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Regardless of Background Treatment in Japanese Patients
with Systemic Lupus Erythematosus
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Yukiko Takakuwa and Kimito Kawahata

Abstract:
Objective Hydroxychloroquine (HCQ) was not approved in Japan until 2015, and its therapeutic potential

has not been explored in depth. We evaluated the additional therapeutic effect of HCQ in Japanese patients

with systemic lupus erythematosus (SLE) on maintenance therapy.

Methods Patients with SLE who visited our hospital from 2015 to 2016 and were taking prednisolone

(PSL) at <20 mg/day were retrospectively evaluated. All patients were divided into three groups according to

their maintenance treatment regimen: PSL + immunosuppressant, PSL alone, and no treatment. We compared

the changes in the SLE disease activity index (SLEDAI), PSL dose, and cumulative flare rate between pa-

tients who were and were not treated with HCQ.

Results Among the 165 patients evaluated, 35 (21.2%) were treated with HCQ. The mean period of obser-

vation did not differ markedly between patients who did and did not receive HCQ (p=0.3). The SLEDAI and

PSL dose were significantly reduced in patients who received HCQ, regardless of their background treatment

regimen. The cumulative flare rate was lower in patients who received HCQ than in those who did not in the

PSL + immunosuppressant and no maintenance treatment groups (p=0.03 and 0.05, respectively).

Conclusion The addition of HCQ reduced the disease activity and allowed PSL dose reduction, regardless

of background treatment, in Japanese patients with SLE.
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Introduction

Hydroxychloroquine (HCQ) is an antimalarial drug that is

recommended for patients with systemic lupus erythemato-

sus (SLE) because of its beneficial effect on decreasing the

risk of flares (1), diabetes mellitus (2), thrombotic

events (3, 4), and dyslipidaemia (5). HCQ also reportedly

reduces damage accrual (6) and improves the survival (7).

Many investigators have recently examined the association

between the blood HCQ concentration and the clinical out-

come (8-11). According to Mok et al., an increased concen-

tration of HCQ is associated with a reduced number of

flares in patients in clinical remission (8). Yeon et al. exam-

ined factors related to the blood HCQ concentration in SLE

patients and concluded that taking an additional immunosup-

pressant other than a corticosteroid is associated with in-

creased HCQ concentrations (9). Therefore, the therapeutic

effect of HCQ may differ depending on the background

treatment.

Given that HCQ was not approved in Japan until 2015, its

therapeutic potential remains poorly understood in the Japa-

nese population. In one study, a randomized trial showed

that the mean cutaneous lupus erythematosus disease area

and severity index (CLASI) were significantly improved in

the HCQ group compared with the placebo group among
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Japanese patients (12). However, the additional effects of

HCQ on reducing disease activity other than skin manifesta-

tion have not been well investigated.

In the present study, we evaluated the additional therapeu-

tic effects of HCQ in Japanese patients with SLE on back-

ground maintenance therapy.

Materials and Methods

Patients

We performed a retrospective study in Japanese patients

who met the American College of Rheumatology (ACR)

classification criteria for SLE (13) and who visited St. Mari-

anna University Hospital from 2015 through 2016. Patients

who were taking prednisolone (PSL) at <20 mg/day were

selected and divided into 3 groups according to their main-

tenance treatment regimen: PSL + immunosuppressant (IS),

PSL alone, and no treatment. We compared the clinical

characteristics between the patients who were and were not

treated with HCQ up to February 2018. In this study, HCQ

users were those who had taken HCQ for more than 3

months with a daily dose exceeding 200 mg/day. Patients

who were not taking HCQ at baseline or newly started HCQ

during the study observation period were excluded. Patients

who discontinued HCQ because of adverse events were also

excluded from the efficacy analysis. Among the 154 non-

HCQ users, 24 newly started HCQ during the observation

period. Among the 37 HCQ users, 2 discontinued HCQ be-

cause of a skin rash. A total of 130 patients in the non-HCQ

group and 35 in the HCQ group were therefore included in

this study.

This study was approved by the Ethics Committee of St.

Marianna University School of Medicine. Because the study

had a retrospective cohort design that did not involve any

investigations/interventions other than those for clinical use,

written informed consent was not required. This study was

carried out as per routine clinical care, and HCQ was initi-

ated at the attending physician’s discretion.

