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ABSTRACT

The objective of our study was to investigate the impact of pharmaceutical care services on the detection and
resolution of drug-related problems (DRPs) in rheumatoid arthritis (RA) patients. It was a randomized controlled
study in which 60 eligible patients were recruited and randomly assigned to either an intervention (N = 30) or a
control group (N = 30). The intervention group received pharmaceutical care services including management of
drug-related problems (DRPs) in addition to standard care. Patients in the control group received only standard care.
Both groups were evaluated for DRPs, disease activity, functional disability, adherence, quality of life, and
laboratory tests that include erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP) at baseline and after
6 months. After 6 months, a significant difference in DRPs, Morisky medication adherence scale (MMAS-8),
number of adverse drug reactions, and administration errors were noted between the intervention and control groups.
A significant reduction was observed in disease activity score 28 (DAS28), health assessment questionnaire (HAQ),
RA quality of life (RAQoL) score, ESR, and CRP in the intervention group when compared to the control group. In
conclusion, the introduction of pharmaceutical care services in RA patient treatment protocol effectively resulted in
an improvement in the detection and prevention of drug-related problems. Moreover, these professional
pharmaceutical practices showed a significant reduction in DAS28, HAQ, and RAQoL scores indicating a decrease
in disease activity, and functional disability with an improvement in patient adherence and quality of life.
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prevalence of RA has been estimated between

1. INTRODUCTION -
0.5% to 1% of adults from all ethnic groups [2].

Rheumatoid arthritis (RA) is a chronic Females are three times more likely to develop
progressive |nﬂammat0ry dISOI’der, although It RA than males with a peak age of onset in the
always targets the synovium resulting in joint fifth decade of life [3].

affection, yet it is a multisystemic disease and
often leads to severe disability and increased risk
of premature death [1]. The overall worldwide

RA has a burden on both the individual and
the society. Musculoskeletal deficits result in a
drop in physical function, quality of life, and
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cumulative comorbid risk [4]. Accordingly, a
socioeconomic burden [5].

Polypharmacy is common among patients
with RA, their long treatment duration, chronic
inflammatory status, and insufficient knowledge
about the disease and treatment regimen increase
their risk of developing DRPs [6].

A drug-related problem (DRP), defined as a
drug therapy problem, is any undesirable event
experienced by a patient that involves, or is
suspected to involve, drug therapy and that
interferes with achieving the desired goals of
therapy [7]. The categories of DRPs include
drugs with no indication, the need for additional
drug therapy, non-compliance to drug therapy,
presence of the wrong drug, therapeutic
duplication, adverse drug reactions (ADR), and
administration errors.

In the implementation of pharmaceutical care
services, the detection of DRPs is essential since
they may interfere with the optimal desired
patient outcome [8]. One of the most significant
DRPs is poor medication adherence which can
limit medication efficacy, lead to higher disease
activity, lower quality of life, higher health care
cost, and increase the prevalence of disability and
mortality [9, 10]. Dietary interventions that are
offered through pharmaceutical care services play
an important role in the management of RA by
reducing levels of inflammation, disease
symptoms, disability, and disease progression
[11].

It was claimed that having clinical
pharmacists on the wards with other medical
personnel reduced the frequency of drug-drug
interactions and increased patient knowledge of
their medications, both of which led to a decline
in the number of DRPs [8].

Studies that were performed to assess the
Egyptian rheumatoid arthritis patient’s adherence
to medications revealed poor adherence due to

several reasons, the most important of which are
little belief about medication due to lack of
information and  emotional factors, the
complexity of regimens, low satisfaction with
health care due to poor interaction of the
physicians with their patients and the insufficient
explanation of the benefits and side effects of the
drugs [12]. Evidence evaluating the role of the
clinical pharmacist in interventions to resolve
DRPs and improvement of medication adherence
for Egyptian RA patients is limited.
Consequently, this study was designed to
investigate the effect of applying pharmaceutical
care services on RA patients’ health status,
adherence, and quality of life, as well as the
detection, resolution, and prevention of DRPs in
Ain Shams University (ASU) outpatient clinic
RA patients.

2. Materials and Methods
2.1. Ethical Consideration

The study protocol was reviewed and
accepted by the Research Ethics Committee for
Experimental and Clinical Studies at the Faculty
of Pharmacy, ASU, Cairo, Egypt (approval
number: M.Sc No0.156). The study was conducted
according to the Declaration of Helsinki [13].
Written informed consent was signed by all the
study participants. The study was registered at
ClinicalTrials.gov and (NCTO03743181) is the
identifier.

