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Abstract
Background  Fever is a common symptom of Idiopathic inflammatory myopathies (IIM). However, the exact 
correlation between fever and the prognosis of IIM is still unclear. This study aims to clarify if the IIM patients initiated 
with fever are associated with poorer outcomes.

Methods  This was a single-center retrospective cohort study. Data were collected from 79 newly diagnosed, 
treatment-naive IIM patients in the Affiliated Wuxi People’s Hospital of Nanjing Medical University (Wuxi, Jiangsu, 
China) from November 2016 to June 2020. According to the presence or absence of fever at the onset, the IIM 
patients were divided into two groups(fever group n = 28, without fever group n = 51) Clinical characteristics, 
laboratory data, treatment, and outcomes were recorded. The Kaplan-Meier and log-rank tests were used to compare 
the all-cause mortality, relapse rate, and acute exacerbation of interstitial lung disease (AE-ILD) incidence. The 
association of fever with the outcomes was assessed in the unadjusted and adjusted forward logistic regression 
model.

Results  Compared with the non-fever group, the age at onset of the fever group was higher, and mechanic’s hands 
(MH) and interstitial lung disease (ILD) were more common. Systemic inflammation (CRP and ESR) was significantly 
higher in the fever group, while the level of albumin(ALB) and muscle enzymes were lower. The fever group seemed 
to be received more aggressive treatment, with higher dose glucocorticoids and higher rates of intravenous 
immunoglobulins(IVIG) use. The all-cause mortality rate and the incidence rate of AE-ILD were higher in the fever 
group. Even adjusted for the age at onset and treatments, fever was significantly associated with AE-ILD and all-cause 
mortality.

Conclusion  Our study has demonstrated that fever at initial diagnosis is associated with AE-ILD and mortality. Fever 
should serve as an early clinical warning sign for poor outcomes in IIM patients.
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Background
Idiopathic inflammatory myopathies (IIM) are rare, het-
erogeneous, autoimmune diseases, characterized by 
muscle weakness, as well as the involvement of the lung, 
heart, skin, and joints. Several studies presented have 
shown different mortality rates in various countries and 
nationalities [1–3], with the 10-year survival percentages 
varying from 18% to 90%, and the overall mortality ratio 
in IIM patients remains three-fold higher than that of the 
general population in presence of immunosuppressants 
(IS) and other therapies [4]. In China, the in-hospital 
mortality rate of IIM patients has been up to 4.58% [5].

Fever is a common symptom of many rheumatic dis-
eases, including IIM. A recent study has shown fever 
occurs in 41% of patients with IIM patients with inter-
stitial lung disease (ILD) [6]. It has been proposed that 
proinflammatory cytokines promote prostaglandin E2 
synthesis and binding in the preoptic hypothalamus 
to produce fever [7]. However, the exact correlation 
between fever and the prognosis of IIM is still unclear. 
Our study mainly focused on the clinical characteristics 
of IIM patients with fever in the initial stage and exam-
ined whether fever is predictive of a poor prognosis, 
especially acute exacerbation of interstitial lung disease 
(AE-ILD), in patients with IIM.

Methods
Study design and patients
This single-center retrospective cohort study was con-
ducted at the Affiliated Wuxi People’s Hospital of Nanjing 
Medical University (Wuxi, Jiangsu, China). Adult patients 
with a newly diagnosed IIM hospitalized from November 
2016 to June 2020 were reviewed and collected.

The inclusion criteria of this study were: (1) age over 
18 years old; (2) the diagnosis of IIM fulfilled the ACR/
EULAR 2017 criteria-confirmed diagnosis [8], or 2010 
Connor’s criteria [9]; (3) newly diagnosed and treatment-
naive; (4) completed the myositis antibody profiles. The 
exclusion criteria were: (1) malignancy-associated IIM; 
(2) overlap syndrome with other connective tissue dis-
eases; (3) complications with pre-existing lung disease, 
such as silicosis, pulmonary bulla, chronic obstructive 
pulmonary disease (COPD), or chronic bronchitis; (4) 
active infection; (5) loss to follow-up after discharge.