Data collection

Clinical information was obtained at baseline and at the

last visit. Data included the demographic and clinical fea-

tures, PSL dose, and SLE disease activity index

(SLEDAI) (14). Changes in the SLEDAI and PSL dose were

compared between patients who did and did not receive

HCQ. The incidence of newly started PSL or hospitalization

due to lupus activity was also determined. The incidence of

flare during the observation period was assessed using the

SLE flare index (SFI) (15); we investigated only moderate/

mild and severe flare in this study. To evaluate the clinical

features associated with flare, we divided all patients into

two groups depending on the experience of flare. We also

investigated flare using the revised-SFI (SFI-R) (16).

Statistical analyses

Continuous values are shown as the mean ± standard de-

viation. Differences between the two groups were analysed

using the Mann-Whitney U-test for nonparametric data and

the chi-squared test for categorical data. The cumulative

flare rate was calculated using the Kaplan-Meier method,

and differences between the two groups were tested using a

log-rank test. To identify parameters that were independently

associated with flare, we performed a multivariate analysis

with the initial characteristics that were significantly differ-

ent at the baseline assessment or deemed likely to affect

flare, such as selecting HCQ use, no drugs, IS use, age, sex,

disease duration, white blood cell (WBC) count, and

SLEDAI, as covariates.

Results

Baseline clinical characteristics and treatment regi-

men

Of a total of 165 patients evaluated, 35 (21.2%) received

HCQ. The clinical features at baseline were compared be-

tween the patients who did and did not receive HCQ sepa-

rated by maintenance treatment (Table 1). The length of the

observation periods among the groups was not significantly

different. Patients in the PSL + IS group who did not re-

ceive HCQ were older, received a lower dose of PSL, and

comprised a lower percentage of mycophenolate mofetil us-

ers than those on HCQ (p=0.04, 0.03, and <0.01, respec-

tively). In the PSL group, the mean age of patients who did

not receive HCQ was higher than that of those who did (p=

0.04). The patients who did not receive HCQ in the no

maintenance treatment group had higher lupus anticoagulant

positivity than those who did receive HCQ (p=0.03).

Changes in the SLEDAI, PSL dose, and hospitaliza-

tion due to flare

The SLEDAI and PSL dose were significantly lower in

the HCQ group than in the non-HCQ group (Fig. 1). Fur-

thermore, the degree by which they were reduced was simi-

lar, regardless of maintenance treatment (PSL + IS, PSL or

no treatment). There were three patients who newly started

PSL due to flare in the no treatment group. Hospitalization

due to flare was seen in 3 patients (4.2%) in the PSL + IS

group, 2 (4.1%) in the PSL group, and none in the no treat-

ment group. There were no cases of hospitalization in the

HCQ group.

Cumulative flare rate

We also examined the flare rate (Fig. 2A). The cumulative

flare rate was significantly lower in the patients who re-

ceived HCQ in the PSL + IS and no maintenance treatment

groups than in those who did not receive HCQ in those

groups (p=0.03 and p=0.05, respectively). No significant dif-

ference in the flare rate was observed between patients who
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Table　1.　Baseline Clinical Characteristics.

PSL+IS PSL No maintenance treatment

Clinical feature
HCQ (+) 

(n=19)

HCQ (−) 

(n=71)

HCQ (+) 

(n=11)

HCQ (−) 

(n=49)

HCQ (+) 

(n=5)

HCQ (−) 

(n=10)

Sex (female), n (%) 17 (89.5) 62 (87.3) 10 (90.1) 49 (100.0) 5 (100.0) 10 (100.0)

Age (years) 38.4±13.9 45.5±14.3* 36.3±12.7 48.3±14.1¶ 36.8±5.3 48.2±18.4

Disease duration (months) 102.1±111.7 121.2±122.1 95.0±112.9 204.7±313.3 61.3±75.2 41.5±65.3

