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ABSTRACT

Objective It is still unclear how glucocorticoids (GCs)
affect the long-term clinical course of patients with

SLE. The objective of this study is to explore the factors
associated with GC-free treatment status.

Methods Using data from the lupus registry of nationwide
institutions, GC dose at registration was compared
between short, middle and long disease durations of

<5, 5-20 and >20 years, respectively. After excluding
patients who never used GC, we evaluated the relationship
between GC-free status and chronic damage using
Systemic Lupus International Collaborating Clinics Damage
Index.

Results GC doses at enrolment of the 1019 patients
were as follows: GC-free in 101 (10%); O<prednisolone
(PSL) <5 mg/day in 411 (40%); 5<PSL <7.5in 169 (17%);
7.5<PSL <10 in 194 (19%) and PSL>10 in 144 (14%)
patients. Of the patients who were not currently using GCs,
patients who never used GC more frequently had short
disease duration (66% with short, 23% with middle and
17% with long disease duration, p=0.00029). Univariate
analysis of patients who underwent GC treatment

showed that patients without GCs exhibited older age,
lower disease activity, less immunosuppressant and
hydroxychloroquine use and higher C3 levels. Among
patients with a disease duration of >20 years, GC-free
status was more frequent in patients without chronic
damage (11% vs 4%, p=0.023). After adjusting for age,
sex and disease activity, no chronic damage accrual was
associated with GC-free status (OR 3.6, 95% Cl 1.1 to
11.3).

Conclusion Even in the patients with long disease
duration, one-point GC-free treatment status might be
related to no chronic damage accrual.

INTRODUCTION

Glucocorticoids (GCs) are still the mainstay
of treatment for SLE. Owing to the contribu-
tion of several novel therapeutic agents, the
treat-to-target principle has been established
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= The accumulation of chronic damage is associated
with increased mortality and reduced quality of life
in patients with SLE.

= Glucocorticoid (GC) use is a well-known risk factor
for chronic damage accrual.

= Disease duration is reportedly associated with
chronic damage.

WHAT THIS STUDY ADDS

= GC use is avoidable in the long-term care of patients
with SLE.

= Even in patients with long disease duration, one-
point GC-free treatment status might be related to
no chronic damage accrual.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= It might be important to achieve the GC-free treat-
ment status even in patients with long disease
duration.

to care for patients with SLE. This principle
stipulates that patients with SLE should be
in remission without the administration of
GCs as much as possible." Although a recent
randomised controlled trial showed that GC
withdrawal increases relapse risk in patients
with SLE, 73% of patients without GC use
could maintain remission.” Another observa-
tional study showed that GC withdrawal was
attempted in 91 patients, with 85% success-
fully withdrawing from GCs and maintaining
remission,” whereas recent cohort studies
showed that only 20%-30% of patients with
SLE had not taken any GCs.*” Previous reports
have shown that younger age, disease activity
and short disease duration are risk factors for

BM)

Sada K, et al. Lupus Science & Medicine 2022;9:e000772. doi:10.1136/lupus-2022-000772

uuuuuuuuuuuuuuuuuuu


http://www.lupus.org/
http://lupus.bmj.com/
http://orcid.org/0000-0003-1020-0818
http://orcid.org/0000-0002-6192-9855
http://dx.doi.org/10.1136/lupus-2022-000772
http://dx.doi.org/10.1136/lupus-2022-000772
http://crossmark.crossref.org/dialog/?doi=10.1136/lupus-2022-000772&domain=pdf&date_stamp=2022-09-28

Lupus Science & Medicine 8

relapse in GC-ree patients.”® However, it is still unclear
which patients could withdraw from GCs.

The prevention of chronic damage accrual has become
one of the topmost current treatment targets, next to
decreasing mortality. The accumulation of chronic
damage is associated with increased mortality, and with
reduced quality of life.”"" Previous studies showed that
disease activity and GC use are related to chronic damage
accrual.'*™"” However, it is still unclear how GCs affect the
long-term clinical course of patients with SLE because
it is difficult to estimate the cumulative GC dose in the
patients with SLE with long disease duration.