2.2. Setting

The study was conducted at the
rheumatology outpatient clinic, ASU hospitals,
Cairo, Egypt.

2.3. Design

The study was a randomized controlled,
parallel, open-label study performed on patients
with active RA with a 6-months follow-up
period, the study design flow chart was
summarized in Fig.1.
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Enrollment . N
Patients assessed for eligibility N=75

Excluded (N = 15)
- Not meeting inclusion criteria (N = 15)

Randomized N=60

4[ Allocation }

Allocated to intervention group (N = 30) Allocated to control group (N = 30)

» Supplied by pharmaceutical care services in addition to

standard care. * Received only standard care

[ Follow up for 6 months l

v

Lost during follow-up (N=4):
Lost regular visits (N=1)
. Transferred to another hospital for
medical care (N=3)

Lost during follow-up (N=2):
. Lost regular visits (N=1)
. Transferred to another hospital for

- [ Analysis J l

Analyzed (N=28) Analyzed (N=26)

Fig. 1. Flow chart of the study

2.4. Patients and block size of 4.

Sixty patients were randomly assigned by Recruitment of subjects was performed
block randomization using the Sealed Envelope according to the inclusion criteria which
(London, UK) randomization tool [14] and included: patients aged 18-60 years old,
allocated either to the intervention group (n=30) fulfillment of the American College of
or the control group (n=30) based on the created Rheumatology/European league against

randomization list with an allocation ratio of 1:1 rheumatism  (2010ACR/EULAR)  diagnostic
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criteria for RA, patients with active RA (defined by
DAS28 score>2.6) [15, 16]. On the other hand,
patients receiving biological therapy, those with
cognitive impairment, hepatic or renal disease, other
rheumatic and connective tissue disorders, also
pregnant and nursing mothers were excluded.

2.5. Methods

Patients were divided into two groups, the control
group which received standard care only, and the
intervention group which received the pharmaceutical
care services provided by the clinical pharmacist in
addition to the standard care.

The standard care included physical examination
of the patients and was performed by the attending
physician, it comprised assessment of tender and
swollen joints and any other health-related problems
(such as hypertension, diabetes, dyslipidemia,
hypothyroidism, hyperuricemia, and osteoporosis), the
pharmaceutical care services were provided monthly
for a period of 6-months through the patients’ face to
face interview. Four steps were involved in the
pharmaceutical care process, these are presented in
Fig.2.

Data collection

For all patients, information regarding patient demographics,
medication profile, laboratory data were gathered from
patient record and patient interview.

In the presence of any differences in prescribed therapy from
that was reported by the patients, the attended physician
was informed.

During the study period, all patients were
subjected to laboratory assessments that included
fasting blood glucose (FBG) levels, lipid profile {total
cholesterol (TC), triglycerides (TG), low-density
lipoprotein cholesterol (LDL-C), and high-density
lipoprotein cholesterol (HDL-C)}, serum creatinine
(SCr), complete blood count (CBC) with differential,
alanine aminotransferase (ALT), aspartate
aminotransferase (AST), ESR and CRP at baseline
and the end of the study.

Participants were exposed to an assessment of
disease activity, functional disability, adherence, and
quality of life at baseline and at the end of the study
using disease activity score28 (DAS28), a validated
health assessment questionnaire (HAQ), 8-item
Morisky medication adherence scale (MMAS-8) and
validated Rheumatoid Arthritis Quality of Life
(RAQoL) questionnaire, respectively [16-19]. Fig.3
represented the baseline data collected from the study
participants at baseline and at the end of the study.

Patients’ medications were checked and any
differences in medications, doses, frequency, method
of administration, additions/omissions, substitutions,
or therapeutic duplicates were detected, and the
reasons for these differences were discussed with the
patient and recorded.

DRPs identification

DRPs were identified and allocated in one
of the following categories; no indication,
needs additional drug, wrong drug, non-
compliance, adverse effects, therapeutic
duplication, and administration errors.

( Patient education

reduce bone loss.

and storage conditions

Patient adherence follow-up

\Through weekly telephone calls and regular monthly meetings.