Observation (months) 13.1±6.1 17.0±4.6 11.9±5.9 14.6±4.1 10.5±7.0 14.0±3.9

WBC (×1,000/μL) 6.7±2.6 5.8±2.4 6.2±2.4 5.8±2.4 3.7±0.9 4.3±1.9

Hb (g/dL) 11.2±2.1 12.1±1.5 11.4±1.6 12.3±1.7 12.6±0.7 11.3±2.1

Plt (/μL) 25.5±8.4 22.4±7.8 25.0±4.3 21.5±6.3 20.9±4.9 18.9±8.7

SLEDAI 3.8±3.8 3.4±4.4 2.8±2.6 2.2±3.9 3.0±2.2 4.5±5.3

Proteinuria (g/gCr) 0.4±0.8 0.6±1.3 0.1±0.1 0.4±1.7 0.4±0.5 0.3±0.6

eGFR (mL/min) 76.8±22.1 74.2±22.6 84.8±26.8 73.0±28.1 88.6±16.6 73.9±20.7

CRP (mg/dL) 0.3±0.7 0.2±0.5 0.3±0.4 0.3±0.6 0.1±0.1 0.8±1.8

CH50 (U/mL) 34.4±8.0 35.8±11.3 29.9±13.0 35.9±11.3 32.5±12.0 31.4±11.5

LDL-C (mg/dL) 93.2±17.8 104.0±33.9 97.2±16.5 116.0±30.4 NA NA

HbA1c, n (%) 5.4±0.4 5.7±0.6 5.7±0.3 5.5±0.4 NA NA

Anti-Sm antibody positive, n (%) 4 (21.1) 15 (21.1) 1 (9.1) 4 (8.2) 1 (20.0) 4 (40.0)

Anti-dsDNA antibody (IU/mL) 17.6±17.2 16.1±27.2 11.3±18.0 13.9±19.5 11.5±11.2 62.4±115.1

Anti-cardiolipin antibody (IU/mL) 15.0±16.2 13.9±13.7 10.0±4.3 8.5±2.7 8.3±0.6 9.7±3.0

Lupus anticoagulant positive, n (%) 5 (26.3) 21 (29.6) 4 (36.4) 7 (14.3) 1 (20.0) 8 (80.0) §

Organ manifestation

Skin, n (%) 3 (15.8) 11 (15.5) 2 (18.2) 12 (24.5) 1 (20.0) 0 (0)

Arthritis, n (%) 3 (15.8) 19 (26.8) 2 (18.2) 10 (20.4) 1 (20.0) 0 (0)

Cytopenia, n (%) 8 (42.1) 30 (43.7) 6 (54.5) 22 (44.9) 4 (80.0) 6 (60.0)

Serositis, n (%) 0 (0) 4 (5.6) 1 (18.2) 2 (4.1) 0 (0) 0 (0)

LN class III/IV, n (%) 6 (31.6) 14 (19.7) 1 (9.1) 3 (6.1) 0 (0) 0 (0)

NPSLE, n (%) 1 (5.2) 4 (5.6) 1 (9.1) 0 (0) 0 (0) 0 (0)

Others, n (%) 2 (10.5) 1 (1.4) 0 (0) 2 (4.1) 1(20.0) 0 (0)

Prednisolone (mg/day) 8.0±4.2 5.9±3.6* 6.8±3.8 6.6±4.5 - -

MMF use, n (%) 10 (52.6) 24 (33.8)* - - - -

TAC use, n (%) 4 (21.1) 26 (36.6) - - - -

CyA use, n (%) 0 (0.0) 8 (11.3)

MTX use, n (%) 1 (5.3) 3 (4.2) - - - -

AZP use, n (%) 4 (21.1) 16 (22.5) - - - -

* HCQ (−) vs. HCQ (+) in the PSL+IS group, p<0.05; ¶ HCQ (−) vs. HCQ (+) in the PSL group, p<0.05; § HCQ (−) vs. HCQ (+) in the no main-

tenance treatment group, p<0.05 

PSL: prednisolone, IS: immunosuppressant, HCQ: hydroxychloroquine, NA: not available, WBC: white blood cells, Hb: hemoglobin, Plt: plate-

lets, GFR: glomerular filtration rate, SLEDAI: Systemic Lupus Erythematosus Disease Activity Index, CRP: c-reactive protein, LDL-C: low-den-

sity lipoprotein cholesterol, dsDNA: double-stranded DNA, LN: lupus nephritis, NPSLE: neuropychiatric systemic lupus erythematosus, MMF: 

mycophenolate mofetil, TAC: tacrolimus, CyA: cyclosporine, MTX: methotrexate, AZA: azathioprine

Values indicate mean±standard deviation unless otherwise indicated.

did and did not receive HCQ in the PSL group, as two pa-

tients on HCQ experienced flare. We next conducted the

same analysis using the SFI-R (Fig. 2B). As there were no

patients whose PSL was increased due solely to serological

activity or cytopenia, the flare rate as assessed by the SFI-R

was decreased compared to the SFI. There was one patient

who experienced flare twice in the PSL + IS group during

the observational period, while no cases were noted in the

other groups.

