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SUMMARY

Introduction/Aim. Polypharmacy can increase the risk of side effects and cause adverse drug interactions
with a significant impact on the course of the basic disease. The aim of the study was to determine the
frequency of polypharmacy and examine its impact on the risk of drug-drug interactions in patients with
rheumatoid arthritis (RA). The research was conducted in the form of a retrospective cross-sectional study.
Material and methods. The study included 131 patients diagnosed with RA, treated during 2019 and 2020.
Demographic data and clinical characteristics of the subjects were collected from the medical
documentation (presence of comorbidities, prescribed therapy and number of drugs). In the study,
polypharmacy was defined as the use of more than five drugs, regardless of the length of therapy. Results.
The data analysis of the therapy used by patients showed that 84 subjects (64.12%) used 5 - 9 drugs, both
for the treatment of primary and for the treatment of other present acute and chronic diseases. The analysis
of the collected results identified potential interactions in 86 respondents (65.65%), while the total number
of potential interactions was 164. The most common potential interactions were serious (73.78%).
Analyzing the obtained results, it appears that aceclofenac is the drug that has the potential to enter into
the largest number of interactions with the drugs used in the therapy of RA. Conclusion. Given the wide
range of available drugs and therapeutic modalities used in the treatment of RA, it is necessary to choose
the right combination of drugs in order to achieve the desired therapeutic outcomes and minimize
potential drug-drug interactions.
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INTRODUCTION

Rheumatoid arthritis (RA) is an autoimmune,
chronic and systemic disease of unknown etiology,
characterized by changes in the joints with a tenden-
cy to deform if the therapy is not carried out ade-
quately (1, 2). Modern pharmacotherapy of RA relies
on the use of combinations of the following groups
of drugs: analgesics, nonsteroidal anti-inflammatory
drugs (NSAIDs), glucocorticosteroids (GC), conven-
tional synthetic drugs that modify the course of the
disease (csDMARD) and biological drugs that mo-
dify the course of the disease (h(DMARD) (3). The
choice of RA therapy depends on a large number of
factors, and the most important are: sex, age, degree
of disease activity and the presence of comorbidities
(4).

It is widely known that comorbid conditions
play a key role in achieving optimal therapeutic out-
comes during the treatment of RA, bearing in mind
that a large number of patients suffering from RA
often have two or more comorbidities associated
with them (3). The presence of comorbidities sig-
nificantly influences the choice of therapeutic moda-
lities in patients with RA, which implies the si-
multaneous use of several drugs, consequently lea-
ding to polypharmacy. Polypharmacy is defined as a
simultaneous use of 5 or more drugs in the treatment
of one disease or for the treatment of more than one
disease (5, 6). Polypharmacy can increase the risk of
side effects and cause adverse drug interactions with
a significant impact on the course of the basic disease
(7). In addition, polypharmacy may reduce com-
pliance with prescribed therapy, especially in elderly
patients (8 - 10).

The aim of the study was to determine the
prevalence of polypharmacy and examine its impact
on the risk of drug-drug interactions in patients with
RA.

PATIENTS AND METHODS

A retrospective study was conducted ac-
cording to the principle of cross-sectional study at
the Clinic for Rheumatology of the Military Medical
Academy in Belgrade. The study included 131 pa-
tients diagnosed with RA, treated during 2019 and
2020. Demographic data and clinical characteristics
of the subjects were collected from the medical
documentation (presence of comorbidities, pre-
scribed therapy and number of drugs). Within the

therapeutic protocols, the drugs used in the treat-
ment of RA were considered, as well as additional
therapy, which includes drugs used to treat other
present diseases. In the study, polypharmacy was
defined as the use of more than five drugs, regard-
less of the length of therapy, and the BNF (British
National Formulary) database was used to de-
termine the persistence of potential interactions be-
tween prescribed drugs. The established interactions
are divided into three groups: mild - which do not
cause life-threatening side effects; moderate — inter-
actions that can cause more serious side effects and
which can also partially incapacitate the patient (the
effect is more present in long-term interactions);
serious - interactions that have a life-threatening
effect on the patient that will depend on the ex-
posure and dose of drugs used in the interaction.

Statistical methods

Within the descriptive statistics, the frequency
(%), arithmetic mean with standard deviation and
median with interquartile difference for the exam-
ined parameters are presented. Univariate and
multivariate logistic regression analysis was used to
examine the association between demographic char-
acteristics, total drug numbers and comorbidities,
including specific drugs (independent determinants)
and the existence of interaction as dependent
variables. Statistical analyses were performed using
the SPSS software package (version 20) at the sig-
nificance level p <0.05.

