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This study aimed to estimate the point prevalence of myositis and identify associated variables of myositis in
systemic lupus erythematosus (SLE).

Clinical date of patients hospitalized with lupus at the First Affiliated Hospital of Anhui Medical University and
Anhui Provincial Hospital were collected. Patients were defined as having myositis if they reported the pres-
ence of persistent invalidating muscular weakness combined with increased levels of creatine phosphokinase
(CPK) and abnormal electromyography (EMG).

The study sample comprised 1701 lupus patients, of which 44 had myositis. Patients with SLE-associated my-
ositis are more likely to have skin rash, alopecia, pericarditis, vasculitis, anti-Sm, anti-RNP, anti-dsDNA, throm-
bocytopenia, leukopenia, low C3, low C4, high erythrocyte sedimentation rate (ESR), high D-dimer, and active
disease. Multivariate logistic regression found positive associations between leukopenia, alopecia, and active
disease with myositis. Negative associations between myositis with the use of corticosteroids or immunosup-
pressive drugs were revealed in univariate and multivariate analysis.

The point prevalence of myositis was 2.6% in SLE patients. The significant association of alopecia, leukopenia,
and active disease with myositis suggests that organ damage, hematological abnormality, and high disease
activity promote the progression of myositis in lupus patients.
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Background

Systemic lupus erythematosus (SLE) is a severe autoimmune
disease, with multi-organ involvement and diverse clinical
manifestations such as lupus nephritis, lupus encephalopathy,
and thrombocytopenia [1]. Though not an American College of
Rheumatology (ACR) criterion, myositis has traditionally been
recognized as a feature in SLE and is considered to be a het-
erogeneous condition, sometimes less severe than, but some-
times similar to or even worse than, the primary disease [2-4].

In contrast to myalgia, which can affect nearly half of patients
with SLE, true myositis is relatively rare and failure to iden-
tify these genuine cases probably explains the ill-deserved
reputation of lupus myositis. The prevalence of myositis in
SLE patients varies widely worldwide. In an African study, the
prevalence was 3.4% [2], while in Europe and America the prev-
alence varies from 4% to 16% [4-10]. The wide variability in
the prevalence rates reflects the varying definitions of myosi-
tis, the different diagnostic approaches, patient selection cri-
teria, and number of patients involved. Though this condition
is not common in SLE patients, myositis usually correlates with
SLE activity and patient survival [4]. Thus, the importance of
SLE-associated myositis should not be ignored.

The non-specific nature of symptoms such as muscle pain,
tenderness, and wasting related to myositis could result in a
delay in the diagnosis of myositis in SLE patients [2,11]. This
indicates a need for appropriate screening methods to detect
myositis. In our study, we investigated the prevalence and as-
sociated variables of myositis in lupus patients. We believe the
results of this study will provide valuable guidance for the pre-
vention and management of this specific problem, as some of
the clinical manifestations and laboratory findings of SLE pro-
vide helpful clues for earlier diagnosis of myositis.

Material and Methods

Patient recruitment

The protocol for our study was consistent with the provisions
of the World Medical Association Declaration of Helsinki, and
informed consent was obtained from each subject before en-
rolment. This study was conducted with the approval of the
Ethics Committee of Anhui Medical University. Clinical date of
patients hospitalized with lupus at the First Affiliated Hospital
of Anhui Medical University and Anhui Provincial Hospital were
collected. All patients fulfilled at least 4 of the revised 1997
ACR classification criteria of SLE [12]. Collection of data was
carried out from January 2011 to December 2015.
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Myositis

Patients were defined as having myositis if they reported the
presence of persistent invalidating muscular weakness (of prox-
imal and/or distal mass muscles from upper and lower limbs)
combined with increased levels of creatine phosphokinase (CPK)
(CPK normal value 60-190 Ul/l) and abnormal electromyog-
raphy (EMG) (electrical irritability, decrease in the mean dura-
tion of motor unit potentials or increase in the percentage of
polyphasic motor unit potentials, and rapid firing of the motor
unit potentials in relation to the level of activity) at the time of
recruitment. Patients with myocardial ischemia at the time of
recruitment, which can affect muscle enzyme levels, were ex-
cluded. Patients with surgery, trauma, pregnancy, or cancer at
the time of recruitment, which might cause musculoskeletal
damage, were also excluded. With these criteria, a final sam-
ple of 1701 Chinese SLE patients were included in the analyses.

