
patients may have switched to another rheumatologist outside
the hospital—with affected the study only if it was the last
visit, the manuscript, however, only described the visits in
this hospital).
Anonymized data are available by the authors on request.

RESULTS

Comorbidities and Side-Effects of RA as
Cause of Polypharmacy in the Literature

Polypharmacy in Rheumatoid Arthritis
Literature

A mean of 2.8 comorbidities and side effects of RA is reported
in 2 studies, and considered responsible for polypharmacy and
drug-to-drug interactions (20, 22). More specifically, increasing
numbers of comorbidities have been related to the number of
drugs (20), with a significant correlation with a standardized

A total of nine studies are included into this review (Figure 1,
Table 1). Overall, polypharmacy is common and considerable
in RA-patients (6). Polypharmacy has been associated with age,
female gender, multimorbidity, disease activity, disease duration,
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FIGURE 1 | Flowchart picturing the process of the SLR.

hospitalisations, especially for those patients taking more than
10 drugs (20). 44.5% of these hospitalisations happened due to
a possible severe adverse event (SAE), and a RA-specific drug was
involved in 51.9% of these patients. An increased rate of SAEs
was reported together with an increased number of medications,
with infection as the most common SAE. The authors’ calculation
provides an Hazard ratio (HR) of 1.13 as additional risk for SAEs
per drug (23).

regression weight of 0.54 in another study (6). Others describe
a correlation between the number of medications and the
Rheumatic Disease Comorbidity Index (RDCI), one of various
implemented indexes to account comorbid illnesses (23). These
authors discuss a possible effect of the severity of comorbidities,
as severe diseases may need more medications.

Adverse Events and Polypharmacy in the
Literature
Reporting of adverse events widely varies between the studies.
Adverse reactions have been described in 38.8 % of RApatients, most of them associated with DMARDs, even associated
with polypharmacy (21). Another study reported a “non-linear
association” between the number of medications and acute

Frontiers in Medicine | www.frontiersin.org
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For this Middle-European longitudinal observational
study, datasets from the first and the last visit at the
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TABLE 2 | Polypharmacy, total number of medications, and frequency of prescribed RA-related medications (DMARDs, glucocorticoids and NSAIDs) in the literature.
Number of
patients [n]

Polypharmacy
[%]

Number of
medications

DMARDs [%
of patients]

348

69.5 % (>3)

5.4 (2.4 for RA)

86.8

MTX: 56.3 %

N/A

31.3

19.5

(6)

54

44.4 %

N/A

N/A

N/A

N/A

N/A

N/A

(19)

1,101

N/A

5.2

79

45 % Mono
26 % Double
8 % Triple

22

16

N/A

(20)

200

64.5 %

5.5

94.5

59 % Mono
26.5%
Double 7 %
Triple MTX:
67 %

1

50

28.5

(21)

792

67.9 % (>5)

5.5 (2.8 for RA)

N/A

90.9 % MTX:
68 %

35.7

47

9.1

(22)

22,005

N/A

5 for others

(23)

N/A
82.5 ± 5.4

csDMARD
[%]

N/A
84.8 ± 6.1 %

bDMARD
[%]

Glucocorticoids NSAIDs [%]
[%]

N/A

38

N/A

25.2 ± 10.2

37.3 ± 5.1

14.7 ± 7.3

References

N/A, not assessed. Last row mean ± SD, standard deviation, weighted for number of patients.

FIGURE 2 | Numbers of medications increase in age groups over 30 years between first (white) and last (gray) visit (p = 0.001 for age groups 30–49 and 50–69 years
and p = 0.014 for age group ≥70 years. *Describes major statistical outliers outside of three times the interquartile range. The symbol is used by SPSS as outlined in
the methods section.

rheumatological outpatient clinic (with 6.78 ± 5.42 years
apart) are available for 175 RA-patients. Depending on
the definition used for polypharmacy (n ≥4, ≥5, or ≥6
daily, regular medications), 26.3, 21.1, 14.9% of patients are
affected by polypharmacy at the first visit and 45.1, 33.7,
and 28.0% of the patients at the last visit, respectively. These
percentages for polypharmacy increase from the first to last
visit independently from the definition applied. Accordingly,