RESULTS

Twenty-nine male subjects (22.14%) and 102
female subjects (77.86%) took part in the study. Table
1 shows the demographic characteristics and data on
the present comorbidities in patients. The average
age of the respondents was 60.25 + 11.21 years (32 -
90 years, median 61 years).

In the conducted research, 80.15% of respon-
dents had comorbidities, while 19.85% of respon-
dents suffered only from RA. The most common
comorbidities were hypertension (44.27%) and
osteoporosis (27.48%). The obtained results show
that 1.57 comorbidities per patient (in relation to all
patients) and 1.97 comorbidities per patient (in re-
lation to patients with comorbidities) were present.

The data analysis of the therapy used by
patients showed that 84 subjects (64,12%) used 5 - 9
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Table 1. Demographic characteristics of respondents and the prevalence of comorbidities

Gender
Men 29 (22.14%)
Women 102 (77.86%)
Age 60.25 +11.21
61 (53.5 - 68)
Comorbidities
Yes 105 (80.15%)
No 26 (19.85%)
Comorbidities (distribution)
1 | 41 (31.30%)
2 | 36 (27.48%)
3 | 19 (14.50%)
4| 8(6.11%)
5| 1(0.76)

Total comorbidities per patient

1.58 (all patients)
1.97 (patients with

comorbidities)
The most common comorbidities in patients
Hypertension 58 (44.27%)
Osteoporosis 35 (26.72%)
Hypothyroidism 18 (13.74%)
Diabetes mellitus 13 (9.92%)
Osteopenia 12 (9.16%)
Lumbar syndrome 7 (5.34%)
Sjogren's syndrome 7 (5.34%)
Arrhythmias 7 (5.34%)
Lung fibrosis 6 (4.58%)
Anemia 6 (4.58%)

drugs, both for the treatment of primary and for the
treatment of other present acute and chronic diseases
(Table 2). The average number of drugs in the
treatment of RA was 3.96 + 1.36 (median: 4). The
most common drugs in the treatment of RA in the
study are corticosteroids (87.02%) and methotrexate
(56.49%). The use of four drugs in the treatment of
RA was the least common (5.34%), while the regimen
of 2 drugs in the treatment of RA was the most
common (48.1%) and referred to the combination of
GC/scDMARD or GC / bDMARD (Table 2).

The distribution of interactions is shown in
Table 3. The analysis of the collected results
identified potential interactions in 86 respondents
(65.65%), while the total number of potential inter-
actions was 164. The most common were serious
(73.78%), while the lowest percentage was recorded
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as mild interactions (9.76%). Each patient with drug
interactions had two interactions.

Table 4 shows logistic univariate and multi-
variate regression when the presence of interaction is
considered as a dependent variable.

In the logistic univariate regression shown in
Table 4, the significance for the occurrence of the
interaction was shown if more than five drugs were
present in the therapy (OR = 6.19; 95% CI = 2.806 -
13.658; p < 0.001). Statistical significance was also
observed when taking into account the total number
of drugs used specifically in the treatment of RA (OR
=2,198; 95% CI = 1,544 - 3,131; p < 0,001). When it
comes to the drugs used in the treatment of RA, sig-
nificance for the occurrence of interactions was ob-
served in patients receiving GC, methotrexate and
NSAIDs (Table 4).
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Table 2. Characteristics of the subjects’ therapy

Total number of drugs
<5 | 32(24.43%)
5-9 | 84 (64.12%)
>10 | 15 (11.45%)
RA drugs 3.96 £1.36
4(3-5)
Drugs for RA - distribution
Corticosteroids | 114 (87.02%)
Methotrexate | 74 (56.49%)
Hydroxychloroquine/chloroquine sulphate | 50 (38.17%)
Sulfasalazine | 12 (9.16%)
Leflunomide | 22 (16.79%)
NSAIL | 52 (39.69%)
Biological catherapy | 18 (13.74%)
Bisphosphonates | 17 (12.98%)
Folic acid | 76 (58.02%)
Vitamin D | 108 (77.86%)
Representation of therapeutic regimens
1 drug (GC or DMARD) 21 (16.03%)
2 drugs (GC/scDMARD or GC/bDMARD) 63 (48,1%)
3 drugs (GC/scDMARD / bDMARD) 40 (30.53%)
4 drugs (GC/multi scDMARD/bDMARD) 7 (5.34%)

Table 3. Distribution of interactions

Interactions
Yes 86 (65.65%)
No 45 (34.35%)

Total identified interactions

164

Mild interactions (number of patients, total identified)

14 (10.69%), 16 (9.76%)

Moderate interactions (number of patients, total identified)

