
Vol.:(0123456789)1 3

International Journal of Clinical Pharmacy (2019) 41:1247–1255 
https://doi.org/10.1007/s11096-019-00870-y

RESEARCH ARTICLE

Multidisciplinary care in patients with systemic lupus erythematosus: 
a randomized controlled trial in China

Le Zhang1   · Shikai Geng2 · Liping Qian3 · Shuang Ye2 · Xiaodong Wang2 · Guohong Lu1 · Yang Ding4 · Ting Li2

Received: 24 December 2018 / Accepted: 20 June 2019 / Published online: 25 June 2019 
© Springer Nature Switzerland AG 2019

Abstract
Background For the large number of systemic lupus erythematosus (SLE) patients in China, it is critical to carry out effective 
disease management to improve the treatment effect and reduce disease burden. A pharmacist-led multidisciplinary care 
model has not been reported in Chinese SLE patients before. Objective To assess the effect of patient-centered, pharmacist-
led, multidisciplinary care on clinical outcomes and satisfaction with health care in Chinese SLE patients. Setting: The South 
Campus, Renji Hospital, School of Medicine, Shanghai Jiao Tong University, Shanghai, China. Method Participants were 
143 systemic lupus erythematosus patients randomly assigned to either the intervention group (multidisciplinary care: physi-
cian, pharmacist and nurse) or the control group (usual care only). Main outcome measures The primary outcome was scores 
on the systemic lupus erythematosus disease activity index-2000, the satisfaction with information about medicines scale, 
and the EuroQol five-dimension questionnaire, assessed at baseline and 12 months. Results Between October 1, 2017 and 
October 1, 2018, 42 participants were included in the intervention group and 40 in the control group. At 12 months, results 
for the systemic lupus erythematosus disease activity index-2000 differed significantly between the intervention group and 
the control group (0 vs. 2, P = 0.027). Patient satisfaction with health care was also significantly greater in the intervention 
group than in the control group (92.9 vs. 0%, P = 0.000). According to the EuroQol five-dimension questionnaire, health 
quality was also improved (0.94 vs. 0.85, P = 0.006). Conclusion Our multidisciplinary care team significantly improved 
clinical outcomes and satisfaction with drug information in Chinese systemic lupus erythematosus patients.

Keywords  China · Patient-centered · Pharmacist-led care · Satisfaction with medicines information · Systemic lupus 
erythematosus

Impacts on practice

•	 Low treatment adherence and satisfaction with medica-
tion counselling are barriers to remission in systemic 
lupus erythematosus patients in China.

•	 If pharmacists take an active role in the multidiscipline 
team to improve disease management of lupus patients, 
they help to reduce the unnecessary use of medical 
resources.

Introduction

The systemic lupus erythematosus (SLE), an autoimmune 
disease defined by a vast amount of different autoanti-
bodies in the blood and involves multiple various organ 
systems (e.g., joints, skin, lungs, brain, kidneys) [1]. 
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Approximately 1.3 million people in China live with SLE, 
where the average prevalence is 0.0975–0.376% [2, 3]. At 
present, although there is no cure for SLE, medication can 
minimize organ damage and control disease activity [4]. 
Therefore, effective disease management, which includes 
adherence to the medication regimen, is the key to maxi-
mizing the treatment effect in SLE patients.

Optimal adherence to medications may reduce the risk 
of disease flare. However, a recent 10-year report found 
that global adherence rates ranged 3–76% [5–8], and 
were 35–48.7% in China [7]. Diverse measures have been 
designed to improve adherence, including drug diaries, 
pill counters, automated reminders, patient counseling 
and improving social support [9]. However, all of these 
interventions involve substantial cost, time and effort, with 
a variable response dependent on health consciousness, 
treatment prescription and self-motivation. Such methods 
are not feasible in settings like China, with its poor health 
literacy, low health awareness and uneven distribution of 
medical resources.

As a part of medical policy reform in China, a large 
number of pharmacists have been liberated from tradi-
tional dispensing. Pharmacy-based interventions have 
been proven effective in improving treatment adherence 
in patients with chronic diseases such as diabetes, hyper-
tension and coronary heart disease [10], but there is no 
report about the effectiveness in SLE patients in mainland 
China. Our study is aimed to assess the effect on clinical 
outcomes and adherence of a patient-centered, pharmacist-
led multidisciplinary care model in Shanghai Renji Hos-
pital, one of the largest rheumatology centers in China.