Educational sessions and materials about the disease nature,
symptoms of RA flare, how to cope with RA, lifestyle modification
which includes exercise, dietary measures that may lower RA
activity, weight control, smoking cessation, and measures that

Information about drugs indication, dose, time and method of
administration, side effects, how to deal with the drugs side effects,
to take with or without food, actions to take when missing dose,

\

r~ )

DRPs management

Solutions® suggested by the pharmacist
include discontinue or hold drug,
recommend adding a drug, recommend
changing drug/therapy, increase/decrease
dose or frequency, suggest certain
laboratory test assessment for monitoring
a drug and provide drug information for
the patient.

. S

J

Fig. 2. Pharmaceutical care services chart showing detailed steps performed by the pharmacist. *All these solutions were based on
suitable guidelines and discussed with the attending rheumatologist [28]. DRPs: drug-related problems
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N
a.Measurement of systolic and diastolic blood pressure.
Clinical b.Examination of the number of tender and swollen joints for the calculation of DAS28 for each patient.
evaluation )
-
a.FBG, 5Cr, CBC with differential, ALT and AST were performed every 3-months.
b.lipid profile parameters were performed at baseline and after 6-months.
Fs| c.ESR and CRP rformed monthl
biochemistry Tt were performed monthly. )
N\
a.Assessed using DAS28-ESR, mdcalc online calculator to calculate the disease activity.
b.Scoring: The results are presented as values between 0 and 10 (<2.6=remission, 22.6-<3.2=low activity, 23.2-
2o <5.1=moderate activity, >5.1=high activity)
activity = ¥, >2.1=hig vl )
a.Assessed using the Arabic version of HAQ, h
b.Evaluate the patient's difficulty with activities of daily living.
SECLETE ¢ Scoring: O=without difficulty, score 1=with some difficulty, score 2=with much difficulty, and score 3=unable
status to do. y,
\
a.Assessed using RAQoL questionnaire which is a disease-specific questionnaire.
LIE N b.Scoring: Total Scores range from 0 (best score) to 30 (worst score),
life )
a.Assessed using the validated Arabic version of 8-item Morisky medication adherence scale (MMAS-8).
Medicatl b.Scoring: points <6 is graded as low, 6-7 points as medium, and 8 points as high adherence. Patient who has
basssll low or medium adherence defined as non-adherent.
adherence )

Fig. 3. Data collected from participants at baseline and at the end of the study

2.6. Primary and Secondary Outcomes

The primary outcome was the measurement
of the change in the rate of incidence of DRPs
through their detection and prevention applied
procedures, the secondary outcomes were the
changes in disease activity score28 (DAS28),
patients’ functional disability, and quality of life.

2.7. Statistical Analysis

Sample size calculation was performed using
PASS program version 15, setting alpha error at
5% and power at 80% assuming a difference in
the percentage of DRPs between the two study
groups (intervention and control) that correspond
to an effect size equal to 0.4 (effect size (D)

produced a sample of 30 cases per group taking
into account a 20% drop rate.

IBM SPSS® Statistics version 22 (IBM®
Corp., Armonk, NY, USA) was used for
statistical analysis. ~ The normality of the
numerical data was tested using the Kolmogorov-
Smirnov test and Shapiro-Wilk test and the
results were expressed using the mean and
standard deviation or median and range as
appropriate. To express qualitative data,
frequency and percentage were used. Pearson’s
Chi-square test or Fisher’s exact test was used to
comparing the qualitative variables between
intervention and control groups. The mc-Nemar
test or Sign test was used to compare qualitative
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data before and after the intervention within each
group.

Comparison between two groups was
performed using either a student t-test for
normally distributed data or the Mann-Whitney
test for not normally distributed data. Paired t-test
or Wilcoxon-signed ranks test was used to
compare two consecutive measures of numerical
data within each group. All tests were two-tailed.
A p-value<0.05 was considered significant. Due
to multiple comparisons, the p-value was
corrected using the Bonferroni method.

3. Results

From January 2018 to December 2019 a total
of 75 patients were assessed for eligibility, and
only 60 patients fulfilled the inclusion criteria.
Out of the 60 patients, 54 completed the study, 26
in the control group and 28 in the intervention
group. The remaining six patients were dropped
either because they failed to comply with the
follow-up appointments (n = 2) or because their
follow-up was transferred to another hospital (n =
4).

3.1. Patients’ Demographics

Participants in both groups were comparable
in all demographic characteristics. The mean age
of participants was 44.67+9.7 years. The majority
were married educated females with an average
disease duration of 7.94+5.7 years. The most
common comorbidities included hypertension,
diabetes, osteoporosis, and asthma. Data
regarding demographics were shown in Table

().

