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Background: Systemic lupus erythematosus (SLE) poses a growing challenge for healthcare
systems, affecting an increasing number of people in Korea. This study aimed to investigate
the prescribing patterns of SLE therapies and to compare common drug regimens prescribed
by provider types.
Methods: Sampled national health insurance claims data in 2015 were used to select eligible
SLE patients. Frequency analyses were carried out regarding patient characteristics related to
relevant SLE prescriptions. Patient-days were calculated per substance and per drug class and
then categorized by provider types. Differences in drug utilization trends among the main types
of providers were examined with the chi-square test.
Results: A total of 2,074 patients with SLE were selected for study inclusion. Systemic corticosteroid therapy was provided for up to 67.9% of patients, frequently in conjunction with other
SLE therapies. About 33.2% and 18.7% of steroid users were treated for more than 150 days
and 300 days during the study period, respectively. The provider group that most frequently
prescribed systemic corticosteroids was dermatologists. Hydroxychloroquine, an antimalarial
considered pivotal to SLE management, was prescribed for only 32.4% of patients, predominantly by rheumatologists. Antimalarial therapy was associated with the longest therapy duration
(257.7±120.1 days), followed by immunosuppressant therapy (187.0±153.0 days). Prescription
rates of antimalarials and immunosuppressants were substantially lower in primary care doctor
group and particularly in dermatologist group, compared to rheumatologist group (P-value
associated with prescription patterns by provider types was ,0.001 for both drug classes).
Conclusion: The drug utilization patterns among the main provider groups commonly providing
care for SLE patients differed significantly depending on their practice areas. The prescription
rates of corticosteroids were disproportionately higher among dermatologists. Rheumatologists
appeared more cognizant of the importance of providing antimalarial therapy for SLE patients
compared to other types of providers.
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Systemic lupus erythematosus (SLE) is a multisystem autoimmune disorder with
chronic inflammation in diverse organs, which is speculated to be linked to overproduced autoantibodies attacking the body’s own organs and tissues.1 SLE is generally
regarded as a rare, incurable, and possibly underdiagnosed disease.2,3 Similar to other
autoimmune diseases, it develops more frequently in women than in men, particularly
during their reproductive years.3 With recent upward trends in prevalence and incidence
of SLE in Korea,4 concerns have been raised that the disease is placing an increasing
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burden on healthcare systems and that its negative effects
on birth rates and productivity in society are projected to be
a growing problem.5,6
SLE patients typically present with a varying degree of
abnormalities of constitutional, musculoskeletal, cutaneous,
renal, and/or hematologic features due to systemic inflammatory response associated with dysfunctional immunity.7
The disease can be life-threatening for some patients,
especially those who experience recurrent exacerbations
with complications related to neurological, renal, and/or
cardiopulmonary systems.8 Given its nonspecific clinical
presentations that mimic other disease states and the absence
of confirmatory laboratory test for diagnosis along with
disparities in validation methods,9,10 SLE can be a challenging disease to diagnose. As a result, delays in diagnosis or
misdiagnosis can occur. A previous study reported on a low
agreement between rheumatologists and primary care doctors
for the diagnosis of rheumatic disorders, and 41% of primary
care diagnoses were revised subsequently by rheumatologists
following patient referral.11
With no definitive cure established thus far, the current
standard of care for SLE centers on symptoms control with
a goal of attaining remission at times of exacerbations and
consolidating remission while preventing recurrent flares.12,13
Therapeutic modalities are primarily composed of four drug
classes: nonsteroidal anti-inflammatory drugs (NSAIDs),
antimalarials, corticosteroids, and immunosuppressants.
As with other chronic autoimmune diseases, most lupus
patients are treated life long and hence often faced with
high medical expenses for disease management.5,6 They are
also at substantially higher risk of mortality compared to
the healthy population,14 and susceptible to a wide range of
complications attributable to the systemic progression of the
disease as well as adverse effects from chronic exposure to
lupus treatments.15
Epidemiologic findings on medication utilization for the
treatment of SLE in Korea has not been reported. The objectives of the present study were to analyze the prescribing
patterns of SLE therapies and to evaluate the differences of
pharmacologic regimens provided by prescribers depending
on their practice areas by analyzing sampled claims data of
Korean National Health Insurance (NHI).