Aim of the study

To evaluate the effect of the patient-centered, pharmacist-
led multidisciplinary care model on the disease activity, 
health quality and satisfaction with information about 
drugs in SLE patients.

Ethics approval

All procedures performed in studies involving human par-
ticipants were in accordance with the ethical standards of 
the institutional and/or national research committee (Renji 
Hospital Ethics Committee, [2016]195) and with the 1964 
Helsinki declaration and its later amendments or compara-
ble ethical standards. Informed consent was obtained from 
all individual participants included in the study.

Method

Study setting and sample size calculation

This study was conducted at Renji Hospital, Shanghai, 
China. This center is one of the largest rheumatology cent-
ers in China, and the patients are from all regions of the 
country. All participants completed questionnaires about 
their adherence to treatment, beliefs about medicines and 
satisfaction with information on the treatment drugs.

The sample size was calculated using our previous pre-
liminary experiment data, to compare the mean systemic 
lupus erythematosus disease activity index-2000 (SLE-
DAI-2K) scores [11, 12] between the intervention and con-
trol group. The study was designed with 80% power (with 
a 2-sided alpha level of 0.05) to detect a difference of 1 in 
the mean SLEDAI-2K scores. With the anticipation of a 
5% drop-out rate, a total of 40 patients was needed in each 
study group (Clinical Research Sample Size Calculator, 
CRESS version 1.3, Shanghai, China).

Participants

Patients using rheumatic drugs (glucocorticoids, immu-
nomodulators and immunosuppressants, non-steroidal 
anti-inflammatory drugs [NSAID] and biological drugs) 
were considered for inclusion if they fulfilled the Ameri-
can College of Rheumatology (ACR) 2012 criteria for SLE 
and visited the outpatient clinic of the South Campus of 
Renji Hospital between October 1, 2017 and October 1, 
2018.

Patients were excluded if they could not read, had a 
severe mental disorder, had serious physical constraints, 
had a life expectancy of fewer than 12 months or had 
changed doctors within the last 12 months. All others 
were included, regardless of demographic, disease or treat-
ment characteristics. Data were collected on demographic 
characteristics (age, sex, marital status, education level, 
employment and type of medical insurance), disease char-
acteristics (duration, comorbidities and health status based 
on the three-level EuroQol five-dimensions [EQ-5D-3L] 
[13, 14], the Systemic Lupus International Collaborating 
Clinics [SLICC] [15, 16] and SLEDAI-2 K scores) and 
treatment characteristics (types of pills prescribed daily, 
use of glucocorticoids, use of immunomodulators and 
immunosuppressants [e.g., tacrolimus, mycophenolate 
mofetil, hydroxychloroquine, cyclophosphamide], use of 
NSAIDs, use of a biological drugs [e.g., rituximab], dos-
ing frequency and side effects).
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Assignment of interventions

Patients in the intervention group received multidiscipli-
nary care (from a physician, pharmacist and nurse) in addi-
tion to their routine clinical follow up. Initially, patients 
were interviewed by a pharmacist to get detailed medical, 
family and social histories, diet and exercise patterns. Each 
received a booklet to guide them in taking their medi-
cines (Fig. 1). During the routine clinical follow up, the 
patient’s medication history was reviewed by a pharmacist 
and counseling was provided on any inappropriate drug 
use. After the clinical session ended, medications were 
dispensed to the patient and education provided related 
to the medications. Scheduled in-person or telephone 

follow-up meetings were given to the patients at 3-week 
to 3-month intervals that coincided with the drug refills 
or clinical follow-up date. During each visit, structured 
individualized education was given on medications, com-
plications and healthy lifestyle, according to the needs of 
each patient. The pharmacists had prior approval from the 
doctors to adjust the doses of prednisone when necessary. 
The steps of the intervention are shown in Fig. 2.

Patients in the non-intervention (control) group were 
instructed to receive routine clinical follow up with nurses 
every 3 to 4 months. The received no education from a 
pharmacist. Patients’ knowledge on medications, compli-
ance, quality of life and disease activity in both groups were 
assessed at 0 and 12 months.