3.2. Clinical Characteristics and Laboratory
Parameters of the Studied Groups

At baseline, there was no significant
difference between the two groups regarding
clinical characteristics and laboratory data, while
at the end of the study the interventional group
had significantly lower systolic blood pressure

(SBP) than the control group (p=0.031). There
was a significant reduction in ESR (p< 0.001),
CRP (p<0.001), total cholesterol (p< 0.001), and
LDL (p< 0.001) in the interventional group
compared to the control group as indicated in
Table (2).

3.3. Patients’ Medications

Regarding patients’ medications, they
included the following: methotrexate (MTX)
(75.92%) and hydroxychloroquine (HCQ)
(87.03%) were the generally prescribed
DMARDs, where MTX administration was
reduced by 33.33% (p=0.26) in the intervention
group at the end of the follow-up period. At the
end of the study, there was a 33.33% (p=0.424)
reduction in NSAIDs administration in the
interventional group compared to an increase of
71.43% (p=0.125) in the control group, these
changes did not reach statistical significance. On
the other hand, glucocorticoid administration in
the control group was significantly increased by
81.8% (p=0.016) at the end of the study.
Moreover, in the intervention group, proton
pump inhibitors/H2  receptor  antagonists
(PPI/H2RA) use was raised by about 28.57%
(p=0.124) relative to the baseline data without
any change in the control group. The percentages
of the above-mentioned medications were
presented in Table (3).

3.4. Detection of Drug-related Problems

The findings shown in Table (4)
demonstrated comparable information on the
presence of DRPs between the groups under
study at baseline. Nevertheless, compared to the
control group as well as from baseline to the end
of the trial period, the intervention group showed
a significant improvement in compliance, a
decrease in adverse drug reactions (ADRs), and a
reduction in administration errors. Fig.4
presented the number of patients who suffered
from DRPs during the study period.



Pharmaceutical Care for Rheumatoid Arthritis patients 147

Table 1. Patients’ demographics for the study groups

Variable Control (n=26) Intervention (n=28) p-value
Age, years = S.D. 46.2 £9.2 43.2£10.2 0.260°
Gender (%) N/A®

Male 0 (0.0%) 1 (3.6%)
Female 26 (100%) 27 (96.4%)
Disease history, years + S.D. 8.7+53 7.916.1 0.252°
Education (%)
Yes 16 (61.5%) 18 (64.3%) 0.835"
No 10 (38.5%) 10 (35.7%)

Family history (%0)
Yes 12 (46.2%) 11 (39.3%) 0.610°
No 14 (53.8%) 17 (60.7%)

Marital status (%)

Single 1 (3.8%) 0 (0%) N/A®
Married 23 (88.5%) 26 (92.9%)
Widow 2(7.7) 2 (7.1%)

Presence of chronic diseases (%)
DM 11 (42.3%) 10 (35.7%) 0.619"
HTN 14 (53.8%) 10 (35.7%) 0.180"
CHD 1 (3.8%) 3 (10.7%) N/A®
Asthma 4 (15.4%) 4 (14.3%) 1.00°
Hypothyroidism 5 (19.2%) 2 (7.1%) 0.243°
Osteoporosis 5 (19.2%) 4 (14.3%) 0.724°
Hyperuricemia 2 (7.7%) 2 (7.1%) N/A®

CHD, coronary heart disease; DM, diabetes mellitus; HTN, hypertension; S.D., standard deviation.

%independent T-test, bchi-square test, © Fisher's Exact test, dMann-Whitney test, °N/A p-value is not available due to a small

number of cases within subgroups, *p-value is < 0.05; significant difference.
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Table 2. Values of laboratory data for the study groups at baseline compared to the end of the study

Laboratory test Baseline End of study
(mean+S.D) Control Intervention p-value Control Intervention p-value
(n=26) (n=28) (n=26) (n=28)