Methods
Study population
Patient data were collected from the Korean Health Insurance
Review & Assessment Service-National Patients Sample2015 (HIRA-NPS-2015-0068), which contains three percent
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of the Korean population data with ensured national representativeness. The patient samples were extracted based on
a stratified randomized sampling method. Under the NHI
program, most of the Korean population of about 50 million
are provided with universal coverage for medical services on
the fee-for-services basis, where providers are paid a fixed
amount per each service rendered.16 Korean patients typically have a universal co-payment rate of 30% for outpatient
medicine including pharmaceutical expenditure. The HIRA
database holds administrative claims data related to healthcare
services provided for the entire national beneficiaries: patient
demographics, procedures, diagnoses (the International Classification of Disease, 10th Revision [ICD-10]), and all medical
utilization including prescriptions. Patients with SLE were
identified if they had received a diagnosis of SLE (ICD-10
code M32.x) at least once and prescribed SLE therapy belonging to the following drug classes: NSAIDs, antimalarials,
corticosteroids, and immunosuppressants. The protocol of
this study was approved by the Institutional Review Board
of Ajou University (201702-HB-EX-001). Informed consent
from study subjects was waived by the Institutional Review
Board because this was a retrospective study of anonymized
patient data. Further ethics approval was not required for the
present study, as the HIRA authorized the researcher to analyze de-identified patient health data for research purposes.

Study medications and variables
A total of 72 drug codes on the national formulary were used
to capture the relevant patient data for the study analysis,
including individual agents belonging to the aforementioned
drug classes. All eligible prescriptions were extracted using
prescription drug data. Only systemic treatment was selected
for study inclusion: NSAIDs and antimalarials included for
the analysis were all orally administered; corticosteroids
and immunosuppressants were either orally or intravenously
administered. Medication utilization patterns were tracked
and analyzed by drug classes as well as by individual active
ingredients. If a medication is prescribed within 7 days following the last dose, the use was considered as continued
therapy. Any NSAIDs with a duration of less than 7 days
were considered temporary therapy and excluded from the
analysis. Concomitant use of multiple SLE therapies was
defined as more than one agent belonging to different drug
classes being prescribed to a single patient with the overlapping duration of treatment for at least 30 days. Switching
patterns between pharmacologic substances within the same
drug class were also investigated. A switch from one drug
to a different drug was identified through screening those
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agents prescribed within 30 days prior to or following the
discontinuation of the previous medication. Additionally,
discontinuation patterns of SLE therapies were also analyzed.
If no more prescriptions were issued within 60 days post the
last dose, the therapy was considered discontinued. For the
assessment of maintenance doses of corticosteroids, only
those regimens with therapy duration of 30 days and more
were included, and the total daily dose in mg was calculated
by each steroid substance. Major types of providers commonly providing care for SLE patients were also identified
by comparing provider types with different specialty backgrounds on the basis of the total volume of patient-days,
and their prescribing patterns were assessed to investigate
any differences in the provision of pharmacologic treatment
depending on their practice areas. Patient demographic data
were collected and assessed, including age, sex, practice
areas, insurance type, level of institution, region of institution, and clinical manifestations of SLE (including oral ulcer,
arthritis, nephritis, seizure, and psychosis).

Statistical analysis
Frequency analyses were performed to interpret the full scale
of drug therapies provided for SLE patients by the type of
insurance and healthcare institution, SLE manifestations,
and other parameters for healthcare utilization. Patient-days
were calculated by multiplying the number of patients by the
number of prescribed days for each therapy, and expressed
by drug class and by individual active ingredient. Pearson
chi-square test was conducted to examine the differences
in prescription patterns associated with the four classes of
SLE therapy according to the practice areas of the common
provider groups. All statistical tests were two-sided and the
P-value below 0.05 was considered statistically significant.
All statistical analyses were completed with SAS software
version 9.4 (SAS Institute Inc., Cary, NC, USA).