Fig. 1   Medication education 
booklet Methylprednisolone Tablets

It is used to treat autoimmune diseases. Usage and dosage refer to 
prescription, do not stop without doctor’s advice! It is best to take 
this medicine with food or milk to relieve side effects in digestive 
tract. The drug exists in active form and is suitable for patients with 
abnormal liver function.
This medicine may cause the following problems: susceptibility to 
infection, increased appetite, edema, weight gain, osteoporosis, 
cataract or glaucoma. If you use this drug for a long time, the 
following items need to be monitored, so you must revisit regularly:
blood sugar, blood electrolyte, stool occult blood, blood pressure, 
osteoporosis, ophthalmic examination, etc.
Call your pharmacist right away if you notice any of these side 
effects: severe stomach pain or black stool. When go to dentist or 
any other doctor, please inform the doctor that you are using this 
drug.

Methotrexate Tablets

It is used to treat autoimmune diseases such as rheumatoid 
arthritis, dermatomyositis, systemic lupus erythematosus and so 
on. Take it once a week! It is best to take this medicine at fixed 
time weekly. Take Folic Acid Tablets at least one day after 
taking the drug to relieve the side effects.
This medicine may cause the following problems: nausea and 
poor appetite, hair loss, etc. Call your pharmacist right away if 
you notice any of these side effects: black stool, Multiple 
subcutaneous congestion, severe abdominal pain and diarrhea, 
etc.
If there is a bone marrow suppression adverse reaction, your 
blood cell count may be abnormal two weeks after your first 
medication, so you must revisit on time to check the blood 
routine. Because of the teratogenic effect of this medicine, man
should be contraceptive for at least 3 months after withdrawal, 
and female patients should be contraceptive at least within 2 
menstrual cycles!

Fig. 2   The flow chart of inter-
vention
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Study procedures

Patients were randomized by computer. Participants were 
assigned to groups in a parallel fashion in a 1:1 ratio. After 
allocation, the research supervisor (Prof. Li) explained the 
details of the intervention to the participants. Cases allocated 
to the usual care (control) group were informed of their date 
of follow up after every visit. The staff who randomized 
(Dr. Ding), those who assessed and those who delivered the 
intervention were all different.

Participants were invited to participate after assessment 
of eligibility and those who consented were interviewed to 
gather their demographic, medical and prescription informa-
tion. The baseline characteristic for each patient was also 
recorded, followed by their randomization into either the 
usual care group or the intervention group. Patients’ knowl-
edge of medications, compliance, quality of life and disease 
activity were assessed during every visit.

Primary outcome measures

Disease activity

Organ damage was assessed using the SLICC and disease 
activity was evaluated using the SLEDAI-2K. These are 
valid, reliable and widely used criteria to measure disease 
activity in SLE patients. Based on the SLEDAI-2K score, 
the disease activity in patients were classified as inactive 
(0–4 points), mild (5–9 points), moderate (10–14 points) or 
severe (≥ 15 points).

Satisfaction with information on treatment

The main outcome of the study was patient satisfaction with 
information on treatment, using the Chinese version of the 
validated Satisfaction with Information about Medicines 
Scale (SIMS) [17]. SIMS evaluates the extent to which 
patients feel that they have been given adequate information 
on prescribed medicines [18]. The questionnaire consists of 
18 items, each referring to a particular aspect of medicine 
use. Patients are asked to rate the information they have been 
provided using the following response scale: “too much,” 
“about right,” “too little,” “none received,” “none needed.” 
Satisfaction with information (ratings “about right” or “none 
needed”) was given a score of 1. Dissatisfaction (ratings “too 
much,” “too little” or “none received”) was scored as 0. The 
median scores of the three SIMS scales were used to define 
dissatisfaction (< 16 of 18 items, < 8 of 9 items and < 8 of 9 
items for, respectively, overall satisfaction rating, subscale 
action and usage and subscale potential problems). Because 
the distribution of the three SIMS scales was left-skewed, 
the scales were dichotomized into dissatisfaction (0) versus 
satisfaction (1).

Measurement of health status

The general health status of patients was evaluated using the 
Chinese version of the general population-based EQ-5D-3L 
questionnaire. Each EQ-5D-3L health state was scored as 1 
(no problems), 2 (some/moderate problems) or 3 (extreme 
problems) to indicate functional levels in five dimensions 
(mobility, self-care, usual activities, pain/discomfort and 
anxiety/depression). The “time-trade-off” EQ-5D-index was 
used to assess quality of life.

