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Abstract

Objectives: To explore the risk factors for systemic lupus erythematosus (SLE) flare and their impact on prognosis.

Methods: The clinical characteristics, laboratory results, and treatment plans of 121 patients with SLE flare were
retrospectively analyzed. Ninety-eight SLE outpatients with sustained remission during the same period were
selected as controls. Logistic multivariate regression analysis was employed to screen for risk factors for SLE flare.

Results: Infection, thrombocytopenia, arthritis, anti-nucleosome antibodies positive, anti-β2-glycoprotein I (IgG)
antibodies positive, and patient’s self-discontinuation of medicine maintenance therapy might be risk factors for SLE
flare. Patients who discontinued medicine maintenance therapy by themselves had a significantly higher rate of severe
SLE flare than patients with regular medicine maintenance therapy (P = 0.033). The incidence of anemia associated with
SLE (P = 0.001), serositis (P = 0.005), and pulmonary hypertension (P = 0.003) in patients who discontinued medicine
maintenance therapy were significantly higher than patients with regular medicine maintenance therapy. SLE patients
with regular medicine maintenance therapy for less than 3 years had a higher risk of pulmonary hypertension than
those with regular medicine maintenance therapy longer than 3 years (P = 0.034).

Conclusions: The accompanying thrombocytopenia, arthritis, anti-nucleosome antibodies positive and anti-β2-
glycoprotein I (IgG) antibodies positive at the onset of SLE may affect the prognosis of SLE. Patient’s self-
discontinuation of medicine maintenance therapy is the main cause of SLE flare, which may induce severe flare in SLE
patients and lead to a significantly higher incidence of pulmonary hypertension.
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Background
Systemic lupus erythematosus (SLE) is a serious chronic
autoimmune disease, which can involve multiple organs
and cause systemic damage. Although the treatment of
SLE has been improving, most patients still go through
alternating courses of flare and remission. Flare is an im-
portant factor for organ damage and poor prognosis of
SLE [1], as the same time, it also brings heavy

psychological burden to patients [2]. Therefore, remis-
sion achievement and its maintenance have become cen-
tral in the management of SLE patients. At present, the
cause of SLE flare is still unclear, but infection is consid-
ered to be a possible reason [3, 4], because it could lead
to more frequent hospitalization and higher mortality
[4]. In China, the main cause of death in SLE patients
has changed from renal and central nervous system
complications in 1980’s to infections since 1996 to date
[5, 6], which may be associated with the longer course of
glucocorticoids and immunosuppressive treatments in
SLE patients [6]. In recent years, several studies [7, 8]
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showed that patients could benefit from reducing or dis-
continuing the maintenance therapy with glucocorti-
coids, when SLE patients reached complete remission.
Moreover, the recommendations for the management of
SLE underline the importance of glucocorticoids pro-
gressive tapering until withdrawal [8]. However, only a
few SLE patients without both glucocorticoids and im-
munosuppressants maintenance therapy could still stay
at persistent remission [9–11]. A china cohort also
showed that only 14.7% of patients successfully stopped
both glucocorticoids and immunosuppressants during
follow-up [9]. These suggest that the medicine mainten-
ance therapy, especially the maintenance therapy of im-
munosuppressants in remission [11], is also related to
SLE flare. So far, there is no relevant research on the
correlation between medicine maintenance therapy and
SLE flare, and it is unknown how long the medicine
maintenance therapy needs to last. However, it is im-
portant to identify which patients are likely to have SLE
flare, and what is the heterogeneity of the clinical mani-
festations or serum indicators in these patients, which is
of great significance for the management of SLE patients
in remission period. Therefore, this study retrospectively
analyzed the clinical characteristics and treatments of
patients with SLE flare in our center, to screen for risk
factors for SLE flare and explore the impact for discon-
tinuation of medicine maintenance therapy on the prog-
nosis of SLE.

Study subjects
The clinical data of patients with SLE treated in the First
Affiliated Hospital of Fujian Medical University from
January 2013 to December 2018 were retrospectively an-
alyzed. They met the SLE American College of Rheuma-
tology (ACR) classification criteria [12]. Patients who
met the following criteria were included in the SLE flare
group: (1) patients aged 18 years or older, (2) patients
were initially diagnosed with SLE in our hospital, (3) pa-
tients who achieved complete or clinical remission after
initial treatment of SLE, (4) patients should be followed
up at least three times a year, and (5) patients with SLE
flare for the first time after complete or clinical remis-
sion and re-hospitalized for treatment. SLE patients who
were followed up in outpatient clinic during the same
period, met criteria 1 to 4 and were still in complete or
clinical remission at the last follow-up were selected as
the comparison group. Patients with pregnancy and
other autoimmune diseases were excluded.

Methods
Definition of disease activity, remission and flare
SLE disease activity was measured based on the systemic
lupus erythematosus disease activity index 2000 (SLE-
DAI-2 K) developed by the International Clinical

Collaboration Group for SLE [13]. SLE organ damage
was evaluated with the SLE damage index (SDI) devel-
oped by the Systemic Lupus Erythematosus International
Collaborating Clinics (SLICC)/ACR [14].
Complete remission of SLE [15] was defined as SLEDAI-

2 K of 0 in corticosteroid-free and immunosuppressant-free
patients (antimalarials allowed), clinical remission as sero-
logical active clinical quiescent disease (SACQD) according
to SLEDAI-2 K ≤ 4 in corticosteroid-free patients or pa-
tients on prednisone 1–5mg/day, (stable immunosuppres-
sants and antimalarials allowed) [15].
The definition of SLE flare, including the definitions of