ESR mm/hr. 62.3£21.7 59.9 +20.1 0.710¢ 60 +21.5 271481 <0.001%9"
CRP mg/L 33.14246 29.5 +20.4 0.659¢ 2464213  6.6+48 <0.001%9"
Hb g/dL 123 1.3 11.8 1.7 0.205° 12.1+1.4 123+1.4 0.705°
WBC 10*/uL 75+17 8.3+2.1 0.194¢ 7.9+1.2 8.0+1.8 0.903¢
PLT 10%uL 336.24100.2 287.9 +62.9 0.111¢ 307 +#71.1  292.5+82.5 0.219¢
TC mg/dL 2045378 1927278 0.146¢ 205.5 32 175.8 £16.5 <0.001¢9"
TG mg/dL 1409 #31.6  139.138.3 0.742° 1344227  128+27.1 0.337¢
LDL mg/dL 126.9+39.4  118.7 +24.2 0.180¢ 128.2+33.1 103.6 +14.2 <0.001¢9"
HDL mg/dL 49.4 +6.7 46.248.1 0.081¢ 50.4 +6.4 46.6 +7.5 0.204¢¢
Creatinine mg/dL  0.84 +0.18 0.73 +0.13 0.060%¢ 0.81+0.17  0.78 +0.17 0.564%
FBG mg/dL 112.4 4307  117.1+41.8 0.986° 105.8+22.1  101.9 +14.7 0.451°
AST IU/L 18.2 45.6 25.3 +18.2 0.371¢ 268202  19.145 0.869"
ALT IU/L 19.9 +6.4 31.1+386 0.755" 2814206  175+6.8 0.084%¢

ALT, alanine transaminase; AST, aspartate transaminase; CRP, C-Reactive protein; ESR, erythrocyte sedimentation rate; FBG,
fasting blood glucose; Hb, hemoglobin; HDL, high-density lipoprotein; LDL, low-density lipoprotein; PLT, platelets; S.D.,

standard deviation; TG, triglycerides; TC, Total cholesterol; WBC, white blood cells.

%independent T-test, “chi-square test, ‘Fisher's Exact test, “Mann-Whitney test, °N/A p-value is not available due to a small
number of cases within subgroups, "N/A no statistics are computed as the number of patients in both groups was constant, %due to

multiple comparisons, the p-value was corrected using Bonferroni method. *p-value is < 0.05: significant difference.

30
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—
o

Number of patients
=
w

v

before
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intervention

before

Olh Al

control

B § Noindication
B § Needs addition
§ Wrong drug
m § Therapeutic duplication
n§ Compliance
§ ADR

B § Administration error

after

Fig. 4. Histograms showing the number of patients suffering from drug-related problems among the studied groups at baseline and

after the end of the study
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Table 3. Medications prescribed for the study patients at baseline compared to the end of the study

Medications Baseline End of study
consumption (%) Control Intervention p-value  Control Intervention p-value
(n=26) (n=28) (n=26) (n=28)

MTX 20 (76.9%) 21 (75%) 0.869° 16 (61.5%) 14 (50%) 0.394°
HCQ 21 (80.8%) 26 (92.9%)  0.243° 22 (84.6%) 24 (85.7%) 1.00°
LEF 5 (19.2%) 7 (25%) 0.610° 11 (42.3%) 12 (42.9%) 0.967°
V4 1 (3.8%) 2 (7.1%) N/A® 2 (7.7%) 5 (17.9%) 0.423°
Glucocorticoids 11 (42.3%) 21 (75%) 0.060°9 20 (76.9%) 21 (75%) 0.869"
NSAIDs 7 (26.9%) 12 (42.9%)  0.221° 12 (46.2%) 8 (28.6%) 0.181°
Folic acid 19 (73.1%) 21 (75%) 0.872° 15 (57.7%) 15 (53.6%) 0.761°
Calcium supplement 20 (76.9%) 25 (89.3%) 0.286° 21 (80.8%) 26 (92.9) 0.243°
PPI/H,RA 21 (80.8%) 21 (75%) 0.610° 21 (80.8%) 27 (96.4%) 0.380°¢

H,RA, H,Receptor antagonist; HCQ, hydroxychloroquine; LEF, leflunomide; MTX, methotrexate; NSAIDs, Non-steroidal anti-
inflammatory drugs; PPI, proton pump inhibitor; SSZ, sulfasalazine.

%independent T-test, "chi-square test, ¢ Fisher's Exact test, “Mann-Whitney test, °N/A p-value is not available due to a small
number of cases within subgroups, 'N/A no statistics are computed as the number of patients in both groups was constant, ¢ due to
multiple comparisons, the p-value was corrected using Bonferroni method. *p-value is < 0.05: significant difference.