Secondary outcome measures

Self‑reported adherence

Self-reported adherence was assessed using the Compli-
ance Questionnaire for Rheumatology (CQR) [19]. Previ-
ous studies show it has proven good reliability and validity 
in SLE patients. The CQR consists of 19 items about taking 
medicine, for which patients are asked to score the degree to 
which they agree with each statement. Answers are based on 
4-point Likert scales (4: agree very much; 3: agree; 2: do not 
agree; 1: do not agree at all). Non-adherence was defined by 
a CQR score below 80% [20].

Beliefs about medicines

The Beliefs about Medicines Questionnaire (BMQ) has 10 
questions in two subscales that capture beliefs about the pre-
scribed medication [21]. The subscales measure (1) patient 
beliefs about the necessity of a prescribed medication to 
control their illness and (2) their concerns about the poten-
tial adverse consequences of taking the medication. Each 
subscale is measured with 5 items rated on a 5-point Likert 
scale. A necessity–concerns differential was calculated by 
subtracting the individuals’ concerns scores from the indi-
viduals’ necessity scores, leading to a range from − 20 to 
20 [22]. Higher scores on this differential indicate higher 
perceived necessity and/or lower concerns about the drugs.

Statistical analysis

Descriptive statistics were used for the demographic and 
other patient characteristics. The categorical data were sum-
marized as numbers and percentages; the continuous data 
in normal distribution were summarized using the mean 
and standard deviation, or using median and quartiles, as 
appropriate. Differences in the demographic and clinical 
characteristics between groups were examined using the 
Chi-square test for categorical variables and the Wilcoxon 
rank-sum test for continuous variables. The results were 
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significant if the P value was < 0.05. All analyses were per-
formed with IBM SPSS Statistics for Windows, Version 21.0 
(IBM Corp., Armonk, NY).

Results

Of the 208 patients approached for enrollment, 65 were 
excluded due to ineligibility (Fig. 3) and 143 were rand-
omized into the groups. After the 12-month follow up, 40 
participants in the control group and 42 in the intervention 
group remained for analysis.

Baseline characteristics

Of the 82 participants analyzed in the study, 74 (90.2%) 
were female. The mean age was 31.5 ± 11.1 years in the 
intervention group and 30.3 ± 11.8 years in the control 
group. Most of the participants were married (n = 53, 
64.6%) and unemployed (n = 44, 54.7%). In terms of 
education, 16 (40%) patients in the control group had a 
primary education, and 15 (35.7%) patients in the inter-
vention group had a secondary education. In the control 
group, 21 (52.5%) patients had been diagnosed with SLE 
for more than 5 years, versus 19 (45.2%) in the inter-
vention group. Most of the patients in the control group 
(n = 19, 47.5%) had 2 comorbidities, whereas most in the 
intervention group (n = 25, 59.5%) had no comorbidity. 
Patients in each group took about 4 types of pills daily. 
Most were prescribed glucocorticoids (n = 75, 91.5%) 
and immunomodulators or immunosuppressants (n = 50, 

61.0%). NSAIDs and biologic drugs were not widely used 
in these patients. Most patients (n = 74, 90.2%) experi-
enced no adverse drug side effects. At baseline, none of 
the differences in characteristics between groups were sta-
tistically significant (Table 1).

Outcomes at 12 months

At baseline, none of the evaluating indicators were statisti-
cally different between the two groups (P > 0.05). The base-
line median SLEDAI-2K scores were similar: 8 in the con-
trol group and 7.5 in the intervention group. After 12-month 
follow up, SLEDAI-2K scores significantly decreased in the 
intervention group (7.98–1.36 for control vs. 7.50–2.78 for 
intervention) (P = 0.027).

No statistical difference was detected in patients’ initial 
satisfaction about their medication information between 
the two groups (7 participants were satisfied in the control 
group and 11 in the intervention group). After 12 months, 
satisfaction improved substantially in the intervention group 
(39 patients were satisfied). This difference between the two 
groups was statistically significant (P < 0.000).