25 (19.08%), 27 (16.46%)

Serious interactions (number of patients, total identified)

74 (56.49%), 121 (73.78%)

Average number of interactions per patient

1.25 (all patients)
1.91 (patients with interaction)

Average number of interactions per drug (only patients with
interaction)

0.27+0.14
0.22 (0.17 - 0.33)

Average number of interactions per RA drugs (only patients | 0.43 + 0.25
with interaction) 0.33 (0.25-0.50)
Average number of drugs per interactions (only patients 4.84+2.74
with interaction) 4.5(2-4)
Average number of RA drugs per interactions (only patients | 2.94+1.31
with interaction) 3(2-4)
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Table 4. Logistic univariate and multivariate regression when the presence of interaction is
considered as a dependent variable

Logistic univariate regression

Independent variable B OR 95% CI SIG
Gender (female) -0.192 | 0.825 | 0.340-2.000 0.670
Age -0.015 | 0.985 | 0.954-1.018 0.378
HTA -0.010 | 0.990 | 0.479-2.045 0.977
DM -0.899 | 0.407 | 0.128-1.295 0.128
Total no. of comorbidity | 0.052 | 1.053 | 0.774-1.432 0.742
Number of drugs >5 1.823 | 6.190 | 2.806 -13.658 | <0.001
Total number of RA drugs | 0.788 | 2.198 1.544-3.131 < 0.001
GC 1462 | 4.314 | 1.476-12.609 | 0.008
MTX 1.175 | 3.237 1.529 - 6.856 0.002
CQ/HCQ -0.401 | 0.670 0.321-1.399 0.286
SSZ 1.040 | 2.829 | 0.592-13.511 0.192
LEF 0.396 | 1.486 | 0.538-4.107 0.445
NSAID 2.266 | 9.641 | 3.469-26.791 | <0.001
Logistic multivariate regression
Independent variable B OR 95% CI SIG
Number of drugs > 5 1.393 | 4.029 | 1.579-10.278 | 0.004
GC 1.786 | 5.963 | 1.575-22.580 0.009
MTX 1.745 | 5.726 2.087-15.713 0.001
NSAID 2.473 [ 11.863 | 3.482-40.418 | <0.001
Constant -3.280 | 0.038 / <0.001

HTA - Arterial hypertension; DM - diabetes mellitus; MTX — methotrexate;
CQ/HCQ - chloroquine/hydroxychloroquine; SSZ — sulfasalazine; LEF - leflunomide

While observing multivariate logistic regres-
sion, a statistically significant presence of interaction
in all important parameters from univariate analysis
was observed, except for the total number of drugs
(Table 4).

While observing multivariate logistic regres-
sion, a statistically significant presence of interaction
was observed .

Table 5 shows the distribution of drugs used
in the treatment of acute and chronic diseases ac-
cording to their therapeutic group, number of pa-
tients and potential interactions with drugs used in
the treatment of RA.

Analysing the obtained results, it can be seen
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that aceclofenac is the drug that has the potential to
enter into the largest number of interactions with
drugs used in the therapy of RA. The potential inter-
actions of aceclofenac are serious in nature. Their fre-
quency is high, as shown by the fact that they make
up 31.71% of the total interactions present, while in
terms of serious interactions present, they make up
42.97%. Pantoprazole also showed a frequency of
being able to interact (Table 5). Acetylsalicylic acid is
the drug that gives the most common interactions of
the moderate type (12). When the drugs used in the
treatment of RA are taken into account, MTX stands
out as the drug that enters into the largest number of
interactions (56.09%).
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Table 5. Distribution of drugs used in the treatment of acute and chronic diseases according to their therapeutic
group, number of patients and potential interactions with drugs used in the treatment of RA