mild to moderate flare and severe flare, referred to the
SELENA-SLEDAI flare index [16]. SLE flare was defined as
one or more of the following: 1) the SLEDAI-2 K instru-
ment score increase, 2) new or worse activity, medication
changes, and new or worsening symptoms and organ dam-
age attributable to lupus. Mild to moderate flares were de-
fined as one or more of the following: a) greater than 3-
point increment in SLEDAI-2 K instrument score, with
total score less than 12; b) new or worsening discoid,
photosensitive, or other rash attributable to lupus (includ-
ing lupus profundus, cutaneous vasculitis, or bullous lupus),
nasopharyngeal ulcers, pleuritis, pericarditis, arthritis, or
fever not attributable to infection; c) increase in prednisone
dosage but not greater than 0.5mg/kg of body weight per
day; and d) initiation of therapy with either hydroxychloro-
quine or nonsteroidal anti-inflammatory drugs, without an
increase in prednisone dosage. Severe flares were defined as
one or more of the following: a) SLEDAI-2 K instrument
score greater than 12; b) new or worsening central nervous
system involvement, vasculitis, glomerulonephritis, myo-
sitis, thrombocytopenia (platelet count < 60 × 109cells/L),
or hemolytic anemia (hemoglobin level < 70 g/L or decrease
in hemoglobin level > 30 g/L over a 2-week period), each re-
quiring doubling of corticosteroid dosage to a final dosage
greater than 0.5mg/kg per day or acute hospitalization; c)
any manifestation requiring an increase in dosage of pred-
nisone or equivalent drug to greater than 0.5mg/kg per
day, or initiation of therapy with cyclophosphamide, azathi-
oprine, mycophenolate mofetil, or methotrexate; and d)
hospitalization for lupus activity.
Patients with Pulmonary hypertension were diagnosed

based on right heart catheterization or echocardiography
(peak tricuspid regurgitation velocity > 3.4 m/s) [17], and
those with left heart disease and pulmonary thrombosis
were excluded.

Data collection
The following clinical data were collected: sex, age, dis-
ease duration, clinical symptoms, treatment plans, treat-
ment duration and laboratory indicators, including
complete blood count, urinalysis, liver and kidney func-
tion, antinuclear antibodies (ANA), anti-double-stranded
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DNA antibodies (ds-DNA), anti-ribonucleoprotein (anti-
RNP) antibodies, anti-Smith (anti-SM) antibodies, anti-
Sjogren’s syndrome A antibodies (anti-SSA), anti-
Sjogren’s syndrome B antibodies (anti-SSB), anti-
nucleosome antibodies (AnuA), anti-ribosomal RNP
antibody, anti-cardiolipin antibodies (aCL), anti-β2-
glycoprotein I (anti-β2GPI) antibodies and lupus antico-
agulants (LAs). ANA was measured by a standardized
ELISA, the results were in the format of the absorbance
value of sample / the cut off value (s/co). ANA in serum
present in titer > 1.0 s/co defined as positive. While ds-
DNA in serum present in titer > 100 IU/ml defined as
positive, measured by a standardized ELISA. The
SLEDAI-2 K score and SDI of all the patients at each
hospitalization and outpatient follow-up were recorded,
and the SDI increment (SDI2-SDI1), which was the dif-
ference between the SDI at the rehospitalization of a pa-
tient with flared SLE and the SDI at the last time of
achieving complete or clinical remission of SLE, was
calculated.

Statistical analysis
SPSS 20.0 was used for statistical processing. Quantita-
tive data that conformed to the normal distribution were
analyzed using Student’s t-test. The Mann–Whitney U-
test was used for data that were not normally distrib-
uted. Qualitative data were analyzed using the χ2 test or
Fisher’s exact probability test. P < 0.05 represented stat-
istical significance. Factors with P < 0.1 in univariate
analysis were input into the multivariate model to screen
for possible risk factors using the logistic multivariate re-
gression analysis, in which test the significance was set
to 5%. The Kaplan-Meier test was used to estimate the
survival of all patients.

Results
Clinical manifestations, laboratory examinations, and
treatments of the flared group and the comparison group
From January 2013 to December 2018, 121 patients were
included in the SLE flare group, including 113 females
and 8 males with an age of 39.9 ± 13.1 (mean ± SD) years
and a disease duration of 93.2 ± 80.1 (mean ± SD)
months. Ninety-eight patients were included in the com-
parison group, including 84 females and 14 males with
an age of 42.7 ± 13.8 (mean ± SD) years and a disease
duration of 78.6 ± 44.9 (mean ± SD) months. The SLE
flare group had a significantly longer disease course than
the comparison group (P < 0.001). At the initial onset of
SLE, the SLEDAI-2 K score of the SLE flare group and
the comparison group were 11.6 ± 4.1 (mean ± SD) and
10.4 ± 4.2 (mean ± SD) points, respectively, with no sig-
nificant difference (P > 0.05). The incidence of infection
in the SLE flare group was significantly higher than that
in the comparison group (54/121 vs 2/98, P < 0.001)

(Table 1). There was no significant difference (P > 0.05)
in the incidence of clinical symptoms at the initial onset
of SLE between the two groups of patients, which in-
cluded fever, rash, arthritis, oral ulcer, hair loss, serositis,
leukopenia, thrombocytopenia, lupus nephritis, Neuro-
psychiatric lupus, lupus pneumonia, cardiac damage, and
lupus-related gastrointestinal damage. In the flared
group, there were 6 patients with secondary antipho-
spholipid syndrome (APS), while none of the compari-
son group had APS (P < 0.05) (Table 1).
The autoantibody profile at the onset of SLE is laid

out in Table 1. In the SLE flare group, the positive rates
of anti-SM antibodies (28.9%), AnuA (38%), immuno-
globulin G (IgG)-anticardiolipin (aCL) antibodies (5.0%),
IgG-anti-β2-GPI antibodies (16.5%), and LA (10.7%)
were higher than in the comparison group (all P < 0.05).
(Table 1).
All patients received glucocorticoids (orally or intra-

venously) at the time of initial treatment. The starting
dose of glucocorticoids in the flared group was 0.9 ± 0.9
mg/kg/d (mean ± SD), 23 of them had an initial starting
dose of glucocorticoids exceeding 0.8 mg/kg/d, 98 pa-
tients used hydroxychloroquine for initial treatment, and
49 patients received combined immunosuppressants
treatment, include cyclophosphamide (CTX), mycophe-
nolate mofetil (MMF), azathioprine (AZA), methotrexate
(MTX), cyclosporine A (CsA) and tacrolimus (FK-506)
(Table 1). The starting dose of glucocorticoids in the
comparison group was 0.9 ± 0.4 mg/kg/d (mean ± SD),
and 21 patients had an initial starting dose of glucocorti-
coids exceeding 0.8 mg/kg/d, 91 patients used hydroxy-
chloroquine for initial treatment, and 70 patients
received combined immunosuppressants treatment. In
the SLE flare group, only 5 patients achieved complete
remission, while 7 patients achieved complete remission
in the comparison group. There was no significant dif-
ference in the median time of achieving the clinical re-
mission and glucocorticoid accumulation between the
two groups. The application rate of immunosuppressants
(P < 0.001) and hydroxychloroquine (P = 0.017) in the
SLE flare group was lower than that in the comparison
group (Table 1). During the follow-up period, the pro-
portion of patients’ self-discontinuation of medicine
maintenance therapy in the SLE flare group was signifi-
cantly higher than that in the comparison group (P <
0.001) (Table 1).