Table 4. Percent of detected drug-related problems among the studied groups at baseline compared to the end
of the study period

Drug-related problems (%) Baseline End of study

Control (n=26) Intervention p-value Control (n=26) Intervention (n=28)  p-value

(n=28)

No indication 1(3.8) 4 (14.3%) 0.353" 4 (15.4%) 0 (0%) N/A®
Required additional therapy 13 (50%) 16 (57.1%) 0.599° 10 (38.5%) 3 (10.7%) 0.068%°
Wrong drug 0 (0%) 1 (3.6%) N/A® 0 (0%) 0 (0%) N/A
Therapeutic duplication 4 (15.4%) 2 (7.1%) 0.413° 4 (15.4%) 0 (0%) N/A°
Compliance 21 (80.8%) 26 (92.9%) 0.243° 22 (84.6%) 6 (21.4%) <0.001*"
ADR 10 (38.5%) 20 (71.4%) 0.060%° 18 (69.2%) 3(10.7%) <0.001%"
Administration error 17 (65.4%) 19 (67.9%) 0.847% 15 (57.7%) 1 (3.6%) <0.001%"

ADR, adverse drug reactions.

“chi-square test, °Fisher's Exact test, °N/A p-value is not available due to a small number of cases within subgroups, N/A no statistics are
computed as the number of patients in both groups was constant, °due to multiple comparisons, the p-value was corrected using Bonferroni
method. *p-value is < 0.05: significant difference.
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score, and HAQ statistical analysis results are
presented in Table (5), where a non-significant
difference between the study groups is shown.
3.5. Evaluation of Disease ACtiVity, Functional However, as demonstrated in F|gs 5 and 6, there
Status, and Patient’s Adherence was a statistically significant difference between

Table 5. Results of the assessment of disease activity, medication adherence, functional disability, and quality
of life among the studied groups at baseline compared to the end of the study period

Item Baseline End of study
Control (n=26) Intervention (n=28) p-value  Control (n=26) Intervention (n=28) p-value

DAS28 (%) 0.636° N/AC
Remission 0 (0%) 0 (0%) 0 (0%) 3(10.7%)
Low 0 (0%) 0 (0%) 2 (7.7%) 8 (28.6%)
Moderate 18 (69.2%) 21 (75%) 18 (69.2%) 17 (60.7%)
High 8 (30.8%) 7 (25%) 6 (23.1%) 0 (0%)
DAS28, +S.D. 4.9 +0.6 4.8+0.6 0.697° 46+0.8 3.2+05 <0.001%"
Adherence (%) 0.286" <0.001%¢"

Low 20 (76.9%) 25 (89.3%) 19 (73.1%) 2 (7.1%)

Moderate 6 (23.1%) 3(10.7%) 6 (23.1%) 14 (50%)

high 0 (0%) 0 (0%) 1(3.8%) 12 (42.9%)
Adherence, £S.D. 3.8+£2 35+138 0.615° 47+19 7.2+0.9 <0.001%"
HAQ, +S.D. 14104 1.240.3 0.097° 13104 0.7 0.3 <0.001%"
RAQoL, +S.D. 16.6 +2.9 16.3+4 0.807° 17 35 9.8+2.8 <0.001%"

DAS28, disease activity score 28; HAQ, Health assessment questionnaire; RAQoL, the Rheumatoid arthritis quality of life questionnaire; S.D.,
standard deviation.

“chi-square test, "Fisher's Exact test, “Mann-Whitney test, °N/A p-value is not available due to a small number of cases within subgroups, °due to

multiple comparisons, the p-value was corrected using Bonferroni method. *p-value is < 0.05: significant difference.
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Fig. 6. Histograms showing the measured levels of adherence among the studied groups

4. Discussion

The present study aimed to evaluate the
impact of pharmaceutical care services on DRPs,
disease activity, and quality of life of RA
patients.

The analysis of the study results revealed that
after 6-months of providing pharmaceutical care
services to RA patients along with the standard
care provided by the rheumatologist, there was a
significant improvement in DRPs (patient
adherence to  medications, ADRs, and
administration errors), disease activity, functional
disability, and quality of life in the intervention
group when compared to the control group.

DRPs especially non-adherence and ADRs

were reported in many studies performed on RA
patients [6, 12, 20]. Non-adherence was the first
most identified DRP in our study. We found that
83.33% and 16.67% of the total number of
patients in the current study had low and
moderate adherence, respectively, while no
patients were with high adherence. These results
approach those displayed by Gadallah et al. who
reported that 90.6% of their Egyptian RA studied
patients had low adherence to medications and
9.4% as moderate adherence and none was highly
adherent to RA treatment [12]. Poor adherence
by our patients may be linked to medication
costs, lack of free drugs in the hospital pharmacy,
and fear of side effects. Some patients
discontinued their medications because they
believed they were no longer effective due to the
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absence of clinical improvement.