Results
Characteristics of study patients
In 2015, of the total number of Korean people registered in
the HIRA database (50,490,157), the number of patients
initially extracted for the patient sample was 1,454,249
(male 48.7%). Of those, patients with a history of SLE
who received at least one lupus therapy were selected,
and a total of 2,074 patients were eligible for study entry.
Patient characteristics are summarized in Table 1. Female
subjects outnumbered males by approximately threefold
(74.6% versus 25.4%). The number of SLE patients
increased substantially with age, regardless of sex, with the
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Table 1 Demographic features of patients with SLE
Characteristics

n

%

Overall
Male (n=526)
#20 years
21–40 years
41–60 years
$61 years
Female (n=1,548)
#20 years
21–40 years
41–60 years
$61 years
Prescriber specialty
Internal medicine
Dermatology
Others
Insurance type
National health insurance
Medical aid
Patriots & veterans insurance
Level of institution
Tertiary hospital
General hospital
Hospital
Long-term care hospital
Office-based physician practice
Region of institution
Seoul, Gyeonggi
Gangwon
Chungcheong
Gyeongsang
Jeolla
Jeju
SLE manifestations
Oral ulcer
Arthritis
Renal disorders
Seizure
Psychosis

2,074

100.0

40
140
205
141

7.6
26.6
39.0
26.8

76
417
720
335

4.9
26.9
46.5
21.6

1,511
404
1,142

72.9
19.5
55.1

1,959
111
4

94.5
5.4
0.2

328
340
123
15
1,268

15.8
16.4
5.9
0.7
61.1

1,097
39
277
436
200
25

52.9
1.9
13.4
21.0
9.6
1.2

174
1,348
472
94
30

8.4
65.0
22.8
4.5
1.4

Abbreviation: SLE, systemic lupus erythematosus.

age group of 41–60 years showing the highest rates, but
the percentage steeply decreased thereafter in both sexes.
The visit episodes were predominantly covered by national
health insurance (1,959 patients; 94.5%). With regard to the
level of institution, the most common health facility where
SLE patient care was provided was office-based physician
practice (1,268 patients; 61.1%), followed by general hospitals (340 patients; 16.4%). Geographically, more patients
appeared to reside in metropolitan areas near Seoul, the
capital city, and Gyeonggi province (1,097 patients; 52.9%)
than in rural areas. The common clinical presentations of
SLE were arthritis (1,348 patients; 65.0%), followed by renal
disorders (472 patients; 22.8%).
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Drug utilization patterns in SLE patients
Of the 2,074 patients, the number of patients who received
NSAIDs, antimalarials, corticosteroids, and immunosuppressants were 1,751 (84.4%), 672 (32.4%), 1,408 (67.9%),
and 309 (14.9%), respectively. The number of patients who
had switched agents within the same drug class was as follows: 1,287 (62.1%) for NSAIDs, none for antimalarials
(a single agent of hydroxychloroquine available in Korea),
518 (25.0%) for corticosteroids, and 49 (2.4%) for immunosuppressive agents (Table 2). With regard to therapy
discontinuation patterns, NSAIDs had been stopped in 878
patients (42.3%), antimalarials in 120 (5.8%), corticosteroids
in 648 (31.2%), and immunosuppressants in 68 (3.3%).
The most preferred class of medications prescribed
as monotherapy among SLE patients was antimalarials
(254 patients; 12.2%), followed by NSAIDs (217 patients;
10.5%). For dual combination therapy, an antimalarial
combined with corticosteroid therapy was most common
(275 patients; 13.3%), followed by NSAID plus antimalarial
therapy (68 patients; 3.3%). For triple therapy, an antimalarial
in combination with corticosteroid plus immunosuppressant
therapy was most frequently used (92 patients; 4.4%). Only
13 patients (0.6%) received all four classes of medications
concurrently.
The mean treatment duration in days was longest
with antimalarial therapy (257.7±120.1), followed by
Table 2 Patterns of drug use in patients with SLE
Drug class
Monotherapy
NSAIDs
Antimalarials
Corticosteroids
Immunosuppressants
Combination therapy
NSAIDs + antimalarials
NSAIDs + corticosteroids
NSAIDs + immunosuppressants
Antimalarials + corticosteroids
Antimalarials immunosuppressants
Corticosteroids + immunosuppressants
Substance switch
NSAIDs
Antimalarials
Corticosteroids
Immunosuppressants
Discontinuation
NSAIDs
Antimalarials
Corticosteroids
Immunosuppressants