Logistic multivariate regression analysis of risk factors for
SLE flare
A model for logistic multivariate regression analysis was
established using SLE flare as the dependent variable and
using factors with P < 0.1 in univariate analysis as inde-
pendent variables, which included sex, disease duration,
infection, arthritis, thrombocytopenia, antiphospholipid
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Table 1 Clinical characteristics and treatment in patients with SLE flare or sustained remission of SLE

SLE flare group
(n = 121 Case)

comparison group
(n = 98 Case)

P-value

Age (Year), mean (SD) 39.9(13.1) 42.7(13.8) 0.431

Gender (female/male) 113/8 84/14 0.072

Disease duration (Month), mean (SD) 93.2(80.1) 78.6(44.9) < 0.001*

Infection 54(44.6) 2(2.4) < 0.001*

Flare degree

Mild and moderate SLE flare, n (%) 28 (23.1)

Severe SLE flare, n (%) 93 (76.9)

Initial symptom, n (%)

Fever 36(29.8) 32(32.7) 0.662

Rash 68(56.2) 63(64.3) 0.268

Arthritis 67(55.4) 42(42.9) 0.078

oral ulcer 26(21.5) 21(21.4) 1.000

Hair loss 23(19.0) 14(14.3) 0.372

Serositis 24(19.8) 21(21.4) 0.867

Leucopenia a 18(14.9) 14(14.3) 1.000

Thrombocytopenia b 19(15.7) 7(7.1) 0.060

Lupus nephritis 31(25.6) 28(28.6) 0.648

Neuropsychiatric lupus 8(6.6) 7(7.1) 1.000

Lupus pneumonia 3(2.5) 0 0.255

Lupus related cardiac damage 0 1(1.0) 0.447

Lupus related gastrointestinal damage 3(2.5) 0 0.255

Antiphospholipid syndrome 6(5.0) 0 0.034*

SLEDAI-2 k (score), mean (SD) 11.6(4.1) 10.4(4.2) 0.800

Initial serological indicators

ANA (s/co), mean (SD) 4.6(2.7) 4.7(3.1) 0.336

ds-DNA (IU/ml), mean (SD) 490.8(260.1) 545.4(244.0) 0.919

Anti-RNP, n (%) 55(45.4) 42(42.9) 0.785

Anti-SM, n (%) 35(28.9) 14(14.3) 0.014*

Anti-SSA, n (%) 82(67.8) 56(57.1) 0.122

Anti-SSB, n (%) 27(22.3) 21(21.4) 1.000

Anti-nu, n (%) 46(38.0) 14(14.3) < 0.001*

Anti-rRNP, n (%) 38(29.0) 21(21.4) 0.125

aCL-IgM, n (%) 4(3.3) 7(7.1) 0.226

aCL-IgG, n (%) 6(5.0) 0 0.034*

Anti-β2GPI-IgG, n (%) 20(16.5) 7(7.1) 0.040*

LA (n, %) 13(10.7) 0 < 0.001*

Initial treatment

The median time of achieving the clinical remission (Month), mean (SD) 3.17 ± 0.70 3.05 ± 0.65 0.661

SLE patients with Complete remission, n (%) 5(4.1) 7(7.1) 0.380

Glucocorticoid amount (mg/kg/d), mean (SD) 0.9(0.9) 0.9(0.4) 0.323

initial glucocorticoid amount > 0.8 mg/kg/d, n (%) 23(19.0) 21(21.4) 0.735

Glucocorticoid cumulative at the time of achieving clinical remission (mg), mean (SD) 1780.8 ± 1016.1 1808.0 ± 1049.3 0.416

Hydroxychloroquine, n (%) 98(81.0) 91(92.9) 0.017*

Zeng et al. Advances in Rheumatology           (2021) 61:43 Page 4 of 13



syndrome, anti-SM antibodies, AnuA, aCL (IgG), anti-β2-
GPI (IgG), LA, use hydroxychloroquine for initial treat-
ment, administration of immunosuppressants in initial
treatment, patients’ self-discontinuation of medicine
maintenance therapy. The results showed that infection,
arthritis, thrombocytopenia, AnuA and anti-β2-GPI (IgG)
were risk factors for SLE flare, patient’s self-
discontinuation of medicine maintenance therapy after
clinical remission of SLE would increase the risk of SLE
flare, and the use of immunosuppressants and hydroxy-
chloroquine in the initial treatment reduced SLE flare.
(Table 2).

A subgroup analysis of patients with initial
thrombocytopenia, which were divided into the Flare
group and the Stable remission group (Table 3). There
were no statistical differences in clinical symptoms and
organ damages between the two groups. Glucocorticoid
cumulative at the time of achieving clinical remission in
the Flare group were less than that in the Stable remis-
sion group (1653.7 ± 942.4 mg vs 2384.7 ± 1390.0 mg,
P < 0.001), and the proportion of using immunosuppres-
sants in the Flare group were lower than that in the
Stable remission group (9 cases, 47.4% vs 7 cases, 100%,
P = 0.023). Among them, the use of cyclophosphamide

Table 1 Clinical characteristics and treatment in patients with SLE flare or sustained remission of SLE (Continued)

SLE flare group
(n = 121 Case)

comparison group
(n = 98 Case)

P-value

Immunosuppressive agent treatment, n (%) 49(40.5) 70(57.9) < 0.001*

CTX 13 (10.7) 21(21.4) 0.837

MMF 9 (7.4) 7(7.1) 0.275

AZA 10 (8.3) 17(17.3) 0.663

MTX 11 (9.1) 13(13.3) 0.647

FK-506 2 (1.7) 8(8.2) 0.194

CsA 4 (3.3) 4(4.1) 0.716

Treatment during follow-up

patient’s self-discontinuation of medicine maintenance therapy, n (%) 65(53.7) 7(7.1) < 0.001*