The study was approved by the ethical committee in 
our institution (KY21045) by the principles of the Decla-
ration of Helsinki.

Data collection
Medical records of all patients enrolled were collected 
by reviewing the electronic medical record system. The 
demographic data including age at onset, duration of 
diagnosis delay, sex, complications, clinical manifesta-
tions, time of follow-up, laboratory findings, medications, 

as well as the outcome were acquired and analyzed. 
The identification of the anti-synthetase autoantibod-
ies (ASS, anti-Jo-1, anti-PL-7, anti-PL-12, anti-OJ, anti-
EJ) and anti-melanoma differentiation-associated gene 5 
(anti-MDA5) were measured using an immunoblotting 
method (EUROLINE, EUROIMMUN AG, Germany).

The definitions of special characteristics are as follows: 
Fever was defined as an oral temperature > 37.5℃ lasting 
for at least 3 days at disease onset, excluding infection 
based on clinical manifestations and etiological exami-
nation; The characteristic rashes include heliotrope 
erythema, V sign, shawl sign, and Gottron’s sign; Muscle 
involvement was defined as abnormal findings of electro-
myography or muscle magnetic resonance, or elevation 
of creatine kinase (CK) > 2-fold; ILD was evaluated by 
radiologists using high-resolution computed tomogra-
phy (HRCT); Complications included diabetes mellitus, 
hypertension, myocardial infarction, cerebrovascular dis-
ease, acute kidney disease and chronic renal insufficiency.

Follow-up and endpoints
The follow-up time was defined as the time between 
the first visit for our cohort to the death or the end of 
November 2020.

The primary endpoint of this study was AE-ILD, and 
secondary endpoints included death and relapse. In 
absence of diagnostic criteria dedicated to AE-ILD in 
patients with CTD, updated criteria of acute exacerba-
tion of idiopathic pulmonary fibrosis (AE-IPF) [10] was 
adopted based on the experience of published studies 
on AE-ILD in IIM patients. We defined AE-ILD as after 
diagnosis with IIM, acute worsening or development of 
dyspnea typically < 3 months duration, computed tomog-
raphy with new bilateral ground-glass opacity and/
or consolidation, and deterioration not fully explained 
by cardiac failure or fluid overload. Relapse of IIM was 
defined as follows: acute exacerbation of myositis, skin 
involvement, and ILD after improvement or stable main-
tenance for at least 3 months in treated or untreated IIM 
patients, which lead to at least one of the following treat-
ment changes: ≥50% increase in the corticosteroid dos-
age, the addition of an IS or switch to a different IS and 
addition of intravenous immunoglobulins (IVIG) [11].

Statistical analysis
Data were analyzed using SPSS23.0 software. Con-
tinuous variables were analyzed using the unpaired, 
2-tailed t-test for normally distributed variables or 
the Kruskal-Wallis test for continuous variables with 
the nonnormal distribution. The Pearson χ2 test was 
used for categorical variables tests. Survival outcomes, 
relapse, and AE-ILD incidence were analyzed using the 
Kaplan-Meier method. A Log-rank test was performed 
to examine the differences between groups. The 
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association of fever with the outcomes was assessed in 
the unadjusted and adjusted forward logistic regres-
sion model. ORs and 95% confidence intervals were 
calculated. The difference was statistically significant 
when P < 0.05.