Clinical manifestations and laboratory abnormalities

Clinical manifestations, including lupus nephritis, skin rash, alo-
pecia, oral ulcers, neuropsychiatric symptoms, arthritis, pleuritis,
pericarditis, fever (>38°C), and vasculitis, as well as laboratory ab-
normalities, including thrombocytopenia (<100x10°/L), leukopenia
(<4.0x10°/L), autoantibodies, low C3 (<0.85 mg/mL), low C4 (<0.12
mg/mL), high erythrocyte sedimentation rate (ESR) (>20 mm/h),
high D-dimer (0.5 ug/mL), and high fibrinogen (>4.0 mg/ml),
were presented at the time of recruitment or within 10 days.

Lupus activity, drug use, arterial and venous diseases,
hypertension, diabetes mellitus, hypercholesterolemia,
and pulmonary arterial hypertension (PAH)

SLE disease activity was evaluated by SLE Disease Activity Index
(SLEDAI) score [13]. SLEDAI score was calculated based on the
clinical manifestations and laboratory abnormalities of SLE pa-
tients that presented at the time of recruitment or within 10 days.
Active lupus disease was defined as SLEDAI score >8. Data on use
of corticosteroids or immunosuppressive drugs (use in the past
month or not) were collected by medical record review. Vascular
events were objectively identified: (1) Ischemic heart disease; (2)
Ischemic cerebrovascular disease; (3) Ischemic peripheral vas-
cular disease; (4) Deep vein thrombosis; and (5) Pulmonary em-
bolism. For ‘any arterial event’, we refer to the occurrence of 1
or more of events 1-3; for ‘any venous event’, we refer to the
occurrence of 1 or more of events 4-5 [14]. Hypertension was
considered to be present if blood pressure was >140 mm Hg
(systolic) or 290 mm Hg (diastolic) on repeated measurements,
or if the patient had been taking antihypertensive medication.
Diabetes mellitus was considered to be present if fasting plas-
ma glucose was >7.0 mmoles/liter, or if the patient was currently
receiving anti-diabetic therapy. Hypercholesterolemia was con-
sidered to be present if a physician recorded the diagnosis in
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Table 1. Comparison of demographic data between systemic lupus erythematosus patients with myositis and without myositis.

Variables Non-myositis (n=1657) Myositis (n=44)
Age, median (interquartile range), years 37.0 (26.0-47.0) 29.5 (22.0-42.8) 0.032
Sex, female, n (%) 1516 (91) 38 (86) 0.356
Disease duration, median (interquartile range), 2 (0-7) 0 (0-1) <0.001

years

* Values in bold are statistically significant at p<0.05.

Table 2. Comparison of clinical manifestations between systemic lupus erythematosus patients with myositis and without myositis.

Variables Non-myositis (n=1657) Myositis (n=44)

Lupus nephritis, n (%) 771 (47) 25 (57) 0.177
Cskinrashon ) 603 (6) 3 69 0031
Aopecian(%) us o 2 e 0001
Coraluleers,n®%) 25 ® 0 s.ay 0513
 Neuropsychiatric manifestations, n (%) 22 ©  s5say 0569
Atthritis %) 24 15 7 e 0827
Plewritisn %) 20 w9 7 08 o701
pericarditis,n %) 156 © 0 @) 0007
Cvasaulitisn (%) 155 6 2 oen w001
CFever @38°0,n (%) a4 13 9 @0 0144

* Values in bold are statistically significant at p<0.05.

the medical record, the patient had ever been prescribed lip-
id-lowering medication, or the fasting plasma cholesterol lev-
el measured was >200 mg/d|. PAH was diagnosed by transtho-
racic echocardiography (TTE); the criterion is pulmonary arterial
systolic pressure (PASP) of >30 mmH at rest.

Statistical analysis

Continuous variables were summarized as median (interquar-
tile range) and categorical variables as frequency (percent-
age). Comparison of each variable between different groups
was evaluated using the nonparametric Mann-Whitney U test
or chi-square test/Fisher’s exact test. Variables with statisti-
cal significance were evaluated by logistic regression analysis;
results are presented as odds ratio (OR) along with their 95%
confidence intervals. All tests were performed on SPSS 20.0.