Regular maintenance therapy before SLE flare 56(46.3) 91(93.8) < 0.001*

Prednisone(≤5 mg/d) 8(6.6) 24(24.5) /

Prednisone(≤5 mg/d) + HCQ 20(16.5) 32(32.7) /

Prednisone(≤5 mg/d) + HCQ +MMF 6(5.0) 7(7.1) /

Prednisone(≤5 mg/d) + HCQ + AZA 9(7.4) 11(11.2) /

Prednisone(≤5 mg/d) + HCQ +MTX 10(8.3) 11(11.2) /

Prednisone(≤5 mg/d) + HCQ + CsA 2(1.7) 3(3.0) /

Prednisone(≤5 mg/d)HCQ + FK-506 1(0.8) 3(3.0) /

N: Number of cases; *: P value < 0.05; a: white blood count < 4.0 × 109/L; b: platelet count < 100 × 109/L; SLEDAI-2 K Systemic lupus erythematosus disease activity
index-2000; ANA antinuclear antibodies; ds-DNA: Anti double-stranded DNA antibody; Anti-RNP anti-ribonucleoprotein antibody; Anti-SM anti-Smith antibody; Anti-
SSA anti-Sjogren’s syndrome antigen A antibody; Anti-SSB anti-Sjogren’s syndrome antigen B antibody; Anti-nu anti-nucleosome antibody; Anti-rRNP anti-ribosomal
RNP antibody; anti-β2GPI anti-β2-glycoprotein I antibody; aCL anti-cardiolipin antibody; IgG immunoglobulin G; IgM immunoglobulin M; LA Lupus anticoagulant;
HCQ Hydroxychloroquine; CTX Cyclophosphamide; MMF Mycophenolate mofetil; AZA Azathioprine; MTX Methotrexate; CsA Cyclosporine A; FK-506 Tacrolimus

Table 2 Multiple logistic regression analysis of risk factors for SLE flare

Variable OR 95%CI P-value

Infection 31.383 (6.494,151.695) < 0.001

Arthritis 2.644 (1.098,6.369) 0.030

Thrombocytopenia 4.366 (1.165,16.366) 0.029

Anti-nucleosome antibody 2.927 (1.107,7.740) 0.030

Anti-β2-glycoprotein I antibody (IgG) 5.291 (1.224,22.875) 0.026

Use immunosuppressant for initial treatment 0.221 (0.091,0.540) 0.001

Use Hydroxychloroquine for initial treatment 0.267 (0.076,0.936) < 0.001

Patient’s self-discontinuation of medicine maintenance therapy 10.463 (3.786,28.912) < 0.001

OR odds ratio; 95%CI 95% confidence interval
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was higher in the Stable remission group. The immuno-
suppressants used by the patient in the Flare group in-
cluded CTX in 1, MMF in 1, CsA in 1, AZA in 3, and
MTX in 3, while all patients with initial
thrombocytopenia of the Stable remission group were
treated with CTX.
Another subgroup analysis for patients with first-onset

symptoms of arthritis, which were also divided into the
Flare group and the Stable remission group. The SLE ac-
tivity, organ damage, and treatment were compared in
the patients with initial arthritis between the two groups,
the result shows in (Table 3). Although the mean (SD)
age of patients in the Flare group was lower than that of
patients in the Stable remission group, the mean (SD)
disease course of patients in the Flare group was longer
than that of the Stable remission group. There was no
statistical difference in clinical symptoms and organ
damages between the two groups, however, the initial
dose of glucocorticoids, glucocorticoid cumulative at the
time of achieving clinical remission, and the proportion
of using immunosuppressants in the Flare group were
lower than those in the Stable remission group.
Figure 1 shows the Kaplan–Meier curves of the sur-

vival rate for patients with SLE who discontinued

medicine maintenance therapy by themself and with
regular medicine maintenance therapy, and the result
showed they had a similar survival time [19.7 ± 0.9 years
and 19.1 ± 0.7 years, respectively]. Five patients with SLE
flare still die after received intensive treatment such as
glucocorticoids or immunosuppressants again. The
cause of death in the patients with SLE flare: central sys-
tem involvement in 2, severe autoimmune pancreatitis
in 1, severe pulmonary hypertension combine with infec-
tion in 1, diffuse alveolar hemorrhage with
thrombocytopenia and infection in 1. The other patients
with flare who had obtained stable condition after treat-
ment and discharged from the hospital.

The occurrence of risk factors in different degrees of SLE
flare
Among 121 patients with SLE flare, the proportion of
patient’s self-discontinuation of medicine maintenance
therapy (55/93 vs 10/28, P = 0.033) and infection (47/93
vs 7/28, P = 0.019) in the severe flare group was higher
than that in the mild to moderate flare group. There was
no significant difference in the incidence of other risk
factors between patients with mild to moderate flare and
those with severe flare. (Table 4).

Table 3 Two subgroup analyses of patients with thrombocytopenia and arthritis at onset

SLE patients with arthritis at onset SLE patients with thrombocytopenia at
onset

Flare group
(N = 67)

Stable
remission
group(N = 42)

P
value

Flare group
(N = 19)

Stable remission
group(N = 7)

P
value

Age (Year), mean (SD) 43(13) 46(8) 0.008 41(14) 63(9) 0.067

Gender (female/male) 62/5 35/7 0.207 18/1 7/0 1.000

Disease duration (Month), mean (SD) 108.1(83.5) 72.8(41.6) 0.003 66.6(66.2) 88.6(71.1) 0.916