n

%

217
254
184
31

10.5
12.2
8.9
1.5

68
54
4
275
27
56

3.3
2.6
0.2
13.3
1.3
2.7

1,287
0
518
49

62.1
0.0
25.0
2.4

878
120
648
68

42.3
5.8
31.2
3.3

Note: All were systemic treatment.
Abbreviations: SLE, systemic lupus erythematosus; NSAIDs, nonsteroidal antiinflammatory drugs.
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immunosuppressant therapy (187.0±153.0), and lowest with
NSAID therapy (53.8±88.1) (Figure 1). The percentage of
patients who continued each therapy for over 150 days during
the study period was up to 78.1% with antimalarials, 51.8%
with immunosuppressants, 33.2% with corticosteroids,
and 10.5% with NSAIDs. Of those patients, up to 47.0%
of patients continued antimalarial therapy for more than
300 days, 32.0% for immunosuppressive therapy, 18.7% for
corticosteroid therapy, and 4.2% for NSAID therapy.
When presented in order of prescription volume by drug
classes regardless of prescriber types, loxoprofen, dexibuprofen, talniflumate, and diclofenac were the top four most
frequently prescribed agents for NSAIDs; prednisolone,
methylprednisolone, triamcinolone, and deflazacort for
corticosteroids; methotrexate, mycophenolate, azathioprine,
and leflunomide for immunosuppressants. Prednisolone
showed the highest prescription rates (37.8%), which was
also the most frequently switched-to agent (27.1%–46.7%)
following discontinuation of other corticosteroids. Switching
patterns within immunosuppressants revealed that methotrexate was associated with the highest prescription rates (32.9%)
and also the most preferred agent to switch to (21.4%–27.1%)
following discontinuation of other immunosuppressants.
The assessment findings for the maintenance dose of
corticosteroids with therapy duration of at least 30 days are
visually depicted in Figure 2. The mean maintenance dose
of most orally administered steroids appeared to fall within
the normal maintenance dose limits for anti-inflammatory
or immunosuppressive effects. The largest proportion of
patients (64.8%) received prednisolone and its maintenance
dose showed the widest variation among steroids, ranging
from 1.25 to 90 mg/day with the mean maintenance dose of
7.2±6.8 mg/day; 25% of patients received less than 5 mg/day,
50% of patients between 5 and 7.5 mg/day, and the remaining
25% of patients over 7.5 mg/day.

Prescription patterns based on provider
types
The prescription patterns for SLE patients depending on
provider types were analyzed and presented per 1,000
patient-days and per patient-days in Figure 3 and Table 3,
respectively. By reviewing the volume of patient-days and the
relevance of both inpatient and outpatient visit episodes for
SLE, the practice areas of those providers commonly treating
SLE patients were identified as rheumatology, primary care,
and dermatology. Overall, prescribing patterns of the four
classes of SLE therapies were statistically significantly
different among providers depending on their specialty
backgrounds (P-value was ,0.001 for all drug classes).
Patient Preference and Adherence 2017:11
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Discussion
Overall, NSAIDs were the most commonly prescribed SLE
therapy and corticosteroids were the next most frequently
used therapeutic choice, based on patient volume (84.4% versus 67.9%, respectively). NSAIDs are commonly prescribed
as first-line therapy for the symptomatic relief of SLE with

7KHUDS\XVHUDWHVSDWLHQWGD\V

For rheumatologists, antimalarials and corticosteroids were
the most frequently prescribed drug classes, listed in order
of the volume of patient-days (134,607 and 106,957, respectively). NSAIDs were most frequently prescribed by primary
care doctors, followed by corticosteroids (38,322 and 28,827
in patient-days, respectively). Notably, corticosteroids were
the most commonly prescribed therapy by dermatologists,
followed by antimalarials (5,614 and 1,305 in patient-days,
respectively).
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Table 3 Prescription patterns for SLE patients followed by major provider groups
Drug class