In terms of quality of life, there was no statistically sig-
nificant difference in the initial EQ-5D-index (0.85 in the 
control group and 0.81 in the intervention group). After 
follow-up, the patients’ health status in the intervention 
group had a marked improvement. The EQ-5D-index of 
patients in the intervention group increased from 0.81 to 
0.94 (P = 0.006). No differences in SLICC, CQR or BMQ 
scores were detected (Table 2).

208 randomly sampled

143 enrolled

72 patients randomly allocated to usual care
-7 died

-12 changed doctor
-9 changed number

-4 withdrew themselves form the study

71 patients randomly allocated to usual care
-8 died

-10 changed doctor
-6 changed number

-5 withdrew themselves form the study

40 included in 
intention-to-treat analysis

42 included in intention-to-treat 
analysis

11 life expectancy <12 months
27 declined to participate

11 lacked capacity to attend
16 considered unsuitable for research

Fig. 3   Trial profile
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Discussion

To the best of our knowledge, this is the first randomized 
prospective study to evaluate the effect of a patient-centered, 
pharmacist-led multidisciplinary care model on clinical 
outcomes in SLE patients in mainland China. In our study, 

an innovative pharmacist-led intervention was provided 
to SLE patients, including prescription review and adjust-
ment, patient-centered medicine education and guidance, 
and periodic follow-up assessment. Satisfaction with drug 
information, quality of life and disease activity were set as 
the primary outcomes.

Table 1   Baseline demographic 
and clinical characteristics of 
outpatients with lupus (n = 82)

GC glucocorticoid, NSAID non-steroidal anti-inflammatory drug, SD standard deviation, SLEDAI systemic 
lupus erythematosus disease activity index, SLICC the Systemic Lupus International Collaborating Clinics

Characteristics Descriptive P value

Usual care group 
(n = 40)

Intervention group 
(n = 42)

Age (years), mean (SD) 30.3 (11.8) 31.5 (11.1) 0.6314
Sex, female, n (%) 36 (90) 38 (90.5) 0.9430
Marital status, n (%) 0.3917
 Married 24 (60) 29 (69.1)
 Other marital status 16 (40) 13 (31.0)

Education level, n (%) 0.6876
 Primary (0–6 years) 16 (40) 13 (31.0)
 Secondary (7–12 years) 12 (30) 15 (35.7)
 Higher (≥ 13 years) 12 (30) 14 (33.3)

Employment, n (%) 0.8373
 Employed 19 (47.5) 19 (45.2)
 Unemployed 21 (52.5) 23 (54.8)

Disease duration, n (%) 0.1318
 < 1 year 0 (0) 4 (9.5)
 1–5 year 19 (47.5) 19 (45.2)
 ≥ 5 year 21 (52.5) 19 (45.2)

Comorbidities, n (%) 0.0922
 0 13 (32.5) 25 (59.5)
 1 19 (47.5) 12 (28.6)
 2 5 (12.5) 4 (9.5)
 ≥ 3 3 (7.5) 1 (2.4)

Types of pills prescribed daily, median (p25, p75) 4 (2.8, 6) 4 (2.3, 6) 0.0888
Use of GC, n (%) 38 (95) 37(88.1) 0.2634
Number of immunomodulators and immunosuppres-

sants, n (%)
0.7140

 0 14 (35) 18 (42.9)
 1 16 (40) 16 (38.1)
 ≥ 2 10 (25) 8 (19.1)

Use of NSAID, n (%) 4 (10) 5 (11.9) 0.9421
Use of biologic drugs, n (%) 2 (5) 7 (16.7) 0.0912
Daily dosing frequency, n (%) 0.0713
 < Once daily 10 (25) 15 (35.7)
 Once daily 7 (17.5) 13 (31.0)
 Twice daily 14 (35) 5 (11.9)
 ≥ Thrice daily 9 (22.5) 9 (21.4)

Side effects, n (%) 0.2116
 0 34 (85) 40 (95.2)
 1–2 4 (10) 2 (4.8)
 ≥ 3 2 (5) 0 (0)
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We found that the intervention was associated with 
greater satisfaction with drug information (P = 0.000). Pre-
vious studies have shown that educational interventions and 
counselling tips can improve patient understanding of drugs 
in those with diabetes [23], hypertension [24] and cancer 
[18]. The control group had much lower satisfaction with 
medication education than the intervention group (0 satisfied 
vs 7 satisfied, respectively). The reason for this result might 
be that some patients in the control group got a refill of their 
medications at their local hospital, and so did not re-visit the 
main hospital during the follow-up period. So, during this 
period they may not have received adequate health educa-
tion, which led to a decline in their satisfaction with patient 
education [25]. However, in the intervention group, we 
arranged regular meetings or phone calls to ensure patients 
received timely health consultations.