SLEDAI-2 K,mean (SD) 13.2(4.0) 13.7(4.2) 0.964 12.4(5.0) 17.4(3.4) 0.212

Initial organ damage

Lupus nephritis 22(32.8) 21(50.0) 0.107 6(31.6) 5(71.4) 0.095

Neuropsychiatric lupus 4(6.0) 0 0.158 3(15.9) 0 0.540

Lupus pneumonia 2(3.0) 0 0.522 1(5.3) 0 1.000

Lupus related cardiac damage 0 1(2.4) 0.385 0 1(14.3) 0.269

Gastrointestinal damage 1(1.5) 0 1.000 1(5.3) 0 1.000

Initial treatment

Glucocorticoid amount (mg/kg/d), mean (SD) 0.82(0.32) 1.05(0.47) <
0.001

1.0(0.36) 1.31(0.24) 0.050

Glucocorticoid cumulative at the time of achieving
clinical remission (mg), mean (SD)

1653.7(942.4) 2384.7(1390.0) <
0.001

2215.7(1112.3) 3418.0(601.9) 0.005

Hydroxychloroquine, n (%) 54(80.6) 38(90.5) 0.188 15(78.9) 6(85.7) 1.000

Immunosuppressors, n (%) 30(44.8) a 28(66.7) b 0.031 9(47.4) c 7(100.0) d 0.023

Patient’s self-discontinuation of medication maintenance
therapy, n (%)

35(15.0) 0 <
0.001

8(42.1) 0 0.062

a: the immunosuppressors used by the patients included CTX (12 cases), MMF (6 cases), CsA (2 cases), AZA (4 cases), and MTX (6 cases); b: the immunosuppressors
included CTX (14 cases), AZA (7 cases), and MTX (7 cases). c: the immunosuppressors included CTX (1 cases), MMF (1 case), CsA (1 case), AZA (3 cases), and MTX (3
cases); d: all patients were treated with CTX

Zeng et al. Advances in Rheumatology           (2021) 61:43 Page 6 of 13



Relationship between patient’s self-discontinuation of
medicine maintenance therapy and prognosis of SLE
Among the 121 patients with SLE flare, 65 patients dis-
continued of medicine maintenance therapy by themself,
and the other 56 patients took the glucocorticoid regu-
larly and maintained at the minimum dose (prednisolone
≤5mg/d), with or without hydroxychloroquine or im-
munosuppressant. There was no significant difference
between patients who discontinued medicine mainten-
ance therapy by themself and received regular mainten-
ance therapy in terms of age, sex, disease duration,
SLEDAI-2 K score and therapeutic drugs at the time of

onset. However, the proportion of patients with severe
flare of SLE was 84.6% in patients who discontinued
medicine maintenance therapy by themself, and the pro-
portion of severe flare of SLE in patients with regular
maintenance therapy was 67.9% (P = 0.033) (Table 4).
There were still two patients discontinued medicine
maintenance therapy by themselves, who had SLEDAI-2
K score of 0 and experienced SLE flare for pulmonary
hypertension. The symptoms of these patients were re-
lieved after the treatment with glucocorticoids and im-
munosuppressants. The mean (SD) of SDI values and
the SDI increment (SDI2-SDI1) at the last hospitalization

Fig. 1 Survival curves for patients with SLE who discontinued medicine maintenance therapy by themself and with regular medicine
maintenance therapy (Log- Rank test P = 0.949)

Table 4 The occurrence of risk factors in different degrees of SLE flare

Mild or moderate SLE flare
(n = 28)

Severe
SLE flare
(n = 93)

P-value

Infection 7(25.0) 47(50.5) 0.019

Arthritis, n (%) 16(57.1) 51(54.8) 1.000

Thrombocytopenia, n (%) 6(21.4) 13(14.0) 0.378

Anti-nucleosome antibody, n (%) 9(32.1) 37(39.8) 0.513

anti-β2-glycoprotein I antibody (IgG), n (%) 5(17.9) 15(16.1) 0.779

Use immunosuppressant for initial treatment, n (%) 8(28.6) 41(44.1) 0.188

Use Hydroxychloroquine for initial treatment, n (%) 21(75.0) 77(82.8) 0.412

patient’s self-discontinuation of medicine maintenance therapy, n (%) 10(35.7) 55(59.1) 0.033
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of patients who discontinued medicine maintenance
therapy by themself was 2.06 ± 1.45 (mean ± SD) points
and 1.86 ± 1.26 (mean ± SD) points, respectively, which
were significantly higher than those in patients with
regular maintenance therapy (P < 0.05) (Table 5). In
terms of clinical manifestations, the incidence of sero-
sitis, anemia associated with SLE, and pulmonary hyper-
tension were higher in patients who discontinued
medicine maintenance therapy by themself than in pa-
tients with regular maintenance therapy (P < 0.01)
(Table 5), while the incidence of other clinical symptoms
was not significantly different between the two groups of
patients. In the patients who discontinued medicine
maintenance therapy by themself, the main causes of
anemia were autoimmune hemolytic anemia in 12,
aplastic anemia in 2, anemia secondary to lupus neph-
ritis in 16, chronic anemia in 6. In the patients with
regular maintenance therapy, anemia secondary to lupus
nephritis in 7, chronic anemia in 5, autoimmune
hemolytic anemia in 2.

Effect of maintenance therapy time on the occurrence of
pulmonary hypertension, anemia associated with SLE,
and serositis at the flare of SLE
According to whether there is anemia, arthritis and
pulmonary hypertension at the time of SLE flare, 121
patients were divided into a pulmonary hypertension
group and a non-pulmonary hypertension group, a
serositis group and a serositis-free group, or an
anemia group and an anemia-free group, respectively.
Age, disease duration, sex, SLEDAI-2 K score and ini-
tial treatment in each group are shown in (Table 6).
The proportions of patients with regular maintenance
therapy of less than 1 year, 2 years, 3 years, 4 years,
and 5 years in each group are listed in (Table 6).
Models for logistic multivariate regression analysis
were established using pulmonary hypertension,
anemia associated with SLE, and serositis as
dependent variables and using age, sex, disease dur-
ation, SLEDAI-2 K score, initial treatment and regular
maintenance therapy of less than 3 years as independ-
ent variables. The results showed that SLE patients
with regular maintenance therapy of less than 3 years
were more prone to pulmonary hypertension [odds
ratio (OR) = 2.986, 95% confidence interval (CI)
(1.087, 8.202)] (P = 0.034) (Table 7), SLE patients with
regular maintenance therapy of less than 1 year were
more prone to serositis [odds ratio (OR) = 5.764, 95%
confidence interval (CI) (1.642, 20.241)] (P = 0.006).
High SLE activity was a risk factor for the occurrence
of anemia associated with SLE and serositis, with OR
values of 1.134 (95% CI 1.059, 1.214) and 1.156 (95%
CI 1.070, 1.248), respectively (P < 0.001) (Table 7).