Results
Clinical characteristics of the fever and non-fever group
A total of 79 IIM patients were included in the study, 
28(35.4%) patients in the fever group and 51(64.6%) 
patients in the non-fever group. According to the 
different subgroups, the proportion of fever was 
34.8%(3/23) in dermatomyositis (DM), 25.0%(5/20) in 
polymyositis (PM), 41.7%(15/36) in clinically amyo-
pathic dermatomyositis (CADM), 37.8%(13/37) in ASS 
and 48.0%(12/25) in anti-MDA5(+) IIM. The base-
line demographic data and IIM type were not signifi-
cantly different between the two groups, except for 
an older age at the onset of the disease in the fever 
group (58.29 ± 11.27 vs. 49.71 ± 12.81; p = 0.004). Clini-
cal presentations showed that mechanic’s hands (MH) 
(64.3 vs. 39.2%; χp = 0.033) and ILD (89.3 vs. 64.7%; 
χp = 0.018) were more common in fever cases than 
non-fever cases. Systemic inflammation especially as 
measured by CRP (6.85 vs. 1.50; p = 0.001) and ESR 
(50 vs. 18; p = 0.000) was significantly higher in the 
fever group. This was accompanied by a decrease in 
the albumin (ALB) level (31.7 vs. 34.1; p = 0.001). The 
level of creatine kinase(CK) (90 vs. 330; p = 0.012) in 
the fever group was lower than in the non-fever group. 
No significant difference was found in the distribu-
tions of ASS, anti-MDA5, anti-RO52 antibody, or anti-
nuclear antibodies (ANA) between the two groups. All 
patients received glucocorticoid therapy, but the dose 
of glucocorticoids in the fever group was significantly 
higher than that in the non-fever group. Compared 
with the non-fever group, more patients were treated 
with calcineurin inhibitors (CNIs) (53.6 vs. 37.3%; 
p = 0.044) and IVIG (35.7 vs. 13.7%; p = 0.023) in the 
fever group. The general characteristics of the enrolled 
79 IIM cases are summarized in Table 1.

Prognosis of IIM patients with or without fever
The all-cause mortality rate in this study was 16.5% 
(13/79), while 84.6% (11/13) of the patients died 
within 3 months after diagnosis. The incidence rate 
of AE-ILD and relapse were 27.9% (22/79). the fever 
group had a higher incidence of all-cause mortality 
(32.14 vs. 7.84%;χ p = 0.014) and AE-ILD (53.57 vs. 
13.72%; χp = 0.000) than the non-fever group. How-
ever, the difference in relapse was not statistically 
significant (Table  2). Kaplan-Meier survival analysis 
also revealed that the fever group had a higher rate of 
AE-ILD (Log-rank p = 0.000) and all-cause mortality 

(Log-rank p = 0.000) (Fig.  1). Without or with adjust-
ment for age and treatments both showed that fever 
was significantly associated with AE-ILD and all-cause 
mortality(Table 3).

Discussion
To the best of our knowledge, although this is a single-
center retrospective cohort study with a small sample 
size, this is the first study to systematically explore the 
clinical characteristics and prognosis of IIM patients 
with fever in the initial stage. Previous studies on fever 
and disease prognosis mainly focused on traumatic 
brain injury [12] and malignant tumors [13]. How-
ever, fever was also a general problem for hospitalized 
patients with IIM. The differential workup of fever 
remains a special challenge for clinicians, particularly 
in the context of the initial diagnosis of IIM and also in 
the course of the disease in IIM patients. In the present 
study, the fever group showed no response to antimi-
crobial treatment or no evidence of pathogenic origin, 
including clinical signs and etiologic tests. Body tem-
perature was restored to a normal level after they were 
treated with glucocorticoid and/or IS. Due to this fact, 
the initial fever of IIM patients was mainly attributed 
to the disease activity. Our study revealed that patients 
with fever at initial diagnosis have unique clinical fea-
tures and fever was a risk predictor for poor outcomes 
of IIM.

Fever was common (35.4%) in our cohort, similar to 
the incidence that 34.9% (67/192) of feverish patients 
with IIM in Zhejiang, China. Although the IIM type 
and MSA (ASS and anti-MDA5) were not significantly 
different between the two groups, our cohort is con-
sistent with previous findings [14] showing that fever 
seemed more common in CADM, ASS, and anti-
MDA5(+) IIM. One study [15] reported that ~ 60% of 
ASS experienced one or more febrile episodes during 
an average follow-up of 5 years, which is higher than in 
our cohort, but in the present study, we focused on the 
initial stages of febrile episodes.