Active substance

NSAIDs

Celecoxib
Dexibuprofen
Ibuprofen
Loxoprofen
Meloxicam
Nabumetone
Naproxen
Sulindac
Talniflumate
Others
Total
Hydroxychloroquine
Deflazacort
Dexamethasone inj
Hydrocortisone
Methylprednisolone
Methylprednisolone inj
Prednisolone
Triamcinolone
Others
Total
Azathioprine
Cyclophosphamide inj
Leflunomide
Methotrexate
Methotrexate inj
Mycophenolate
Total

Antimalarial
Corticosteroids

Immunosuppressants

Primary care

P-value*

Patient no (%)

Patient-days (%)

Patient no (%)

Patient-days (%)

86 (42.2)
4 (2.0)
3 (1.5)
5 (2.5)
42 (20.6)
37 (18.1)
17 (8.3)
3 (1.5)
4 (2.0)
3 (1.5)
204 (100)
493 (100)
44 (8.0)
18 (3.3)
0 (0.0)
94 (17.0)
36 (6.5)
319 (57.7)
31 (5.6)
11 (2.0)
553 (100)
71 (28.7)
14 (5.7)
23 (9.3)
93 (37.7)
1 (0.4)
45 (18.2)
247 (100)

13,757 (48.2)
32 (0.1)
28 (0.1)
784 (2.7)
6,199 (21.7)
4,277 (15.0)
2,289 (8.0)
376 (1.3)
478 (1.7)
333 (1.2)
28,553 (100)
134,607 (100)
11,052 (10.3)
50 (0.0)
0 (0.0)
18,094 (16.9)
285 (0.3)
72,278 (67.6)
5,171 (4.8)
27 (0.0)
106,957 (100)
17,660 (46.1)
53 (0.1)
5,634 (14.7)
3,235 (8.5)
31 (0.1)
11,665 (30.5)
38,278 (100)

58 (2.6)
490 (21.8)
102 (4.5)
801 (35.6)
140 (6.2)
37 (1.6)
28 (1.2)
3 (0.1)
355 (15.8)
233 (10.4)
2,247 (100)
117 (100)
19 (1.2)
403 (25.9)
27 (1.7)
504 (32.4)
14 (0.9)
350 (22.5)
96 (6.2)
143 (9.2)
1,556 (100)
6 (12.2)
0 (0.0)
9 (18.4)
32 (65.3)
1 (2.0)
1 (2.0)
49 (100)

3,447 (9.0)
5,676 (14.8)
663 (1.7)
10,103 (26.4)
7,334 (19.1)
2,940 (7.7)
597 (1.6)
167 (0.4)
4,508 (11.8)
2,887 (7.5)
38,322 (100)
20,801 (100)
1,491 (5.2)
1,626 (5.6)
336 (1.2)
8,912 (30.9)
18 (0.1)
8,254 (28.6)
7,385 (25.6)
805 (2.8)
28,827 (100)
981 (23.3)
0 (0.0)
1,724 (41.0)
1,125 (26.8)
15 (0.4)
359 (8.5)
4,204 (100)

,0.001

,0.001
,0.001

,0.001

Notes: All orally administered agents unless otherwise noted. *P-values were calculated with the use of the chi-square test.
Abbreviations: inj, injectable; NSAIDs, nonsteroidal anti-inflammatory drug; SLE, systemic lupus erythematosus.