Discussion
SLE often has a disease process of alternating flare and
remission. The cohort study published by Conti et al.
showed that the annual flare rate of SLE was 7 to 9.4%
[18], and multiple studies have shown that Asian SLE
patients have a more severe disease condition, higher
flare rate and higher organ damage rate than Caucasian
patients [19]. Therefore, it is worthwhile to search for
the risk factors for SLE flare and clarify their impact on
the prognosis of SLE.
Infection as an important cause of death in SLE pa-

tients [5, 6, 20], especially in developing countries. A
subsequent meta-analysis published in 2016 [21] pro-
vided evidence regarding a significant increase of mortal-
ity due to infectious complications, showing 4.98-fold
increase in mortality. Meanwhile, infectious agents, in-
cluding viruses, bacteria, parasites, and fungus, are a piv-
otal factor for induction of autoimmunity [22], which
could lead to SLE flare. Infection also could result in
organ damage in SLE patients, and its risk and preva-
lence are much higher because of the combined with a
defective immune system and use of immunosuppressive
drugs [3, 22, 23]. Therefore, infection is always a vulner-
able point in SLE patients. Early recognition is crucial
when considering that this condition is preventable and
treatable, especially in the use of appropriate immuno-
suppressive therapy.
In this study, the occurrence of thrombocytopenia at

the onset of SLE was a risk factor for SLE flare, while a
cohort study by Minowa et al. [24] show the same re-
sults. For SLE patients with organ damage, clinicians
usually use a high glucocorticoid starting dose and often
in combination with immunosuppressants to achieve the
remission of SLE and reduce the possibility of flare [8,
25, 26]. However, if there is blood system involvement,
such as thrombocytopenia, the application of immuno-
suppressants should be chosen more cautiously because
of the adverse effects of bone marrow suppression. In
this study, we conducted a subgroup analysis of SLE pa-
tients with thrombocytopenia, the results showed that
the use of immunosuppressants in the Stable remission
group was higher than that in the Flare group (7/7 vs 9/
19, P = 0.023), and the use of cyclophosphamide was
higher in the Stable remission group.
At the same time, our results suggest that that arthritis

is also a risk factor for SLE flare, especially patients who
are younger at the onset of SLE deserve more attention.
In fact, in clinical practice, we have found that the sever-
ity of arthritis in SLE patients is relatively mild, and the
rate of deformity is significantly lower than that of
rheumatoid arthritis. In most cases, the symptoms are
quickly relieved after glucocorticoid treatment, so these
patients are often overlooked by clinicians, immunosup-
pressants would not be used for treatment. The
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Table 5 The clinical characteristics in patients with SLE flare

patient’s self-discontinuation (n = 65 Case) regular maintenance therapy
(n = 56 Case)

P-value

Age (Year), mean (SD) 38.5(12.5) 41.6(13.7) 0.396

Gender (female/male) 61/4 52/4 1.000

Disease duration (Month), mean (SD) 91.6(82.3) 95.0(78.1) 0.926

SLEDAI-2 k of first onset (score), mean (SD) 10.9(3.8) 12.4(4.4) 0.072

Initial treatment

glucocorticoid amount (mg/kg/d), mean (SD) 0.9(0.3) 1.0(1.3) 0.153

Hydroxychloroquine, n (%) 52(80.0) 46(82.1) 0.819

Immunosuppressive therapy, n (%) 27(41.5) 22(39.3) 0.854

Regular maintenance treatment / 56 /

Prednisone(≤5 mg/d) / 8 /

Prednisone(≤5 mg/d) + HCQ / 20 /

Prednisone(≤5 mg/d) + HCQ +MMF / 6 /

Prednisone(≤5 mg/d) + HCQ + AZA / 9 /

Prednisone(≤5 mg/d) + HCQ +MTX / 10 /

Prednisone(≤5 mg/d) + HCQ + CsA / 2 /

Prednisone(≤5 mg/d)HCQ + FK-506 / 1 /

Characteristics of SLE flare

Flare degree (mild moderate / severe, n/n) 10/55 18/38 0.033

SLEDAI-2 k (Score), mean (SD) 13.1(6.6) 10.5(5.6) 0.140

SDI1, mean (SD) 0.20(0.44) 0.25(0.48) 0.270

SDI2, mean (SD) 2.06(1.45) 1.21(1.07) 0.042*

SDI increment a, mean (SD) 1.86(1.26) 0.96(0.89) 0.011*

Clinical symptoms of flare, n (%)

Fever 16(24.6) 13(23.2) 1.000

Rash 17(26.2) 18(32.1) 0.548

Arthritis 12(18.5) 11(19.6) 1.000

oral ulcer 5(7.7) 5(9.0) 1.000

Serositis 26(40.0) 9(16.1) 0.005*

Leukopenia b 15(23.1) 15(26.8) 0.677

Anemia associated with SLE c 36(55.4) 14(25.0) 0.001*

Thrombocytopenia d 14(21.5) 12(21.4) 1.000

Vasculitis 10(15.4) 3(5.4) 0.086

Lupus nephritis 38(58.5) 23(41.1) 0.069

Neuropsychiatric lupus 11(16.9) 14(25.0) 0.368

Lupus pneumonia 12(18.5) 7(12.5) 0.456

Pulmonary hypertension 17(26.2) 3(5.4) 0.003*

Lupus related cardiac damage 9(13.8) 4(7.1) 0.378

Lupus related gastrointestinal damage 8(12.3) 6(10.7) 1.000

N Number of cases; SLEDAI-2 K Systemic lupus erythematosus disease activity index-2000; SDI systemic lupus international collaborating clinics and the American
College of Rheumatology diagnostic and therapeutic criteria committee damage index; SDI1 SDI at the time of complete or clinical response; SDI2 SDI at the last
hospitalization; HCQ Hydroxychloroquine; MMF Mycophenolate mofetil; AZA Azathioprine; MTX Methotrexate; CsA Cyclosporine A; FK-506 Tacrolimus. a: SDI2-SDI1,
‘SDI at the last hospitalization’ – ‘SDI at the time of complete or clinical response’. b: white blood count < 4.0 × 109/L. c: hemoglobin < 110 g/L. d: platelet count <
100 × 109/L. *: P < 0.05