Frontiers in Medicine | www.frontiersin.org

the average number of medications increases from 3.5 ±
2.9 medications at the first to 6.6 ± 3.5 medications at the
last visit.
At first visit, women took more drugs than men (3.8 ±
2.9 vs. 2.9 ± 2.8 medications, respectively; p = 0.022, using
the Wilcoxon test). At last visit, the number of medications
increased both for women (to 6.8 ± 15.2; p = 0.001,
Mann–Whitney-U-Test) and men (to 6.2 ± 12.3; p = 0.001,
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Comorbidities and RA side-effects are listed in Table 5
according to the ATC-list. Therefore, osteoarthritis is listed
despite being a possible complication of RA after longstanding disease. Other frequent comorbidities involve the
cardiovascular system. Accordingly, medications of the ATCgroup for cardiovascular medication, as well as antithrombotic
medications increased. For example, the number of patients
suffering from arterial hypertension increased from 18.3 to 34.9%
during follow-up. Also, the number of patients with muscular
dysbalances more than doubled from 15.4% at the first to 28%
at the last visit. Most comorbidities and RA-related side-effects
increased. Using an increasing number of antianaemic agents
(ATC-code B03, as numbered in Table 5), only anemia was less
frequent at the last compared to the first visit (with 8.0 vs. 4.6%,
respectively, Table 4).
A linear correlation exists between the number of medications
and the number of comorbidities and side-effects at the first visit
(PCC = 0.458; p < 0.001; Figure 3). At the last visit, this linear
correlation is even more prominent with a relevant PCC of 0.599
(p < 0.001).

TABLE 3 | Patient’s demographics, disease characteristics and medications at
first and last visit (including on request medication, descriptive statistics include
means, and standard deviations; percentages in parentheses calculated from total
number).
First visit
Female gender [%]
Age [years]

Last visit

p-values

73.1

73.1

n.s.

54.5 ± 14.9

61.5 ± 14.4

0.001**

Current Smoker [%]

19.4

18.3

n.s.

-Ex-smoker [%]

9.1

14.3

n.s.

Alcohol, occasionally [%]

33.1

45.7

n.s.

Disease duration [months]

32.9 ± 76.3

114.6 ± 101.9

0.001**

CDAI

12.7 ± 9.8

5.6 ± 6.9

0.001**

DAS28

3.5 ± 1.3

2.7 ± 4.8

0.001**

146.2 ± 361.8

77.8 ± 159.7

n.s.

3.5 ± 2.9

6.6 ± 3.5

0.001**

Rheumatoid factor [U/L]
No. of medications
**Highly significant with p < 0.01.

Mann–Whitney-U-Test), but no longer differed significantly
between women and men.
The number of drugs increases from first to last visit in
all age groups over 30 years (Figure 2). Also, the number of
medications correlates with age both at the first visit and the
last visit [Pearson Correlation Coefficient (PCC) = 0.457 and
0.460, respectively; p = 0.001]. The correlation holds true when
male and female gender are analyzed separately, the number of
medications correlated with age both in female patients at the
first and last visit (PCC = 0.471 and 0.467, respectively; p =
0.001), and in male patients (PCC = 0.467 and 0.450, respectively;
p = 0.002).

Other Potentially Underlying Factors of
Polypharmacy in Rheumatoid Arthritis
Cohort
Further analysis was performed for a possible correlation
between the number of medications with disease activity,
frequency of rheumatologic visits, rheumatoid factor and disease
duration. These parameters did not correlate with polypharmacy
(data not shown).

DISCUSSION

Analysis of ATC-Coded Medication Related
to Comorbidities in Rheumatoid Arthritis
Cohort

This observational study shows polypharmacy (defined as ≥5
medications) in 33.7% of RA-patients, especially in female
patients older than 50 years. This number is low in comparison
with current literature, reporting polypharmacy in as many as
44.4 to 67.9% of all RA-patients (19, 21, 22). The reason for this
difference may be differences of the insurance systems, or the
fact that definitions used for polypharmacy are still not consistent
(2, 6). In the systematic literature review, the definition of more
than 5 drugs was applied in one trial (22), the definitions of more
than 3 drugs in another one (6), while all other studies did not
provide a specific definition used. In order to make observations
and documentations more comparable throughout the literature,
a consensus will be helpful for the future. Nevertheless, the
average patient had more medications in this cohort compared
to the literature (6.6 vs. 5.3, respectively). This indicates different
subgroups of patients with more comorbidities and up to
19 medications.
The approach of this study to use ATC-codes for analyses
of medication groups is new and has not been applied for the
approach to polypharmacy in RA so far. Indeed, ATC-coding
does not only allow the comparison between disease-specific
treatment and treatment of comorbidities, but also comparison
of polypharmaceutical aspects during follow-up. Using the ATCcodes may reduce a possible reporting bias. This can be an