musculoskeletal complaints, arthritis, and fever.17 Patients
treated with NSAIDs were associated with the highest rate of
substance switching as well as with the highest rate of therapy
discontinuation (62.1% and 42.3%, respectively). This suggests as-needed-based medication utilization for symptom
management and potentially adverse reactions or lack of
efficacy with preceding therapy. Antimalarials were the
most preferred class of agents used as monotherapy (12.2%),
followed by NSAIDs (10.5%). By contrast, immunosuppressants were more commonly used in conjunction with
corticosteroids and/or antimalarials. Only a limited number
of patients received triple or quadruple combination therapy
for SLE; of those the triple-combination regimen based on
antimalarial, corticosteroid, plus immunosuppressant therapy
showed the highest use rate (4.4%).
SLE can manifest in many different ways, and pharmacologic regimens for SLE treatment need to be personalized
according to disease manifestations in individual patients.18,19
Patients with mild disease generally require NSAIDs and antimalarials with or without low-dose corticosteroids, whereas
severe cases with major organ involvement are often treated
1784
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with high-dose corticosteroids and/or immunosuppressive
agents.17 Although NSAIDs are typically considered firstline therapy, their therapeutic effects are often not sufficient
in SLE patients. Hence, as the findings in the present study
suggest, corticosteroids are commonly prescribed as an
add-on to the existing regimen and occasionally long-term
despite potential adverse effects with prolonged systemic
exposure to steroid therapy. For those with serious, lifethreatening SLE-related problems or acute flares, especially
with kidney damage, high-dose corticosteroids are generally used as the mainstay of treatment to induce a rapid
remission.20 In this study, it appeared that up to 67.9% of
patients received at least one dose of corticosteroids. Of
those, about 33.2% and 18.7% were prescribed corticosteroid
doses as maintenance therapy for more than 150 days and
300 days during the study period, respectively.
Although many lupus patients receive combination
therapy, desired clinical outcomes have been most frequently
reported with the use of antimalarial therapy.21–23 Hydroxychloroquine is known to be effective for SLE-related arthritis
and rash control, but shows a low efficacy in preventing
Patient Preference and Adherence 2017:11
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severe SLE presentations. 24,25 More importantly, it has
been associated with survival benefits in lupus patients,
and confers an additional protective effect against damage
accrued long-term with a good tolerance and a benign safety
profile other than rare ocular toxicity.26–29 Hence, current
expert opinion is that most SLE patients should be treated
with hydroxychloroquine alone or concomitantly with other
drugs appropriate for clinical presentations of the disease.30,31
In this study, antimalarial therapy was associated with
the longest mean treatment duration (257.7±120.1 days).
Additionally, greater percentage of patients who received at
least one dose of antimalarials continued the treatment over
150 days and 300 days (78.1% and 47.0%, respectively)
compared to those treated with other drug class treatments.
However, of note was that only 32.4% of the study patients
received antimalarial therapy during the study period as
opposed to consensus expert recommendations concerning
its universal use for most SLE patients regardless of disease
severity.
A range of immunosuppressive drugs are usually considered for severe lupus with organ involvement, including
lupus nephritis and neuropsychiatric lupus or for steroidsparing purposes in SLE.32 In this study, methotrexate,
mycophenolate, azathioprine, and leflunomide were the top
four agents that showed the highest prescription frequencies.
With the arrival of newer immunosuppressive agents, the
use of cyclophosphamide, a traditional chemotherapy drug
that has long been employed for the treatment of lupus, has
been decreased substantially. Several severe adverse effects
including malignancy, infection, infertility, and hemorrhagic
cystitis are associated with cyclophosphamide.20 Hence, other
immunosuppressants are more preferably prescribed for sustained remission, such as azathioprine and mycophenolate
mofetil, due to their less toxic safety profile.33,34
Although pharmaceutical regimens based on NSAIDs,
antimalarials, corticosteroids, and immunosuppressants
have long been considered standard therapy for SLE, only
four drugs have obtained an approval from the US Food and
Drug Administration to be used to treat SLE thus far: aspirin,
prednisone, hydroxychloroquine, and belimumab, a new
addition to therapeutic options for SLE in over 50 years. Belimumab is also the first targeted monoclonal antibody-based
immunotherapy that induces therapeutic effects by inhibiting
autoantibody activation.35,36 The provision of drug regimens
other than the above four agents is regarded as off-label use,
implying those therapies have not actually been approved
for use in SLE patients for treatment purposes. In addition,
there are uncertainties surrounding the optimal duration and