This study explored the factors associated with GC-free
treatment status using data from one of the world’s largest
SLE registries.

METHODS

Study design and setting

This cross-sectional study used data acquired through
a multidisciplinary cohort study (the lupus registry of
nationwide institutions (LUNA)), which was conducted in
2016 to investigate the association between clinical mani-
festations, socioeconomic backgrounds and outcomes
in patients with SLE reported from 10 Japanese institu-
tions. LUNA contains data on patients aged 20 years or
older, diagnosed according to the revised 1997 American
College of Rheumatology criteria for SLE classification'®;
approximately 1.7% of patients with SLE in Japan have
been registered in LUNA, accounting for around 1000
cases.

Patient selection and outcome measure

This study was performed using electronic medical
records or self-administered questionnaires completed by
registered patients between April 2016 and June 2020. All
data were collected at the time of registration. Patients
with GC dose data at registration were enrolled in the
study. The primary outcome measure was the GC-Aree
treatment status at registration.

The collected data were as follows: age, sex, disease dura-
tion, prednisolone dose (current and past maximum),
hydroxychloroquine use, immunosuppressant use, SLE
Disease Activity Index 2000 (SLEDAI-2K)," Systemic
Lupus International Collaborating Clinics Damage Index
(SLICC-DI),* antidouble stranded DNA antibody level,
complement (C3, C4, CH50) level and serum creatinine
level.

Statistical analysis

First, the descriptive statistics of the enrolled patients were
expressed as the median and IQR for continuous varia-
bles, and as n (%) for categorical variables. Subsequently,
the GC dose at registration was described and compared
among different disease durations divided by quartile
points: short, middle and long disease durations being <5,
5-20 and >20 years, respectively. After excluding patients
who had never used GCs and those without previous GC

treatment information, we compared the characteristics
of patients treated with and without GCs at registration.

Finally, in each disease duration group, we evaluated
the relationship between GC-ree treatment status and
no chronic damage accrual (SLICC-DI=0) by univariate
analysis. In patients with long disease duration, possible
confounders, which were selected based on the findings
of previous reports, were adjusted by logistic regression
analysis. We used multiple imputation to handle the uncer-
tainty caused by missing values of potential confounders,
on the assumption of them missing at random.

Continuous variables were compared using the Mann-
Whitney U test or Student’s t-test, depending on data
distribution, and categorical variables were compared
using the %* test or Fisher’s direct probability test, as
appropriate. Statistical significance was set at p<0.05. All
statistical analyses were performed using the JMP V.11.2.0
software package (SAS Institute, Cary, North Caro-
lina, USA), and the Statistical Package of Stata, V.17.0
(StataCorp, College Station, Texas, USA).

RESULTS

Enrolled patient characteristics

All patients registered in the LUNA had information
on the current GC dose. The median (IQR) age of the
enrolled 1019 patients was 45 (35-57) years, and 895
(88%) patients were female. The median (IQR) disease
duration was 12 (5-20) years. The median (IQR) SLEDAI
and total SLICC-DI scores at registration were 4 (2-8) and
1 (0-2), respectively. Immunosuppressants and hydrox-
ychloroquine were used in 623 (61%) and 274 (27%)
patients, respectively.

Glucocorticoid treatment status
The GC doses at registration were as follows: GC-Aree in
101 (10%) patients; O<prednisolone (PSL) <5mg/day
in 411 (40%) patients; 5<PSL <7.5mg/day in 169 (17%)
patients; 7.5<PSL <10mg/day in 194 (19%) patients and
PSL >10mg/day in 144 (14%) patients (figure 1). The
GC doses at registration were statistically different among
the different disease durations (p<0.0001, figure 1). The
proportion of GCAree treatment statuses also differed
statistically among different disease durations (32 of 254
(13%) patients with short disease duration, 35 of 480
(7%) patients with middle disease duration and 29 of
260 (11%) patients with long disease duration, p=0.043).
Patients with long disease duration were treated with
immunosuppressants and/or hydroxychloroquine less
frequently than those with other disease durations
(immunosuppressant use, 134 of 260 (52%) patients with
long disease duration vs 476 of 734 (65%) patients with
the other disease durations, p=0.0002; hydroxychloro-
quine use, 55 of 260 (21%) patients vs 212 of 733 (29%)
patients, p=0.015).