Factors associated with flare

We next evaluated the clinical characteristics associated

with flare. All of the patients were divided into two groups

according to their history of flare (Table 2). The patients

who had experienced flare had a significantly lower count of

WBC, lower incidence of HCQ use, and higher incidence of

no drugs than those with no such history (p<0.01, <0.01,

and 0.02, respectively). A multivariate analysis revealed that

HCQ use was negatively and no drug use was positively as-

sociated with flare [odds ratio (OR) 0.14, 95% confidence

interval (CI) 0.007-0.71, p=0.01; and OR 4.21, 95% CI

1.09-16.36, p=0.04, respectively] (Table 3).

Discussion

We found that patients who were treated with HCQ had a
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Figure　1.　The changes in the SLEDAI and PSL dose between baseline and the final visit. The 
changes in the SLEDAI (A) and PSL (B) values are shown. PSL: prednisolone, IS: immunosuppres-
sant, HCQ: hydroxychloroquine, SLEDAI: Systemic Lupus Erythematosus Disease Activity Index

Figure　2.　Cumulative flare rate. The cumulative flare rate was compared between patients who did 
and did not receive HCQ in the PSL+IS, PSL, and no maintenance treatment groups by the SFI (A) 
and R-SFI (B). SFI: systemic lupus erythematosus flare index, R-SFI: SFI-revised, PSL: predniso-
lone, IS: immunosuppressant, HCQ: hydroxychloroquine, SLEDAI: Systemic Lupus Erythematosus 
Disease Activity Index

significantly lower SLEDAI and PSL dose, regardless of

their background treatment, than those who were not treated

with HCQ. We also showed that HCQ reduced the incidence

of flare in the PSL + IS and no maintenance treatment

groups. This report may have advantages over previous stud-

ies describing HCQ treatment for SLE in its investigation of

the Japanese population and its evaluate of the efficacy of

HCQ depending on the background treatment.

HCQ is recommended for patients with SLE. Although

many reports have focused on the effect of HCQ in prevent-

ing disease flare (1) and reducing the damage accumula-

tion (6, 7), few investigations have examined its therapeutic

effect in reducing the disease activity. Antimalarial agents

exert their effects via multiple molecular pathways (17). One

mechanism of action is Toll-like receptor antagonism. Anti-

malarial agents reportedly antagonize Toll-like receptor-

mediated immune responses and interferon-α (IFN-α) syn-

thesis (17). Since IFN-α has a crucial role in the pathogene-

sis of SLE (18), the inhibition of IFN-α has been proposed

as a potential therapeutic strategy. A recent study showed
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Table　2.　Baseline Clinical Characteristics Depending on Flare.

Clinical feature
Flare (+) 

(n=29)

Flare (−) 