doses of off-label prescriptions for induction as well as for
Patient Preference and Adherence 2017:11
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maintenance therapy for SLE management. Belimumab has
been approved for treating SLE in Korea in 2013. However,
despite expanded health insurance coverage of copayment for
rare diseases including SLE,4 the NHI is still not providing
coverage for belimumab. Improving access to such novel
therapeutic option may have the potential to positively affect
clinical outcomes and prognosis of patients with SLE.
With regard to the types of providers, SLE patients were
predominantly treated and followed up by rheumatologists, primary care doctors, and dermatologists, listed in
order of the total patient-days combined for all prescribed
SLE therapies. Drug utilization patterns observed among
prescribers were substantially distinct depending on their
specialty backgrounds. Rheumatologists most frequently
prescribed antimalarials, which was consistent with expert
opinions that most patients with SLE should receive antimalarial therapy regardless of disease activity. By contrast,
primary care doctors and dermatologists most frequently
prescribed NSAIDs and corticosteroids, respectively.
Interestingly, the prescription rates of immunosuppressants
were disproportionately lower in primary care doctor group
than in rheumatologist group. Of note was the prescribing
pattern of dermatologists. They prescribed corticosteroids
at disproportionally higher rates compared to other types
of providers. These findings suggest that those patients
not seen by rheumatologists are less likely to receive the
antimalarial-based regimen, which is the most important
therapy in long-term management of SLE. A prompt referral
of suspected SLE patients to rheumatologists might have
a positive effect on early diagnosis and improved patient
outcomes.37,38 Considering the characteristics of SLE as
a complex rheumatic disease with a myriad of disease
manifestations and varied progression rates, the disease is
recommended to be followed by specialists, such as rheumatologists. Previous studies reported that rheumatologists
more frequently ordered SLE biomarkers that are strongly
related to disease severity and damage accrual than did
non-rheumatologists.39,40 More importantly, rheumatologists
were more likely to prescribe hydroxychloroquine than
other doctors.28,29,41 These findings suggest that all providers
need to raise awareness on guideline recommendations to
guide lupus control and should be more cognizant of the
use of hydroxychloroquine in their lupus patients regardless
of disease activity level and refer patients to a specialist
promptly when deemed clinically necessary.
One of the strengths of this study is the use of dataset
reflecting actual prescription patterns in real-world clinical
practice. In a clinical research for a rare disease, recruiting
enough study participants can be a challenge. Using health
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insurance claims data has an advantage in such case because
SLE patients can be confirmed by diagnostic codes along
with other relevant patient information including prescription
data. With ensured national representativeness of the data
source, the findings of the present study can be considered
as reflecting real-world practice and convey clinical implications. It highlights the importance for providers to consider
prescribing hydroxychloroquine therapy more cognizantly
in their SLE patients.
This study was subject to many limitations. First, as
the dataset contains the data from one particular year,
those patients with a long remission period who did not
require medical attention might not have been captured as
SLE patients. Also, it is not certain whether patients followed by other providers had already been evaluated by
rheumatologists and standard SLE therapy recommended
by guidelines had been provided previously. Second, study
subjects were identified if they had received a diagnosis of
SLE at least once, although diagnostic codes not recorded
or recorded incorrectly by providers could have affected
the number of patients included in this study. However, by
excluding prescription claims associated with irrelevant
practice areas and including only those claims for health
care visit episodes for SLE, the risk of overestimating the
number of SLE patients was minimized. Lastly, the time
elapsed since the initial diagnosis could not be determined,
which may have influenced drug regimens prescribed by
providers. Further studies with larger samples and more
clinical information need to be conducted to confirm the
findings of this study.

Conclusion
Prescription patterns of the four main classes of SLE therapies
differed substantially with a statistical significance among
prescribers depending on their practices areas. The prescription rates of corticosteroids were disproportionately higher
among dermatologists. Rheumatologists were the provider
group that most frequently prescribed hydroxychloroquine,
suggesting they are more cognizant of the significance of
treatment recommendations regarding antimalarial therapy
for SLE patients compared to other types of providers.
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