Zeng et al. Advances in Rheumatology           (2021) 61:43 Page 9 of 13



subgroup analysis of SLE patients with arthritis in our
study also shows that the proportion of using immuno-
suppressants in the Stable remission group was much
higher than that in the Flare group. SLE patients with
arthritis but without organ damage might have received
lower-dose glucocorticoid treatments or lack of immu-
nosuppressants treatments, which leads to a higher pos-
sibility of flare. During follow-up, SLE patients with
arthritis do not have the precise remission criteria simi-
lar as rheumatoid arthritis, which depends more on the
subjective feelings of the patients, and then a

considerable proportion of patients with arthritis may
have prematurely down-dosed the immunotherapy
strength of SLE before a true remission has been
achieved, which eventually results in flare. A study also
reveals that SLE patients with arthritis who discontinued
or reduce MTX usage were more likely to flare [11].
Clinically, many SLE patients are SACQ. For these pa-

tients, it is believed that intensive treatment should not
be administered for the purpose of turning serological
indicators negative. Previous clinical studies have con-
firmed that AnuA as a diagnostic indicator of SLE have

Table 6 Distribution of patients with SLE flare

Pulmonary hypertension Serositis Anemia associated with SLE

Yes
(N = 20)

No
(N = 101)

Yes
(N = 35)

No
(N = 86)

Yes
(N = 50)

No
(N = 71)

Age (Year), mean (SD) 41.3(11.8) 39.7(13.4) 37.7(12.7) 40.9(12.3) 37.6(13.8) 41.6(12.5)

Gender (female/male) 20/0 93/8 34/1 79/7 47/3 66/5

Disease duration (Month), mean (SD) 109.6(79.5) 89.9(80.2) 93.1(85.3) 93.2(78.4) 86.3(71.1) 98.0(86.0)

SLEDAI-2 K,mean (SD) 12.1(8.0) 11.8(5.9) 15.2(5.5) 10.5(6.1) 14.4(5.8) 10.1(5.9)

Initial treatment

Glucocorticoid amount (mg/kg/d), mean (SD) 0.80(0.22) 0.95(0.97) 0.89(0.34) 0.94(1.04) 0.88(0.37) 0.96(1.13)

Hydroxychloroquine, n (%) 18(90.0) 80(79.2) 30(85.7) 68(79.1) 43(86.0) 55(77.5)

Immunosuppressive therapy, n (%) 7(35.0) 42(41.6) 12(34.3) 37(43.0) 19(38.0) 30(42.3)

Regular maintenance treatment, n (%) 3(15.0) 53(52.5) 9(25.7) 47(54.7) 14(28.0) 42(59.2)

maintenance therapy < 1 year, n (%) 6(30.0) 14(13.9) 9(25.7) 11(12.8) 7(14.0) 13(18.3)

maintenance therapy < 2 years, n (%) 8(40.0) 20(19.8) 11(31.4) 17(19.8) 11(22.0) 17(23.9)

maintenance therapy < 3 years, n (%) 9(45.0) 25(24.8) 12(34.3) 22(25.6) 13(26) 21(29.6)

maintenance therapy < 4 years, n (%) 14(70.0) 84(83.2) 27(77.1) 71(82.6) 41(82.0) 57(80.3)

maintenance therapy < 5 years, n (%) 15(75.0) 86(85.1) 29(82.9) 72(83.7) 43(86.0) 58(81.7)

N Number of cases; SLEDAI-2 K Systemic lupus erythematosus disease activity index-2000

Table 7 Risk factors of pulmonary hypertension, anemia and serositis in SLE flare

Pulmonary hypertension Anemia associated with SLE Serositis

OR 95%CI OR 95%CI OR 95%CI

Age 1.007 (0.963,1.053) 0.978 (0.946,1.012) 0.979 (0.942,1.018)

Gender 0.000 / 0.480 (0.094,2.446) 0.177 (0.019,1.160)

Disease duration 1.000 (0.993,1.008) 1.002 (0.995,1.008) 1.003 (0.996,1.010)

SLEDAI-2 K 1.024 (0.942,1.113) 1.134 (1.059,1.214)e 1.156 (1.070,1.248)g

Glucocorticoid amount 0.577 (0.105,3.185) 0.784 (0.426,1.442) 0.889 (0.503,1.609)

Hydroxychloroquine 0.704 (0.217,2.290) 1.722 (0.602,4.963) 2.085 (0.637,6.821)

Immunosuppressive therapy 0.883 (0.299,2.606) 0.973 (0.423,2.236) 0.742 (0.294,1.874)

Regular maintenance treatment 0.158 (0.043,0.577)a 0.319 (0.141,0.720)f 0.362 (0.145,0.908)h

Maintenance therapy < 1 years 4.000 (1.232,12.989) b 0.687 (0.205,2.299) 5.764 (1.642,20.241) i

Maintenance therapy < 2 years 3.208 (1.129,9.115) c 0.799 (0.288,2.216) 2.283 (0.759,6.684)

Maintenance therapy < 3 years 2.986 (1.087,8.202)d 0.734 (0.266,2.022) 1.745 (0.584,5.215)