Results

Patients

We studied 1701 patients with SLE, of which 1554 (91.4%)
were female. The median (interquartile range) age was 36.0

(25.5-47.0) years. Forty-four SLE patients in our research had
myositis and the prevalence was 2.6%. As shown in Table 1,
myositis is more typically observed in younger SLE patients
(p=0.032) and in SLE patients with shorter disease duration
(p<0.001). There was no difference was in sex distribution be-
tween the 2 groups.

Clinical characteristics

Skin rash, alopecia, pericarditis, and vasculitis were significantly
associated with myositis (all p<0.050). The incidence of other
clinical characteristics was similar between the patients with
myositis and those without myositis (Table 2).

Hematologic changes

The presence of anti-Sm, anti-RNP, anti-dsDNA, thrombocyto-
penia, leukopenia, low C3, low C4, high ESR, and high D-dimer
were elevated in the group with myositis (all p<0.050). Rates
of fibrinogen and other autoantibodies were comparable be-
tween the patients with myositis and those without myosi-
tis (Table 3).
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Table 3. Comparison of laboratory data between systemic lupus erythematosus patients with myositis and without myositis*.

Variables Non-myositis (n=1657) Myositis (n=44)

Anti-Sm, n (%) 523 (32) 25 (57) <0.001
CAntiSSARon(H) 088 (60) n o0 0148
CAntissBianG) 23 a3 7 a9 0551
CAntiRNPRCH 69 (28 20 @) 0013
CAntiRibP RO 39 @2 2 ey 0374
CAntidsDNAN (R 661 (40) % (99 0010
Thrombocytopenia,n %) %8 (2 00 R o010
leukopenian %) 87 9 % (8 0001
lowcomplementC3,n (%) ma 67 39 689 0003
lowcomplement C4,n (%) 809 (49) 3 80 0001
CHighESRnG) usg ¢y 3 8 0029
HighD-dimern (6 1257 79/ 42 ©5) 0003
| High fibrinogen,n (%) 592 3) noesy 0142

* All laboratory abnormalities were presented at the time of recruitment or within 10 days. Of the 44 SLE patients with myositis,
18 received drug treatment in the past month; and of the 1657 SLE patients without myositis, 1100 received drug treatment in the
past month; ** values in bold are statistically significant at p<0.05. anti-Sm — anti-Smith; anti-RNP — anti-ribonucleoprotein;
anti-Rib P — anti-ribosomal RNP; anti-dsDNA — anti-double-stranded DNA; ESR — high erythrocyte sedimentation rate.

Table 4. Comparison of disease activity, drug use, arterial and venous diseases, hypertension, diabetes mellitus, hypercholesterolemia
and PAH between systemic lupus erythematosus patients with myositis and without myositis.

Variables Non-myositis (n=1657) Myositis (n=44)

Active lupus disease, n (%) 934 (56) 40 (91) <0.001
Dugusencs 1100 66) 8 @) ©oo1
| Aterial diseases,n %)) B oo 0 0469
Venousdiseasesn®%) 9 @® o © 100
Hypertension,n %) s78 @s) 0 @) 0094
Diabetes melltus,n (%) 20 8 9 @y 0612
Hypercholesterolemia,n (%) s o © 0473
T 24 @ s .ay 0s02

* Values in bold are statistically significant at p<0.05. PAH — pulmonary arterial hypertension.

Lupus activity, drug use, arterial and venous diseases, with myositis and without myositis; the results indicate the
hypertension, diabetes mellitus, hypercholesterolemia, differences were not significant (Table 4).
and PAH

Independent associated variables for myositis in lupus
The incidence of active lupus disease was significantly higher patients
in the patients with myositis (p<0.001) and the rate of drug
use was significantly lower (p<0.001). The presence of arterial, Logistic regression modeling demonstrated that the presence
venous diseases, hypertension, diabetes mellitus, hypercho- of leukopenia (OR=2.038), alopecia (OR=2.794), and active lu-
lesterolemia, and PAH were also compared between patients pus disease (OR=5.612) were independently associated with

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS] [Index Copernicus]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)




Liang Y. et al.:
The risk factors for myositis in SLE
© Med Sci Monit, 2017; 23: 2543-2549

CLINICAL RESEARCH

Table 5. Multivariable logistic analysis on risk factors of myositis in patients with systemic lupus erythematosus.