(n=136)
p

Sex (female), n (%) 26 (89.7) 127 (93.3) 0.38

Age (years) 43.1±15.2 47.0±14.1 0.13

Disease duration (months) 115.5±104.8 160.1±220.2 0.32

WBC (×103/μL) 4.7±2.1 6.1±2.3 <0.01

Hb (g/dL) 12.0±1.5 12.1±1.6 0.47

Plt (104/μL) 22.7±8.6 22.3±7.2 0.59

SLEDAI 2.3±3.4 2.7±3.6 0.55

Proteinuria (g/gCr) 0.2±0.6 0.3±1.0 0.44

eGFR (mL/min) 84.1±20.9 72.9±24.7 0.10

CRP (mg/dL) 0.4±1.3 0.3±0.6 0.53

CH50 (U/mL) 34.9±10.7 36.5±10.7 0.42

Anti-Sm antibody positive, n (%) 5 (17.2) 11 (8.1) 0.13

Anti-dsDNA antibody (IU/mL) 14.7±24.4 13.7±23.6 0.77

Anti-cardiolipin antibody (IU/mL) 13.3±11.4 12.2±12.3 0.46

Lupus anticoagulant positive, n (%) 8 (27.6) 32 (23.5) 0.64

PSL use, n (%)  24 (82.8) 123 (90.4) 0.22

PSL (mg/day) 5.1±4.0 6.0±4.3 0.27

HCQ use, n (%) 1 (3.4) 30 (22.1) <0.01

IS use, n (%) 1 (3.4) 16 (11.7) 0.18

HCQ-monotherapy, n (%) 0 (0) 4 (2.9) 0.35

HCQ+PSL, n (%) 0 (0) 10 (7.3) 0.13

HCQ+PSL+IS, n (%) 1 (3.4) 16 (11.7) 0.18

Drug free, n (%) 5 (17.2) 5 (3.6) 0.02

PSL-monotherapy, n (%) 7 (24.1) 42 (30.9) 0.67

PSL+IS, n (%) 16 (55.2) 55 (40.4) 0.14

Values indicate mean±standard deviation unless otherwise indicated.

WBC: white blood cells, Hb: hemoglobin, Plt: platelets, SLEDAI: Systemic Lupus Ery-

thematosus Disease Activity Index, GFR: glomerular filtration rate, CRP: c-reactive pro-

tein, PSL: prednisolone, HCQ: hydroxychloroquine, IS: immunosuppressant

Table　3.　Univariate and Multivariate Analysis Associating with Flare.

Parameters
Univariate Multivariate

OR (95% CI) p OR (95% CI) p

HCQ use 0.12 (0.007-0.61) <0.01 0.14 (0.007-0.71) 0.01

No drugs 5.29 (1.37-20.41) 0.02 4.21 (1.09-16.36) 0.04

IS use 0.25 (0.01-1.35) 0.12

Age (year) 1.02 (0.99-1.05) 0.17

Female 1.25 (0.27-4.37) 0.74

Disease duration (months) 1.00 (0.99-1.00) 0.17

WBC (×1,000/μL) 1.00 (1.00-1.01) 0.99 - -

SLEDAI 1.03 (0.91-1.18) 0.62 - -

HCQ: hydroxychloroquine, IS: immunosuppressant, WBC: white blood cells, SLEDAI: System-

ic Lupus Erythematosus Disease Activity Index

that the anti-IFN-α receptor monoclonal antibody ani-

frolumab successfully reduced the disease activity in SLE

patients (19). Therefore, HCQ may reduce the disease activ-

ity by inhibiting IFN-α production; our results support this

potential mechanism of action. The reduction in the

SLEDAI in patients treated with HCQ in our study suggests

that HCQ has therapeutic potential for reducing the disease

activity. HCQ may exert disease-modifying actions, and a

further analysis is required to confirm this hypothesis.

Our data showed that an additional therapeutic effect of

HCQ was almost equally observed regardless of the back-

ground treatment. Yeon et al. recently reported that adding

one more IS increased the blood concentration of HCQ,

which might lead to a favourable outcome (9). Previously

conducted randomized trials comparing the effect of stan-

dard and adjusted HCQ dosing schedules on SLE flares con-
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cluded that adjusting the HCQ dose did not reduce the inci-

dence of SLE flares (10). A higher concentration of HCQ

might therefore be unnecessary to increase its efficacy.

While we cannot draw any conclusions on the relationship

between efficacy and HCQ concentration because we did

not examine the HCQ concentration in our study, we can

conclude that its clinical efficacy was not affected by the

type of background treatment in a small number of patients

with a short observation period.

This study is limited by its single-centre nature, relatively

short observation period, and small sample size. Statistical

significance might not have been reached because of the

small sample size. Since this study was conducted retrospec-

tively, some important information was missing, such as in-

cluding the attending physician’s impression when evaluat-

ing flare in the patients. Furthermore, the addition of HCQ

might have influenced the physicians’ decision to reduce the

dose of PSL. Since patients in the no treatment group had

been treated with no drugs prior to this study period, their

disease condition might have differed from that of patients

in other groups, so comparisons among these groups might

not be appropriate. A multi-centre prospective study is re-

quired to confirm our findings.

In conclusion, the addition of HCQ may be beneficial, re-

gardless of the background treatment, in Japanese patients

with SLE.

The authors state that they have no Conflict of Interest (COI).
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