Anatomical
Therapeutic
Chemical sDMARDs bDMARDs | Type of interactions
Classification Drug
System (ATC)
MTX! | PRE2[HCQ? | CQ* [SSZ5 [GOMS |RIX” |[Mild [Moderate | Severe
Antibiotics Amoxicillin * 1 o] o |oflo] o |o]fo 0 1
clavulanic acid
Ceftibuten 1 0 0 0 0 0 0 1 0 0
Ciprofloxacin 1 0 0 0 0 0 0 0 0 1
Clarithromycin 0 1 0 0 0 0 0 0 0 1
Isoniazid 2 0 0 0 0 0 0 2 0 0
Analgesics Aceclofenac 20 32 0 0 0 0 0 0 0 52
Diclofenac 4 6 0 0 0 0 0 0 0 10
Acetylsalicylic acid| 10 12 0 0 0 0 0 0 12 10
Ibuprofen 1 2 0 0 0 0 0 0 0 3
Dexketoprofen 1 2 0 0 0 0 0 0 0 3
Paracetamol 2 0 0 0 2 0 0 4 0 0
Coxibs 1 1 0 0 0 0 0 0 0 2
Meloxicam 0 3 0 0 0 0 0 0 0 3
Anticoagulants Warfarin 0 2 0 0 0 0 0 0 2 0
Antiarrhythmic Amiodarone 0 2 0 0 0 0 0 0 0 2
Proton pump Pantoprazole 33 0] o oo | o |o]o 0 33
inhibitors
Antineoplasticand| g 7 1ol o oo | o |o]o 7 0
immunomodulator
Antianemic Folic acid 0 0 0 0 6 0 0 0 6 0
AntiCD20 Rituximab 1 0 0 0 0 0 0 1 0 0
AntiTNFa Golimumab 1 0 0 0 0 0 0 1 0 0
Formoterol,
COPD therapy budesonide 0 1 0 0 0 0 0 1 0 0
Anti-inflammatory| Sulfasalazine 6 0 0 0 0 0 0 6 0 0
92 64 0 0 8 0 0 16 27 121

MTX!: metotrexate; PRE% prednisolone; HCQ®: hydroxychloroquine; CQ* chloroquine; SSZ°: sulfasalazine; GOM®:

golimumab; RIX7: rituximab

DISCUSSION

With aging, most patients have an increase in
the number of comorbidities. As a consequence of
the manifestation of new comorbidities, the number
of drugs that the patient uses increases, which con-

sequently leads to polypharmacy. In most cases,

polypharmacy is present in older patients, but it

should be noted that the age limit has shifted today,
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and that polypharmacy is becoming more and more
present in middle-aged patients. The main cause of
shifting this limit is reflected in bad life habits, stress
and improper diet (11 - 13).

The presence of polypharmacy is associated
with frequent adverse events such as drug inter-
actions, prolonged hospitalization, and death (14 -
16). In order to avoid potential side effects of
polypharmacy, it is necessary to consider their po-
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tential for interactions before introducing new drugs
into therapy. By doing so, the possibility of inter-
actions can be minimized (17).

The conducted research is a continuation of
the research in which we studied the impact of poly-
pharmacy on the functional ability of RA patients
(18). The results of the conducted research show that
polypharmacy was present in more than two thirds
of patients, where 64.12% of patients in therapy had
5 - 9 drugs, while 11.45% of patients used more than
10 drugs at the same time. The obtained results are
in accordance with other conducted studies which
also show a high prevalence of polypharmacy in pa-
tients suffering from RA (19, 20). A study conducted
by Bagatini F et al. (19) indicates that the prevalence
of polypharmacy was in 95.1% of patients, while the
average minimum and maximum number of drugs
per patient was 7.5 + 3.2 and 12.2 * 4.1, respectively.
It should be taken into account that the conducted
study included 103 patients and that the total num-
ber of drugs used for their treatment was 1,836,
which is significantly more when compared to our
group. A multicenter study conducted by Gomides
AP et al. (20) showed that the presence of poly-
pharmacy in the study group of patients with RA
was 67.9% and referred to patients who had five or
more drugs in their therapy. Based on the results
obtained, it was concluded that the percentage of
polypharmacy increased in patients older than 70
years, who were positive for rheumatoid factor and
had MTX, GC and NSAID in their therapy. Gomides
AP et al. also showed that the maximum number of
drugs prescribed in the treatment of RA was five,
while the total number of drugs for the treatment of
RA and other comorbidities was a maximum of 11
(20), while the most common comorbidity was hy-
pertension in 47% of patients, which is in line with
the results obtained in our study. In a study
conducted by Bagatini F et al. (19), drugs from the
group of proton pump inhibitors and NSAIDs
showed the highest potential for interactions, pri-
marily with MTX. Similar results were obtained by
Ma et al. (21) in their study. Both studies showed
that the use of NSAIDs can cause potential serious
interactions in patients, which is in line with the re-
sults of the study.

In the conducted research, prednisolone was
used as part of the RA treatment, which has the
potential to enter into serious interactions with
NSAIDs. Pflugbeil S et al. (22) also studied potential
interactions in patients treated for RA in their study.

Based on the database program, they identified and
classified potential interactions. By studying drug
metabolism, they came to the conclusion that poly-
pharmacy can significantly contribute to faster
manifestation of interaction. The analysis of the
results of the conducted research showed potential
interactions in MTX and prednisolone, primarily
with NSAIDs and proton pump inhibitors. The
results obtained are consistent with the Cochrane
systematic review (23) which included 8,621 studies
where only 17 studies showed no clinical inter-
actions.