Variables p Value

Leukopenia 0.024
CMopeca 1 0004
Active lupus disease o001
Druguse oote

(0] 95% CI
2.038 1.097-3.783
"""""""""" 2794 1386563
"""""""""" se12  1970-15983
"""""""""" 0466 0250-0869

OR - odds ratio; Cl — confidence intervals.
lupus-associated myositis. In contrast, drug use acted as a

protective factor in the development of myositis (OR=0.466,
p=0.016) (Table 5).

Discussion

The association of myositis and SLE has been previously ex-
plored by several authors [2,15], showing that muscle involve-
ment in SLE patients in the form of diffuse pain or muscular
weakness is relatively frequent. A study reported that of 7 SLE
patients with myositis, 3 had muscle weakness [15]. Another
study of 6 patients who developed overlap syndrome of system-
ic lupus erythematosus and myositis reported that all patients
had symmetrical muscle weakness (proximal muscle weakness
in 6 cases and distal muscle weakness in 2 cases) [2]. Similarly,
in the present study, the predominant muscular symptoms in
the SLE patients with myositis were weakness rather that my-
algia; none of the SLE patients with myositis showed dyspha-
gia, dropped head, or symptoms related to a possible muscular
involvement of the respiratory system. On the other hand, vari-
ous histopathological changes have been previously described
in the muscles of patients with SLE, including inflammation (my-
ositis), vasculitis, type Il fiber atrophy, vessel wall thickening,
vacuolar myopathy, neurogenic muscular atrophy, and, rarely,
inclusion bodies [2,4,15]. In line with these findings, the results
of muscle biopsy in the present study indicated that inflamma-
tion and necrosis were the most common symptoms in the pa-
tients with overlap syndrome of SLE and myositis. In addition,
less than half of patients showed fibrosis. However, there was
no evidence of vasculitis and neuropathy on muscle biopsy.

The present study found that myositis is uncommon in lupus
patients, with a frequency of 2.6%. This rate was at the lower
end of the range of prevalence rates reported from previous
studies [2,4-10]. One explanation for the difference may be that
all patients recruited in our study were from our Department
of Rheumatology. Indeed, some SLE patients, especially those
with myositis, have been hospitalized in the Department of
Neurology. However, the development of myositis in these pa-
tients may not be due to lupus. Thus, the current research is
more precise than past research.

As expected from previous studies [4], myositis is more common
in younger SLE patients and in those with shorter disease du-
ration. There are several potential explanations for this discrep-
ancy. First, the younger SLE patients and/or those with shorter
disease duration may have had more active disease, resulting
in the development of myositis. Supporting this, in the present
study, age and disease duration of SLE patients were negatively
associated with SLEDAI scores; moreover, the incidence of active
lupus disease was significantly higher in the patients with myo-
sitis than in the patients without this feature. Second, it is also
possible that the younger SLE patients and/or those with shorter
disease duration tended to have more frequent measurements,
especially for those with active disease. Therefore, myositis might
be more likely to be detected and diagnosed in these patients.

The criterion standard for defining myositis is EMG testing [11].
However, this invasive and painful procedure not routinely
used in clinical practice. So, at best, identifying risk factors
for the development of myositis in SLE may have important
implications for the detection and management of this inter-
esting condition.

In the present study, logistic regression analysis revealed that
alopecia, leukopenia, and active lupus disease were positive-
ly associated with myositis. The use of corticosteroids or im-
munosuppressive drugs was negatively associated with myo-
sitis. An association between alopecia and myositis in SLE has
been widely reported in the literature [4,16-18]. For instance,
a study [4] reviewed the notes on 10 patients with overlap of
myositis and SLE and compared their features with 290 pa-
tients with SLE without myositis, showing that patients with
SLE associated with myositis were more likely to have alope-
cia. Further, alopecia is usually a reflection of myositis activity.
Several studies have shown that after receiving immunosup-
pressive agents, the hair of myositis patients with alopecia re-
grew, which coincided with increasing muscle strength [17,18].
These data resonate with our conclusions. In addition, previ-
ous studies have reported that patients with SLE-associated
myositis were more likely to have other mucocutaneous dam-
age, such as oral ulcers [4,16]. However, these results were not
observed in our study. This discrepancy may be due to ethnic
or environmental differences between populations.
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We proved that leukopenia was an independent risk factor.
Although the associations between hematological indices with
SLE-associated myositis have been reported in several stud-
ies [2-4], this is the first study to reveal that leukopenia was as-
sociated with the development of myositis. Future longitudinal
investigations are required to determine the exact mechanism
of leukopenia in the pathogenesis of SLE-associated myositis.