Unlike previous studies, we found that our intervention 
could improve disease remission (P = 0.027). This result 
may be due to the fact that patient-centered multidisciplinary 
disease management helped improve patient compliance 
with treatment. As a chronic disease, SLE requires treat-
ment compliance in order for clinical outcomes to improve. 
Past studies aimed at improving patient compliance failed 
to achieve the desired results because of switching among 
drugs [26], patients’ lack of knowledge about disease and 
drugs [27] and contextual factors [28]. Because of the small 
sample size in this study, we could focus on each patient’s 
specific problems and make up for the defects of previous 
studies. From our findings, patient-centered medication 
education and management can resolve the specific treat-
ment-related problems of each patient, thereby improving 
treatment compliance and ultimately improving clinical 
outcomes.

Quality of life was also improved in the intervention arm 
after 12-month follow up. Previous studies have shown that 

the quality of life in patients with chronic diseases can be 
improved through disease management [29, 30]. In view of 
our previous research outcomes [7], patients had many con-
cerns about the side effects of drugs; these concerns affected 
their health status in terms of depression and anxiety. Previ-
ous studies also found that depression is an important factor 
affecting the quality of life in SLE patients [31–33]. For 
this study, a professional pharmacist reinterpreted the infor-
mation on adverse drug reactions for patients. The SIMS 
results showed significant improvement in both patients 
understanding of drug side effects and patient satisfaction 
with patient education. Patient education may reduce the 
negative emotions caused by fear of adverse reactions, and 
ultimately improve patient quality of life. In future studies, 
we should improve the assessment of patients’ mental status 
to verify this hypothesis.

There were some limitations in our work. First, the study 
enrolled a small number of patients, partly due to the rarity 
of SLE. Second, our patients may not be completely repre-
sentative of Chinese patients in general. However, our hospi-
tal is one of the largest rheumatology centers in the country, 
with patients from all parts of China, so our research results 
are representative of the SLE patient population. Further 
research on this topic should seek to enroll more patients 
from different areas. Nevertheless, our results prove the 
effectiveness of patient-centered, pharmacist-led multidis-
ciplinary care in SLE patients.

Conclusion

The pharmacist-led multidisciplinary care program sig-
nificantly improved the disease remission, satisfaction with 
medicine information and health quality of SLE patients at 
Renji Hospital, Shanghai, China. This multidisciplinary care 

Table 2   Outcomes at 12 months

*P < 0.05; **P < 0.01; ***P < 0.001
BMQ beliefs about medicines questionnaire, CQR compliance questionnaire rheumatology, EQ-5D EuroQol five-dimensions, SLEDAI systemic 
lupus erythematosus disease activity index, SLICC the Systemic Lupus International Collaborating Clinics, SIMS satisfaction with information 
about medicines scale

Usual care group (n = 40) Intervention group (n = 42) Between group P value

Baseline End Baseline End Baseline End

Primary outcomes
SLEDAI, median (p25, p75) 8 (2, 12) 2 (0.8, 3.3) 7.5 (4, 11) 0 (0, 2) 0.665 0.027*
SIMS, satisfied (n, %) 7, 17.5 0, 0 11, 26.2 39, 92.86 0.342 0.000***
Eq5D, median (p25, p75) 0.85 (0.64, 0.88) 0.85 (0.76, 0.94) 0.81 (0.67, 0.94) 0.94 (0.85, 0.94) 0.640 0.006**
Secondary outcomes
SLICC, median (p25, p75) 1 (0, 1.3) 0.5 (0, 2.3) 0 (0, 1) 0 (0, 2) 0.593 0.146
CQR, median (p25, p75) 55 (51.8, 64) 59 (53, 63.3) 56.5 (52.3,63.8) 55 (51, 65) 0.943 0.318
BMQ, median (p25, p75) 2.5 (0, 6.3) 3 (1.8, 5) 2 (0, 6.8) 3 (0, 7) 0.993 0.981
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model should be validated by a wider range of studies and 
extended to other chronic diseases.
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