Methotrexate is a synthetic DMARD that has
great potential for interactions with NSAIDs and
leflunomide. In the conducted research, there were
subjects who used leflunomide and MTX at the same
time. Previous studies (24 - 28) have shown that
leflunomide shows hepato- and hematotoxicity, and
it is recommended to avoid the simultaneous use of
these two drugs in order to minimize the harmful
effects of drugs on hematopoiesis and liver. If it is
necessary to combine them, it is desirable to mo-
nitor transaminases and blood parameters (leukocy-
tes, erythrocytes, hemoglobin, platelets, differential
blood count) at certain time intervals in order to
prevent side effects that concomitant use of MTX
and leflunomide may lead to. Interactions of MTX
were also observed during simultaneous administra-
tion of bDMARDs, but in our case, they were not
significant, which was also confirmed by the results
of other authors (29, 30). The Canadian Association
of Rheumatologists studied the interactions between
MTX and the drugs most commonly used in the
treatment of RA and other chronic diseases (31).
They showed that the use of NSAIDs (31, 32), proton
pump inhibitors (31,33) in combination with low
doses of MTX (< 25 mg) will not lead to clinically
significant interactions, while the use in combination
with trimethoprim may lead to side effects even at
low doses of MTX. As a safe alternative to trimetho-
prim in patients with rheumatoid arthritis, the use of
amoxicillin, erythromycin and quinolone is recom-
mended for bacterial infections (31). Clinically
significant interactions and side effects of metho-
trexate are most common in cancer patients on high
doses of the drug (> 500 mg) (34).

The presence of polypharmacy carries with it
the risk of developing potential interactions, while
also increasing the cost of patient care (35). In some
situations, the presence of polypharmacy is almost
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inevitable, however, efforts should be made to fully
justify it.

CONCLUSION

A high prevalence of polypharmacy was
noted in the conducted research. GC and MTX have
been singled out as drugs used in the treatment of
RA with the greatest potential for interactions, and
the possibility of serious interactions was noted
when NSAIDs and/or pantoprazole are co-admin-
istered with RA drugs. The greatest significance for
the occurrence of interactions was shown in the
subjects who had more than five drugs in the
therapy. Given the wide range of available drugs
and therapeutic modalities used in the treatment of
RA, it is necessary to choose the right combination of
drugs, while minimizing the number of potential
interactions in that therapy. A detailed overview of
the patient’s therapy prescribed by a physician and/
or clinical pharmacists is an important procedure to

enable safe and effective RA treatment and prevent
side effects and drug-drug interactions.

Contributions

All authors were involved in the preparation
of the article, and all authors approved the final
version to be submitted for publication.

Acknowledgements

The authors would like to thank the Ministry
of Science, Technological Development and
Innovation of the Republic of Serbia (Grant No: 451-
03-47/2023-01/200113). The authors would also like
to thank the Clinic of Rheumatology, Military
Medical Academy.

The authors report no conflicts of interest.

All authors have contributed significantly to
the publication.

References

1. Scott DL, Wolfe F, Huizinga TW. Rheumatoid
arthritis. Lancet 2010; 376(9746):1094-108.
https://doi.org/10.1016/S0140-6736(10)60826-4

2. Stojanovi¢ S, Stamenkovi¢ B, Nedovi¢ ], et al.
Effectiveness of Tocilizumab after Switching from
Intravenous to Subcutaneous Formulation in
Patients with Rheumatoid Arthritis: A Single-
Centre Experience. Acta Facultatis Medicae
Naissensis 2021; 38(3): 247-56.
https://doi.org/10.5937/afmnai38-31264

3. Saag KG, Teng GG, Patkar NM, et al. American
College of Rheumatology 2008 recommendations
for the use of nonbiologic and biologic disease-
modifying antirheumatic drugs in rheumatoid
arthritis. Arthritis Rheum. 2008; 59(6): 762-84.
https://doi.org/10.1002/art.23721

4. Bagatini F, Blatt RC, Maliska G, et al. Potential
drug interactions in patients with rheumatoid
arthritis. Rev Bras Reumatol. 2011; 51(1): 20-39.
https://doi.org/10.1590/50482-50042011000100003

230 Acta facultatis medicae Naissensis 2024; 41(2): 223-233


https://doi.org/10.1016/S0140-6736(10)60826-4
https://doi.org/10.5937/afmnai38-31264
https://doi.org/10.1002/art.23721
https://doi.org/10.1590/S0482-50042011000100003

10.

11.

12.

13.