Sorted by the group of ATC codes, medications of 14 ATCgroups and specific classes were taken more frequently at last visit
(Table 3). Not all of them were directly related to RA. RA-specific
medications include immunosuppressants of the ATC-group
L04, hydroxychloroquine, sulfasalazine and glucocorticoids. The
number of the RA-specific medications increased from 0.7 (19.7%
of all 3.5 medications) at the first visit to 2.4 (36.1% of all
6.6 medications) at the last visit. Analgesics add another 1.0
medications (27.4% of all medications) at the first visit and 0.8
(12.4% of all medications) at the last visit.
At the initial visit, 83.4% of all patients showed any
comorbidity in addition to RA (Table 4). This percentage further
increased during the following 7 years to 96% of all patients
having at least one comorbidity or side-effect of RA. The number
of all different types of comorbidities increased, except anemia
was reduced from 8.0 to 4.6% during follow-up.
At the first visit, 32% of the patients had a single
comorbidity, exceptions occurred with one exemplary patient
who presented with 7 different comorbidities beside RA at first
visit. Only 6.78 years later, most of the patients (25.1 %) had
4 comorbidities.
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TABLE 4 | Number of comorbidities at the first visit and months later, assorted to the ATC-group of medication that they are requiring.
Comorbidity

ATC-Code

First visit %

Last visit

Anemia

B03

8.0

4.6

n.s.

Cardiovascular morbidities

C

28.0

47.4

0.001**

Diabetes mellitus

A10

6.9

10.9

0.035*

Lung diseases

R

2.9

4.6

n.s.

Tendon rupture

M01/M02

2.3

10.9

0.001**

p-value

Osteopenia/osteoporosis

M05

13.7

41.1

0.001**

Osteoarthritis

M01/02

64.0

90.3

0.001**

Eye involvement

S01

5.1

12.6

0.002**

Thyroid disease

H03

9.1

12.6

n.s.

Muscular disbalances/back pain

M

18.1

33.0

0.001**

Neoplasms

L01/L02

9.7

18.3

0.001**

Anemia is defined as Hb<12 for female and Hb<13 for males. *significant with p < 0.05, **highly significant p < 0.01.

TABLE 5 | Percentages of ATC-coded medication groups at first and last visit (in alphabetical order).
ATC code

ATC group

% first visit

% last visit

p-value

A
A11/A12

Alimentary and metabolism

54.3

79.4

0.001**

Vitamins and trace elements

28.6

62.3

B1

0.001**

Antithrombotic

13.7

25.1

0.001**

B03

Antianaemic

14.3

62.9

0.001**

C

Cardiovascular

28.6

44.6

0.001**

G

Genito-urinary system

1.7

6.3

0.011**

H02AB

Glucocorticoids

33.1

4

n.s.

H03

Thyroid gland

20.0

26.3

0.005**

J

Antibiotics

1.7

1.7

n.s.

L04

Immunosuppressants

22.9

79.4

0.001**

M

musculoskeletal

60.0

64

n.s.

-M01

NSAIDs (regular and on request)

54.9

49.1

n.s.

NSAIDs (regular intake only)

37.1

12.6

0.001**

-M03

Muscle relaxants

0.6

0

n.s.

-M04

Gout

1.7

6.3

0.011*

-M05B

Bone diseases

9.1

18.3

0.002**

N

Nervous system

20.0

27.4

0.042*

N02

Analgesics

9.1

14.9

n.s.

P01

Antimalaria

4

13.1

0.001**

R

Respiratory

1.1

5.7

0.011*

V

Various

1.1

6.9

0.004**

n.s., not significant; *significant p < 0.05; **highly significant p < 0.01.

osteopenia/osteoporosis (M05B), and cardiovascular treatment
(C). Only the number of analgesics like NSAIDs (M01) was
reduced, and more than two thirds of patients with a prescribed
NSAID at the first visit did not need further regular prescriptions.
These observations went along with the increasing number of
medications (from 3.5 to 6.6 over 6.8 years, with 0.9 newly
prescribed medications per year of observation). With about
5.3 prescribed medications per patient, the mean number of
medications in the few analyzed studies of the SLR was still
only slightly lower than at the last visit in our cohort. Only the
use of NSAIDs was reduced, in accordance with the intensified
treatment for RA. Whereas, at the first visit women took

advantage for future studies, as new medications like tsDMARDs
and bDMARDs can be attributed to existing ATC-codes for
comparisons independent from the specific drugs used. Whereas,
some newer tsDMARDs and bDMARDs are used on a daily basis,
others are applied only every other week or month. 3.4% of RApatients had more than 4 medications on a weekly basis, although
a majority of patients consider “forgetfulness” as an explanation
for non-compliance in weekly dosing (24).
All ATC-assorted groups of medications were prescribed more
frequently at the last visit compared to the first visit. However,
taking a closer look on the different subgroups, major increases
were observed for immunosuppressants (L04), treatments for
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FIGURE 3 | Percentages of patients with increasing number of medications (grouped into ≤3—dark green–, 4–6—light green–, 7–9—yellow–, 10–12—amber–, and
>12—red–) depend on number of comorbidities (0–1, 2–3, 4–5, and 6–7) both at first visit (FV) and last visit (LV).