In this study, we revealed that lupus patients with myositis are
more likely to have disease flare-ups. We also found that use
of corticosteroids or immunosuppressive drugs plays a protec-
tive role against the development of SLE-associated myositis,
in agreement with previous studies of patients with only my-
ositis [17,18]. However, the protective mechanism of drugs in
SLE-associated myositis, either through reducing disease ac-
tivity or through relieving musculoskeletal pathophysiological
change, is not completely understood.

The treatments used are basically the same, as many of the
treatments used for myositis are applied to autoimmune dis-
eases, including SLE. Corticosteroids were usually used as a
first-line therapy. Most SLE patients with myositis seem to re-
spond to corticosteroids at least to some degree and for a pe-
riod of time. For instance, Maazoun et al. [2] reported that all
of their patients with overlap syndrome of systemic lupus er-
ythematosus and myositis had been treated with oral predni-
sone for 6 weeks, after which the dose was gradually tapered.
Over a mean follow-up of 6 years, all patients had full remis-
sion of myositis. In the event of either poor response or adverse
effects of corticosteroids, a second line of treatment with im-
munosuppressant may be required. Hashimoto et al. [19] re-
ported that 2 SLE patients with steroid-resistant myositis were
successfully treated with methotrexate (MTX); in both cases,
steroid-resistant myositis was the main common finding, and
this symptom was reduced within a few days, either by 7.5 mg
or 5 mg MTX per week. In the present study, all of the 18 SLE
patients with myositis who were treated with drugs had re-
ceived corticosteroid therapy (usually as the initial treatment).
If necessary, various immunosuppressants were used. Patients
with lupus myositis were more likely to receive methotrexate
treatment (often for a simultaneous flare-up of the myositis
and their SLE), while cyclophosphamides were only given to
those with lupus nephritis. Collectively, these data support
treatment of SLE-associated myositis using a corticosteroid
such as prednisone, which is then increased or tapered slow-
ly based on the response. For patients who respond poorly to
corticosteroids, additional immunosuppressants, such as meth-
otrexate, may be necessary. However, the design of the pres-
ent study may have introduced bias. Specifically, much of the
clinical and laboratory data had to be collected retrospectively,
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and consequently there were no follow-up data. Therefore, ev-
idence-based data with long-term follow-up that assess the
efficacy of corticosteroids and/or immunosuppressants in pa-
tients with lupus myositis are required.

Given the strong association between vascular events and my-
ositis [20-22], we studied arterial and venous events as well
as their traditional risk factors, including hypertension, diabe-
tes and dyslipidemia, as potential correlates of musculoskel-
etal damage. Neither vascular events nor their traditional risk
factors were shown to be associated with myositis. We also
compared the presence of PAH between myositis and non-my-
ositis patients, and found that this feature did not make any
difference. Treatment for vascular events and PAH have im-
proved over the years, and this could have contributed to less-
ening their impact on musculoskeletal diseases.

We believe this is the first study to investigate possible fac-
tors in relation to myositis risk in a cohort of Chinese patient
with SLE. However, this study has several limitations. First,
myositis is a process that takes place over time, as is the ef-
fect of the risk factors we studied. The cross-sectional nature
of this study may have limited our ability to fully capture the
temporal relationships in the myositis process. In addition,
to better correlate SLE-associated myositis with risk factors,
it is ideal to collect clinical data at the time of lupus diagno-
sis. However, in reality it is challenging to obtain these con-
current data. In our study, although a subset of clinical data
was obtained at the time of diagnosis, others were obtained
at relapse or remission stage. These patients were on medi-
cations, including a subset of patients who were on immuno-
suppressive agents. This is clearly a cofounding variable, and
a limitation of our study is that we did not examine these
concurrent data. Finally, the generalizability of the findings in
the present study may be limited given that lupus patients in
our study group were all are Chinese. Further investigation is
needed in other ethnic groups.

Conclusions

This study is the first to discuss the prevalence of myositis in
Chinese lupus patients. The significant association of alopecia,
leukopenia, and active disease with myositis suggests that or-
gan damage, hematological abnormality, and high disease ac-
tivity promote the progression of myositis in lupus patients.
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