Nikola Krsti¢, Nikola Stefanovi¢, Milan Petronijevi¢, I[vana Damnjanovié

National Center for Health Statistics. Healthy
People 2000 Final Review. Hyattsville, Maryland:
Public Health Service; 2001. DHHS Publication
No. 01-0256.

Masnoon N, Shakib S, Kalisch-Ellett L, Caughey
GE. What is polypharmacy? A systematic review
of definitions. BMC Geriatr. 2017; 17(1):230.
https://doi.org/10.1186/s12877-017-0621-2

Pflugbeil S, Bockl K, Pongratz R, et al. Drug
interactions in the treatment of rheumatoid
arthritis and psoriatic arthritis. Rheumatol Int.
2020; 40: 511-21.
https://doi.org/10.1007/s00296-020-04526-3

Zelko E, KlemencKetis Z, TusekBunc K. Medication
adherence in elderly with polypharmacy living at
home: a systematic review of existing studies. Mater
SocioMed. 2016; 28:129-32.
https://doi.org/10.5455/msm.2016.28.129-132

Softic N, Smogavec M, Klemenc-Ketis Z, Kersnik
J. Prevalence of chronic diseases among adult
Slovene population. Zdrav Var. 2011; 50: 185-90.
https://doi.org/10.2478/v10152-010-0043-4

Pivec N, Serdinsek T, Klemenc-Ketis Z, Kersnik J.
Prevalence of disease symptoms in slovenian
adult population and factors associated with their
prevalence. Zdrav Var. 2014; 53: 262-9.
https://doi.org/10.2478/sjph-2014-0028

Menditto E, Miguel AG, Juste AM, Plou BP, et al.
Patterns of multimorbidity and polypharmacy in
young adult
associations among chronic diseases and drugs
using factor analysis. Systematic associations
among chronic diseases and drugs using factor
analysis. PLoS ONE 14(2): e0210701.
https://doi.org/10.1371/journal.pone.0210701

and population: ~ Systematic

Nobili A, Garattini S, Mannucci PM. Multiple
diseases and polypharmacy in the elderly:
challenges for the internist of the third millennium.
Journal of Comorbidity 2011; 1: 28-44.
https://doi.org/10.15256/joc.2011.1.4

Zhang N, Sundquist ], Sundquist K, Ji J. An

Increasing Trend in the Prevalence of

Acta facultatis medicae Naissensis 2024; 41(2):223-233

14.

15.

16.

17.

18.

19.

20.

21.

Polypharmacy in Sweden: A Nationwide Register-
Based Study. Front Pharmacol. 2020; 11: 326.
https://doi.org/10.3389/fphar.2020.00326

Milton JC, Hill-Smith I, Jackson SHD. Prescribing
for older people. BMJ 2008; 336(7644): 606-9.
https://doi.org/10.1136/bmj.39503.424653.80

Caughey GE, Roughead EE, Pratt N, et al
Increased risk of hip fracture in the elderly
associated with prochlorperazine: is a prescribing
cascade contributing? Pharmacoepidemiol Drug
Saf. 2010; 19(9): 977-82.
https://doi.org/10.1002/pds.2009

Caughey GE, Roughead EE, Vitry AL et al
Comorbidity in the elderly with diabetes:
identification of areas of potential treatment
conflicts. Diabetes Res Clin Pract. 2010; 87(3) :385-
93.

https://doi.org/10.1016/j.diabres.2009.10.019

Hermann M, Carstens N, Kvinge L, et al

Polypharmacy ~ and  Potential = Drug-Drug
Interactions in Home-Dwelling Older People - A
Cross-Sectional Study. Journal of

Multidisciplinary Healthcare 2021; 14: 589-97.
https://doi.org/10.2147/IMDH.S297423

Krsti¢ N, Stefanovi¢ N, Gocié V, et al. Influence of
polypharmacy on the functional ability of patients
with rheumatoid arthritis. Acta Medica Medianae
2022; 61(4): 24-30.
https://doi.org/10.5633/amm.2022.0404

Bagatini F, Blatt CR, Maliska G, et al. Potential
drug interactions in patients with rheumatoid
arthritis. Rev Bras Reumatol. 2011; 51(1): 20-39.
https://doi.org/10.1590/50482-50042011000100003

Gomides AP, Alburquerque CP, Santos ABV, et
al. High Levels of Polypharmacy in Rheumatoid
Arthritis-A Challenge Not Covered by Current
Management Recommendations: Data From a
Large Real-Life Study.Journal
Practice 2021; 34(3): 365-71.

https://doi.org/10.1177/0897190019869158

of Pharmacy

Ma SN, Huri HZ, Yahya F. Drug-related problems
in patients with rheumatoid arthritis.Therapeutics
and Clinical Risk Management 2019;15: 505-24.