Of the patients who were not currently using GCs,
short disease duration was more frequent in patients who
never used GCs (21 of 32 (66%) patients in short disease
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Figure 1

duration, 7 of 30 (23%) patients with middle disease dura-
tion and 3 of 18 (17%) patients with long disease dura-
tions, p=0.00029). After excluding patients with never
used GC and those without previous GC treatment infor-
mation, the proportion of patients without GC use did
not differ statistically among different disease durations
(11 of 233 (5%) patients with short disease duration, 23
of 468 (5%) patients with middle disease duration and 15
of 246 (6%) patients with long disease duration, p=0.74)
(figure 2, online supplemental figure 1). The character-
istics of the patients with and without GCs among the
patients with previous GC treatment history are shown in
table 1. The patients without GCs were older, had lower
SLEDAI, used less immunosuppressant and hydroxychlo-
roquine and had higher C3 levels than those with GCs.

60 ‘
40
20

5-20years >20years
(N=480)

Glucocorticoid dose among different disease durations. GC, glucocorticoid; PSL, prednisolone.

PSL >10 mg/day
'~ 7.5<PSL <10 mg/day
5<PSL <7.5 mg/day
0<PSL <5 mg/day

GC free

(N=260)

Glucocorticoid treatment status and chronic damage accrual
in each disease duration

The proportions of each item of SLICC-DI among
different disease durations are shown in online supple-
mental table 1. Ocular, renal, cardiovascular, periph-
eral vascular, musculoskeletal and diabetic impairments
increased with the duration of disease.

GCAree treatment status was more frequent in patients
without chronic damage accrual (SLICC-DI=0), than in
those with chronic damage and long disease duration (9
of 82 (11%) patients without chronic damage vs 6 of 164
(4%) patients with chronic damage, p=0.023). In compar-
ison, there was no significant difference in the frequency
of GCAree treatment status between the patients with and
without chronic damage in short disease duration (5 of

(n=1019)

Patients registered in LUNA

|

Patients with current GC use at
registration
(n=918)

Patients without current GC use at
registration
(n=101)

Without past GC use (n = 32)
Without previous GC treatment information (n=19)

Past GC use

(n=150)

Figure 2 Patient selection flow chart. GC, glucocorticoid; LUNA, the lupus registry of nationwide institutions.
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Table 1 Comparison of characteristics between patients with and without GCs
Without With
GCs Number of GCs Number of

Characteristics (n=50) missing data (n=918) missing data P value
Age, median IQR, years 50.5 (40.8-60.5) 0 44.5 (34-56) 0 0.012
Female patients, n (%) 42 (84) 0 807 (88) 0 0.41
Disease duration, median IQR, years* 13 (6-22.5) 1 12 (6-20) 20 0.41

<5 years, n (%) 11 (22) 222 (25)

5-20 years, n (%) 23 (47) 445 (50)

>20 years, n (%) 15 (31) 231 (26)
SLEDAI-2K, median IQR* 2 (0-6) 4 223 0.027
SLICC-DI, median IQR* 0 (0-2) 1(0-2) 0 0.61
Maximum PSL dose after diagnosis, median 50 (30-60) 0 40 (30-50) 70 0.48
IQR, mg/day
Current immunosuppressant use, n (%) 21 (42) 0 596 (65) 0.0010
Current hydroxychloroquine use, n (%) 2 (4) 0 262 (29) <0.0001
C3, median IQR, mg/dL 88 (75.5-103.0) 4 80 (68-93) 80 0.033
C4, median IQR, mg/dL 17.65 (14.4-22.3) 4 16 (11-21.9) 144 0.12
CH50, median IQR, U/mL 37.6 (32.8-46.6) 4 37 (29.8-44.6) 126 0.20
Anti-ds-DNA antibody, median IQR, EU/mL 7.6 (1.7-10.1) 3 9.15 (2.4-20.8) 24 0.23
Serum creatinine, median IQR, mg/dL 0.66 (0.60-0.74) 1 0.69 (0.59-0.84) 2 0.31

*Mann-Whitney U test.

ds-DNA, double stranded DNA; GC, glucocorticoid; PSL, prednisolone; SLEDAI-2K, SLE Disease Activity Index 2000; SLICC-DI, Systemic Lupus International

Collaborating Clinics Damage Index.