Maintenance therapy < 4 years 2.252 (0.627,8.089) 0.776 (0.254,2.374) 1.335 (0.403,4.420)
a:P = 0.005; b:P = 0.021; c: P = 0.029; d: P = 0.034; e: P < 0.001; f: P = 0.006; g: P < 0.001; h: P = 0.030; i:P = 0.006; SLEDAI-2 K Systemic lupus erythematosus disease
activity index-2000
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higher sensitivity compared with anti-SM antibodies and
a specificity of higher than 90% [27]. It has a certain cor-
relation with disease activity [27] and may be involved in
the pathogenesis of organ damage in SLE patients. Our
study suggests that AnuA may be a risk factor for SLE
flare, so when AnuA in the serum of SLE patients are
persistently positive, immunotherapy should not be ter-
minated whether the patient has achieved clinical remis-
sion or not.
Anti-β2 glycoprotein-I (β2GPI) is one of the diagnostic

antibodies of APS, which have also been detected in a
large range of autoimmune diseases, such as SLE [28,
29] and so on. The mechanism of thrombosis induced
via the action of anti-β2GPI has been described: this ac-
tion is mediated by dimerization of β2GPI by platelet
factor 4 (PF4) tetramers, dimerization takes place mainly
in the presence of anti-β2GPI antibodies which in turn
bind to the PF4/β2GPI complexes and activate platelets
[29]. In our study, there were a total of 20 patients with
IgG subtype of anti-β2GPI positive in the SLE flare
group, among them, including 3 cases of hemolytic
anemia, 3 cases of interstitial pneumonia, 3 cases of Ray-
naud’s phenomenon, 2 cases of cerebral infarction, 3
cases of intestinal obstruction secondary to mesenteric
vasculitis and thrombosis and 2 cases of pulmonary
hypertension, which suggest that vascular disease or
microvascular disease may be the main pathological
basis of organ damage in these patients. Based on the
pathogenic mechanism of anti-β2GPI in vitro, we specu-
late that it may induce thrombosis or micro thrombosis,
which lead to chronic vascular disease and SLE flare.
Taraborelli M’ study reveal that a clinically significant
antiphospholipid antibody profile is associated with an
increased risk of organ damage accrual during a 15-year
follow-up in SLE patients [30]. Although we also found
that the positive rates of aCL and La in patients with
SLE flare were higher than those in patients with SLE re-
mission, multiple regression analysis showed that aCL
and LA were not risk factors for SLE flare. It is possible
that the binding ability of anti-β2GPI to the target anti-
gen is different from that of other antiphospholipid anti-
bodies, the specific mechanism remains to be studied.
In China, most SLE patients are treated with low-dose

glucocorticoids or combined with hydroxychloroquine
as maintenance therapy, when they reached clinical re-
mission [2, 9]. Only a few patients are treated with
hydroxychloroquine as maintenance therapy alone [9].
Most SLE patients will reduce or stop immunosuppres-
sants when the disease is stabilized. Studies show that
SLE patients with low-dose glucocorticoid as mainten-
ance therapy have a significantly lower flare rate than
patients with discontinuation of medicine maintenance
therapy [31, 32]. In fact, most SLE patients require
glucocorticoid maintenance therapy to achieve long-

term clinical remission, and fewer than 15% of patients
without glucocorticoid maintenance therapy have
achieved 5-year clinical remission [33]. However, long-
term glucocorticoid maintenance therapy greatly in-
creases the incidence of complications, such as infection
and osteoporosis, in SLE patients [34], which seriously
affect the quality of life of patients. Therefore, the rec-
ommendations for the management of SLE suggest that
glucocorticoids progressive tapering until withdrawal,
when SLE patients reach to complete remission [8]. But
little evidence on immunosuppressants withdrawal in re-
mitted patients is available [11].
Patients reducing the dose or stopping a drug

altogether is one of the most common causes of flare in
Chinese patients with SLE [2]. Poor understanding of
the disease and the glucocorticoids as well as the fear of
adverse reactions of the drugs are the most common
reasons for discontinuation of drug maintenance therapy
[2]. Due to the restrictions of medical ethics, it is diffi-
cult for clinical research to prospectively observe the ef-
fect of termination of drug maintenance therapy on
disease progression and long-term prognosis when SLE
patients have reached clinical remission. Therefore, there
are still many unanswered questions about maintenance
therapies for SLE patients, such as whether the drugs
can be terminated and what the indicators of drug ter-
mination are. This study found that for patients with
flared SLE, patient’s self-discontinuation of medicine
maintenance therapy demonstrated higher severity of
the disease and higher incidence of new organ damage,
such as SLE related anemia, serositis and pulmonary
hypertension.
It has been reported that the serositis usually related

to SLE activity and severity [35–37], especially in ne-
phropathy, interstitial lung disease, pulmonary hyperten-
sion and hematologic involvement [35]. Organ damage
of SLE patients with serositis were generally more severe
than patients without serositis [36]. In our study, we
found that the probability of SLE patients complicated
with serositis was significantly increased if the duration
of medicine maintenance therapy less than 1 year. The
systemic damage of SLE was induce by vasculitis and
non-inflammatory vascular remodeling [38–40]. Vascu-
litis is significantly correlated with the activity of SLE
[38], while the pathophysiological mechanisms of non-
inflammatory vascular remodeling may play an import-
ant role when the course of the disease is longer [38,
40], which might act as a key factor in the choice of
treatment strategy and the prognosis. Vascular remodel-
ing erodes multiple organs throughout the body along
the course of the disease, and they tend to become
chronic, requiring long-term drug control or even life-
long medication. Therefore, the maintenance therapy is
important, and premature medicine withdrawal can
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cause irreversible organ damage and poor prognosis. In
our study, if the duration of maintenance treatment less
than 3 year, we found that the probability of SLE pa-
tients complicated with pulmonary hypertension was sig-
nificantly increased. These results show that insufficient
maintenance treatment may cause more severe SLE ac-
tivity and organ damage. Meanwhile, more large-scale
prospective researches are needed for further
exploration.
Although there is no difference in the survival rate be-

tween SLE patients who discontinued medicine mainten-
ance therapy by themself and received regular
maintenance therapy. This may be related to the fact
that the patients included in this study only experienced
the first SLE flare. It is a limitation to evaluate the over-
all prognosis of SLE patients with drug withdrawal.

Conclusion
In conclusion, our study demonstrates that SLE patients
with infection, thrombocytopenia, arthritic or positive
AnuA/aβ2GPI(IgG) antibody have an increased risk of
SLE flare. Therefore, special attention needs to be paid
to these patients during remission. The use of immuno-
suppressors and hydroxychloroquine during the initial
treatment of SLE can lower the risk of flare. Patients
with discontinuation of medicine maintenance therapy
are prone to more severe flares and organ damage, of
which pulmonary hypertension being the most signifi-
cant. According to the research results, we recommend
that SLE patients have regular maintenance therapy for
no less than 3 years during remission. Certainly, larger
scale clinical studies will be conducive to point out the
indication of drug withdrawal.
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