The significant improvement in patients’
adherence at the end of the current study was
reflected in the improvement in MMAS-8 in the
intervention group compared to the control group
and the number of patients suffering from non-
adherence was decreased significantly in the
intervention group, this was in agreement with
the study by Taibanguay et al. who found that
patients’  education  significantly improved
adherence [10].

In the present study, we dealt with the DRP

of patient nonadherence through patient
education by using educational material,
conducting  educational  sessions, monthly

appointments, and weekly call reminders were
held which increased the patients’ awareness
about the importance of treatment in controlling
symptoms and resulted in higher patients'
compliance in the intervention than the control
group.

The second most common DRP was adverse
drug reactions with an incidence of 55% which
differed from that reported by JE et al. in which a
lower incidence of ADR in RA patients had been
noticed [21]. A higher incidence of ADR at
baseline in the current study population might be
attributed to a lack of regular follow-up, and the
presence of a large number of patients on the
waiting list of the clinic making time available
for each patient just enough for clinical
examination and revising their medication. The
lack of knowledge of patients about their
medications and their side effects created an
obstacle to reporting adverse effects that they
have experienced. The major finding in the study
accomplished by Pramote Tragulpiankit et al.
was a high prevalence of ADR in RA and
osteoarthritis ambulatory patients, one of their
recommendations was that the cooperation with
the pharmacist in the ambulatory patient care
team could have helped to improve patient

outcome through direct patient education and that
what was done in our study [22]. The reduction
in the incidence of ADR that was noticed in the
intervention group at the end of the current study
period might be attributed to the actions that have
been taken by the pharmacist including
symptomatic treatment, monitoring patients, and
supplying patients with information about
medication use and their side effects during the
education process.

Administration error was the third most
detected DRP in the current study, it was
discovered that nineteen patients in the
intervention group inappropriately administer
their medications. The errors included incorrect
administration methods, missed doses, and
incorrect timing. The reasons behind this problem
were a lack of understanding instruction for
medication use from physicians and developing
ADR from medications which led to patients
missing doses or discontinuing treatment without
informing the physicians. We tackled this
problem by following up with the patients and
educating them regarding their medication
regimens and management of ADR.

In the current study, a statistically significant
difference in disease activity was observed
between the two study groups at the end. Similar
results were reported by Ravindran and Jadhav
and by Weimann et al., in which the groups that
were subjected to educational services showed a
significantly lower DAS28 score [23, 24].

One of this study's objectives was to evaluate
the effect of the provided pharmaceutical care
services on the quality of life of RA patients and
it was found that a significant improvement in
HAQ was obtained in the intervention group.
This finding was consistent with Senara et al.
who found a significant difference between the
two study groups regarding DAS28 and HAQ
scores after conducting an educational program
[25].
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A significant improvement evident by the
lower mean of RAQoL in the intervention group
compared to the control group at the end of the
follow-up period was reported. This could be
attributed to the decline in DRPs, improvement in
disease activity, adherence, and patient
education. In accordance with the
aforementioned  results, Intriago et al.
demonstrated that the mean RAQoL was higher
in patients with more disease activity and
comorbidities (p<0.05) [26]. Moreover, Marra et
al. estimated that an increase in the HAQ-DI
score was associated with an increase in the
RAQoL [27]. Accordingly, the implementation of
pharmaceutical care services can highly
contribute to the improvement of disease activity
and consequently patients' quality of life.

Our study had several limitations. All
participants have been recruited from the
rheumatology clinic in a governmental hospital,
so future multicenter studies should be carried
out. Other limitations include the relatively small
sample size, open-label nature of the study, and
use of subjective self-reporting gquestionnaires.

Conclusion

From the current study, we concluded that
the pharmaceutical care services provided to RA
patients significantly decreased the incidence of
DRPs. The patients’ enhanced functional status
and quality of life were both a result of these
services, which also had a favorable effect on
their overall health status as seen by an
improvement in their disease state and adherence
to their medication.

Recommendations

Since all participants have been recruited
from a rheumatology clinic in a governmental
hospital, future multicenter studies should be
carried out. Nearly most of the study participants
were females, thus, further studies including both
sex are required.
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