231


https://doi.org/10.1186/s12877-017-0621-2
https://doi.org/10.1007/s00296-020-04526-3
https://doi.org/10.5455/msm.2016.28.129-132
https://doi.org/10.2478/v10152-010-0043-4
https://doi.org/10.2478/sjph-2014-0028
https://doi.org/10.1371/journal.pone.0210701
https://doi.org/10.15256/joc.2011.1.4
https://doi.org/10.3389/fphar.2020.00326
https://doi.org/10.1136/bmj.39503.424653.80
https://doi.org/10.1002/pds.2009
https://doi.org/10.1016/j.diabres.2009.10.019
https://doi.org/10.2147/JMDH.S297423
https://doi.org/10.5633/amm.2022.0404
https://doi.org/10.1590/S0482-50042011000100003
https://doi.org/10.1177/0897190019869158

Original article

22.

23.

24.

25.

26.

27.

28.

https://doi.org/10.2147/TCRM.5194921

Pflugbeil S, Bockl K, Pongratz R, et al. Drug
interactions in the treatment of rheumatoid
arthritis and psoriatic arthritis. Rheumatology
International 2020.

https://doi.org/10.1007/s00296-020-04526-3

Colebatch AN, Marks JL, van der Heijde DM,
Edwards CJ.  Safety @ of  nonsteroidal
antiinflammatory drugs and/or paracetamol in
people receiving methotrexate for inflammatory
arthritis: a Cochrane systematic review. Journal of
Rheumatology Supplement 2012; 90: 62-73.
https://doi.org/10.3899/jrheum.120345

Arava (Leflunomide), Sanofi-Aventis. UK Summary
of product characteristics, September 2009.

EMEA, "EMEA public statement on leflunomide
(Arava)- severe and serious hepatic reactions,”
London, UK, March 2001,

http://www.emea.europa.eu/docs/en GB/document
library/Public statement/2009/12/WC500018389.pdf

Hill RL, Topliss DJ, Purcell PM. Pancytopenia
associated with leflunomide and methotrexate.
Annals of Pharmacotherapy 2003; 37(1): 149.
https://doi.org/10.1345/aph.1C293

McEwen ], Purcell PM, Hill RL, et al. The
incidence of pancytopenia in patients taking

leflunomide alone or with methotrexate.
Pharmacoepidemiology and Drug Safety 2007;
16(1): 65-73.

https://doi.org/10.1002/pds.1236

Katchamart W, Trudeau J, Phumethum 'V,
Bombardier C. Efficacy and toxicity of methotrexate
(MTX) monotherapy versus MTX combination
therapy with non-biological ~disease-modifying
antirheumatic drugs in rheumatoid arthritis: a
systematic review and meta-analysis. Annals of the

Rheumatic Diseases 2009; 68 (7): 1105-12.

Article info

Received: August 8, 2023
Accepted: October 30, 2023
Online first: April 24, 2024

232

29.

30.

31.

32.

33.

34.

35.

https://doi.org/10.1136/ard.2008.099861

Simponi (Golimumab), Centocor Ortho Biotech
Inc. US Prescribing information, April 2009.

Davies B, Shaw T. Rituximab pharmacokinetic
characteristics are not influenced by combination
with methotrexate or cyclophosphamide. Annals
of the Rheumatic Diseases 2004; 63: FRI0128.

CRA Pharmacist Highlights June 2015 [Internet].
2015 [cited 2023 Aug 7]. Available from:
https://rheum.ca/wp-
content/uploads/2017/11/CRA Pharmacist Highlig
hts June 2015 CT.pdf

Katchamart W, Bourré-Tessier ], Donka T, et al.
recommendations for the use of
methotrexate in patients with rheumatoid
arthritis. ] Rheumatol 2010; 37: 1422-30.
https://doi.org/10.3899/jrheum.090978

Canadian

New Safety Information: Interaction of Proton
Pump Inhibitors (PPIs) with Methotrexate
[Internet]. 2012 [cited 2023 Aug 7]. Available from:
https://recalls-rappels.canada.ca/en/alert-

recall/new-safety-information-interaction-proton-

pump-inhibitors-ppis-methotrexate

Bornstein C, Craig M, Tin D. Practice guidelines
for The pharmacological
management of rheumatoid arthritis with
traditional and biologic  disease-modifying
antirheumatic drugs. Canadian Pharmacists
Journal/Revue des Pharmaciens du Canada. 2014:
147(2): 97-109.
https://doi.org/10.1177/1715163514521377

pharmacists:

Kojima G, Bell C, Tamura B, et al. Reducing cost
by reducing polypharmacy: the polypharmacy
outcomes project. ] Am Med Dir Assoc 2012; 13:
818.e11-5.

https://doi.org/10.1016/j. jamda.2012.07.019

Acta facultatis medicae Naissensis 2024; 41(2): 223-233


https://doi.org/10.2147/TCRM.S194921
https://doi.org/10.1007/s00296-020-04526-3
https://doi.org/10.3899/jrheum.120345
http://www.emea.europa.eu/docs/en%20GB/document%20library/Public%20statement/2009/12/WC500018389.pdf
http://www.emea.europa.eu/docs/en%20GB/document%20library/Public%20statement/2009/12/WC500018389.pdf
https://doi.org/10.1345/aph.1C293
https://doi.org/10.1002/pds.1236
https://doi.org/10.1136/ard.2008.099861
https://rheum.ca/wp-content/uploads/2017/11/CRA_Pharmacist_Highlights_June_2015_CT.pdf
https://rheum.ca/wp-content/uploads/2017/11/CRA_Pharmacist_Highlights_June_2015_CT.pdf
https://rheum.ca/wp-content/uploads/2017/11/CRA_Pharmacist_Highlights_June_2015_CT.pdf
https://doi.org/10.3899/jrheum.090978
https://recalls-rappels.canada.ca/en/alert-recall/new-safety-information-interaction-proton-pump-inhibitors-ppis-methotrexate
https://recalls-rappels.canada.ca/en/alert-recall/new-safety-information-interaction-proton-pump-inhibitors-ppis-methotrexate
https://recalls-rappels.canada.ca/en/alert-recall/new-safety-information-interaction-proton-pump-inhibitors-ppis-methotrexate
https://doi.org/10.1177/1715163514521377
https://doi.org/10.1016/j.jamda.2012.07.019

Nikola Krsti¢, Nikola Stefanovi¢, Milan Petronijevi¢, I[vana Damnjanovié

Polifarmacija i rizik od lek-lek interakcija kod bolesnika sa
reumatoidnim artritisom

Nikola Krsti¢!, Nikola Stefanovi¢?, Milan Petronijevi¢?, Ivana Damnjanovic¢2

Univerzitet u Nisu, Medicinski fakultet, Nis, Srbija
2Univerzitet u NiSu, Medicinski fakultet, Katedra za farmaciju, Nis, Srbija
3Vojnomedicinska akademija, Klinika za reumatologiju, Beograd, Srbija

SAZETAK

Uvod/Cilj. Polifarmacija moze povecati rizik od nastanka neZeljenih efekata i prouzrokovati nezeljene
interakcije lekova, imajuci pritom znacajan uticaj na tok osnovne bolesti. Cilj ove studije bio je da se utvrdi
ucestalost polifarmacije i da se ispita njen uticaj na rizik od lek-lek interakcija kod bolesnika sa
reumatoidnim artritisom (RA).

Materijal i metode. Istrazivanje je sprovedeno u vidu retrospektivne studije preseka. Studijom je bio
obuhvacen 131 bolesnik sa dijagnozom RA lecen u toku 2019. i 2020. godine. Demografski podaci i klinicke
karakteristike bolesnika preuzeti su iz medicinske dokumentacije (prisustvo komorbiditeta, propisana
terapija i broj lekova). Polifarmacija je u ovoj studiji definisana kao upotreba vise od pet lekova, bez obzira
na duzinu trajanja terapije.

Rezultati. Analiza podataka o terapiji koju su bolesnici primenjivali pokazala je da su 84 ispitanika (64,12%)
primenjivala od pet do devet lekova, kako za lecenje primarnih, tako i za lecenje drugih prisutnih akutnih i
hroni¢nih bolesti. Analizom prikupljenih rezultata identifikovane su potencijalne interakcije kod 86
ispitanika (65,65%), dok je ukupan broj potencijalnih interakcija bio 164. Najcesce potencijalne interakcije
bile su ozbiljne (73,78%). Analiza dobijenih rezultata ukazala je na to da je aceklofenak lek koji ima
potencijal da ostvari najveci broj interakcija sa lekovima koji se koriste u terapiji RA.

Zakljucak. S obzirom na Sirok spektar dostupnih lekova i terapijskih modaliteta koji se koriste u lecenju RA,
neophodno je odabrati pravu kombinaciju lekova kako bi se ostvarili Zeljeni ishodi terapije, a potencijalne
lek-lek interakcije svele na najmanju mogucu meru.

Kljucne reci: polifarmacija, lek-lek interakcije, reumatoidni artritis
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