100 (5%) patients with chronic damage vs 6 of 133 (5%)
patients without chronic damage, p=0.86) and middle
disease duration (12 of 239 (5%) patients with chronic
damage vs 11 of 229 (5%) patients without chronic
damage, p=0.91). Moreover, even after adjusting for age,
sex and SLEDAI-2K as confounding factors using logistic
regression analysis, no chronic damage accrual was found
to be associated with GC-ree treatment status (OR 3.6,
95% CI'1.1 to 11.3) (table 2).

DISCUSSION

In the present study, we focused on the GC-free treatment
status related to disease duration and chronic damage
accrual. Of the enrolled patients, only 10% did not receive
GGCs at registration. The patients without GCs were older,
had a lower SLEDAI-2K score, used less immunosuppres-
sant and hydroxychloroquine and had higher C3 levels

than those with GCs. In patients with >20 years of disease
duration, no chronic damage accrual was independently
related to GCAree treatment status.

Recent cohort studies have shown that 20%-30% of
patients with SLE do not receive GCs.*° Hydroxychloro-
quine use was less frequent in this study than in recent
cohort studies (27% vs 60%—74%) because hydroxychlo-
roquine use for SLE was approved just 6 years ago in Japan.
Because it is well known that immunosuppressant and
hydroxychloroquine use could reduce GC dose without
relapse, the concomitant use of immunosuppressants and
hydroxychloroquine may help increase the proportion
of patients without GCs. Because recent patients were
treated with immunosuppressants and hydroxychloro-
quine without GCs, more patients could withdraw from
GGCs with extended observation.

Table 2 Association of GC-free treatment status and SLICC-DI in the patients with long disease duration by logistic
regression analysis, after multiple imputation of missing values

Crude Adjusted

OR OR

(95% Cl) P value (95% Cl) P value
SLICC-DI (=0 ) 3.3 (1.1 t0 9.46) 0.03 3.6 (1.1to 11.3) 0.03
Age (per 1 year older) 1.1 (1.0to 1.1) 0.03
Female 1.2 (0.1 t0 10.2) 0.90
SLEDAI-2K 0.9 (0.7 to 1.0) 0.11

GC, glucocorticoid; SLEDAI-2K, SLE Disease Activity Index 2000; SLICC-DI, Systemic Lupus International Collaborating Clinics Damage Index.
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No damage accrual was related to one-point GC-free
treatment status even in the patients with a disease dura-
tion of 220 years. Disease duration was reportedly associ-
ated with chronic damage,"”""*" and it is a risk factor for
cardiovascular events independent of chronic damage.*
GC use is also a well-known risk factor for chronic
damage accrual."™™ In the present study, the patients
who never used GC decreased time-dependent manner.
These results indicate that GC use is avoidable in the
long-term care of the patients with SLE. We could not
evaluate the cumulative GC dose in the present study.
Since the patients without GC might include the patients
with high cumulative GC dose, the relationship between
achievement of GC and chronic damage might be under-
estimated. Nevertheless, at least one-point GC-free treat-
ment status was statistically related to no damage accrual
in the patients with a longer disease duration. Therefore,
it might be important to achieve the GC-ree treatment
status even in the patients with long disease duration.
Since the patients without GCs used less immunosup-
pressant and hydroxychloroquine, the patients with
mild disease activity might be easy to withdraw from GC
treatment.

This study had some limitations. First, this was a cross-
sectional study; thus, we could not conclude by including
the GC-treatment and free period and their cumulative
dose. Second, the sample size of the patients with a long
disease duration may not be sufficient for multivariate
analysis.

CONCLUSION

One-point GC-ree treatment status might be related to
no chronic damage accrual even in the patients with long
disease duration.
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