that cause a difficult-to-treat RA, alongside with extra-articular
manifestations (26). In this Middle-European cohort the number
of prescribed medications did not correlate with disease activity
and disease duration, which had been proposed earlier in other
studies (6, 20).
The question, how much the intake of multiple medications
with possible interactions harms the patient more than provides a
benefit, and reduces the patients’ compliance, is still unanswered.
Bechman et al. (23) addressed two aspects of polypharmacy in his
paper. The aspect of serious adverse events (SAE) could not be
assessed in the Innsbruck cohort, as SAEs did not occur within
the observational period. A certain bias because of admission
to different local hospitals cannot be excluded. Occurrence of
SAEs is certainly another important aspect of polypharmacy.
The EULAR good response rate was observed to be lower with
polypharmacy in his work. In the Innsbruck cohort, disease
activity scores and polypharmacy showed no correlation and
further detailed study would be needed to assess individual
improvements compared to number of medications prescribed.
The most important limitation of this study is its retrospective
design with incomplete datasets (resulting e.g., in heterogeneity
of times from first to last visit) and the relatively small sample
size. Also, more detailed information on the type of increase
in number of medications (early or late, linear or logarithmic)
could not be answered in this retrospective study. In the literature
review, one study included only 50% of the 295 patients with
RA (18), and not all studies provide exact numbers of patients

more medications than men, both women and men had more
medications at the last visit. Also in the SLR, polypharmacy
is reported to be associated with age, whereas results are
inconclusive for the gender association (6, 20, 23).
The increasing number of medications strongly correlates
with the number of comorbidities (Figure 3). This observation
is expected but becomes relevant at the last visit with 95% of the
RA-patients suffering from one or more diseases other than RA.
Almost every RA-patient needs co-medication together with the
RA-treatment, thus easily facing the problem of polypharmacy.
As at the same time polypharmacy is suspected as a risk
factor for mortality and morbidity, polypharmacy is therefore
recommended to be avoided especially in the elderly (1). In
this Middle-European cohort, RA-patients over 70 years of age
had 8.6 medications if they had already fulfilled the criteria of
polypharmacy with 5.8 medications at the first visit. Indeed,
the number of medications correlated with age groups. These
findings correspond to the literature in general but could be
specifically confirmed for RA-patients in this cohort now. Taken
together, comorbidities requiring additional medication can be
related to the disease course itself or to RA-treatment (for
example arterial hypertension after NSAIDs). Comorbidities,
however, should not lead to hesitance of prescribing DMARDs
to achieve the treat-to-target goals. Certainly not age itself
but the comorbidities make a difference between the vital and
the frail patient, as mentioned by many rheumatologists (25).
Furthermore, comorbidities are one of the most frequent reasons,
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the definitions of polypharmacy should be reported, and
a consensus be reached on the most relevant definition
of polypharmacy.

with comorbidities. Second, there is no consistent definition
which comorbidities to be assessed in clinical studies with RA.
In this Middle-European study osteoarthritis is considered as
comorbidity, although osteoarthritis could also be secondary to
RA. Also, anemia can be related to RA itself, to its medication
or occur independent from both (but still is summarized as
ATC-code B03). Age and the number of comorbidities certainly
are confounders for this study. With this approach, it cannot
be excluded, that the number of medications does not only
correlate with the number of comorbidities, but purely depends
on the increased age. Furthermore, the female gender could be a
confounder because of similar age changes. Concerning the SLR,
the exclusion of Embase and a biased rob of the studies have to be
considered as additional limitations.
Improved studies on polypharmacy have to rely on detailed
data sets, including all parameters possible relevant for
assessment of risk factors and consequences of polypharmacy.
Disease-specific treatment may prevent additional prescription
of analgesics, thus avoiding unnecessary polypharmacy
and further supporting the strategy of T2T (27). In RApatients, knowledge about the underlying diagnosis, risk of
disease complications and comorbidities will be critical to
improve patients’ adherence, especially in aged women with
comorbidities. If the patient needs more pain medication than
expected, diagnosis and treatment should be reconsidered. Drug
indications, contraindications, and doses have to be re-evaluated
on a regular basis, to assure an optimal pharmacological
treatment without unnecessary polypharmacy.
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CONCLUSION

SUPPLEMENTARY MATERIAL

In rheumatoid arthritis, polypharmacy affects more
than a third of RA-patients and increases with age and
number of comorbidities. Only a few RA-studies focus on
polypharmacy in the literature so far. In future studies
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