As a frequent extra-muscular manifestation, ILD 
leads to increased mortality in patients with IIM [2, 
3]. The frequency of ILD in patients with IIM has been 
widely reported (8.6–85.6%), and a meta-analysis of 
23 studies revealed that 834/2079 patients with IIM 
(40.1%) had ILD [16]. In the present cohort, We identi-
fied a slightly higher rate of ILD, especially in the fever 
group, than that has been reported in previous studies. 
The underlying mechanism between fever and ILD in 
IIM is not clear, maybe suggest both represent com-
ponents of profound systemic inflammation. Previous 
studies also reported that the prevalence of MH ranged 
from 5 to 56% in given IIM populations [17]. Impor-
tantly, MH has been already a risk factor for ILD [18]. 
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Consistent with ILD, MH occurred more frequently 
in the fever group [19]. In addition to the above, the 
level of muscle enzyme in the fever group was much 
lower than in the control group. A growing body of 
evidence suggests that the clinical manifestations of 
IIM are a spectrum in which at one end, patients have 

prominent muscle symptoms, higher CK levels, and 
less extra muscular involvement, whereas, at the other 
end, patients have fewer muscular symptoms, modest 
increases in CK levels, and more skin and pulmonary 
involvement [20]. Our study shows patients with fever 

Table 1  The general characteristics of the enrolled 79 IIM cases
non-Fever
n = 51

Fever
n = 28

p-
value

Patients’ characteristics

  Age at onset (years) 49.71 ± 12.81 58.29 ± 11.27 0.004*

  Delay of diagnosis (months) 3(0, 108) 2(0, 180) 0.075

  Male (n, %) 8(15.7) 6(21.4) 0.740

  Complications (n, %) 16(31.4) 10(35.7) 0.694

IIM type (n, %)

  DM 15(29.4) 8(28.6) 0.937

  PM 15(29.4) 5(17.9) 0.259

  CADM 21(41.2) 15(53.6) 0.290

Clinical manifestations(n, %)

  Characteristics rashes 34(66.7) 22(78.6) 0.265

  Mechanic’s hands 20(39.2) 18(64.3) 0.033*

  Raynaud’s phenomenon 5(9.8) 4(14.3) 0.818

  Muscle involvement 28(54.9) 11(39.3) 0.184

  Dysphagia 9(17.7) 2(7.1) 0.342

  Joint involvement 14(27.5) 6(21.4) 0.556

  ILD 33(64.7) 25(89.3) 0.018*

Laboratory tests

  NLR 3.53(0.81, 20.64) 4.27(1.93, 21.57) 0.094

  CRP (mg/ml) 1.50(0.50, 28.90) 6.85(0.5, 46.2) 0.001*

  ESR (mm/H) 18(3, 80)a 50(5, 110) 0.000*

  CK (U/L) 330(26, 14,352) 90(14, 7767) 0.012*

  ALB (g/L) 34.10(26.80, 44.60)a 31.70(19.30, 38.70) 0.003*

  PaO2/FiO2 453.71 ± 72.55b 420.37 ± 123.47c 0.168

  Fer (ng/ml) 197.25(4.60, 1485.90)d 560.95(75.00, 1500.00)e 0.121

  Myositis-specific autoantibodies(n, %)

    ASS 23(45.1) 14(50.0) 0.676

    Anti-MDA5 13(25.5) 12(42.9) 0.112

  RO-52(n, %) 32(62.8) 19(67.9) 0.650

  ANA (n, %) 24(47.1) 13(46.4) 0.957

Treatments

  Glucocorticoid (mg/d) 70(30, 300) 100(50, 300) 0.033*

  Immunosuppressants (n, %) 0.044*

    MMF 24(47.1) 13(46.4)

    CNIs 19(37.3) 15(53.6)

    Others 6(11.8) 0(0.0)

    None 2(3.9) 0(0.0)

  IVIG (n, %) 7(13.7) 10(35.7) 0.023*

a number of subjects, n = 50
b Number of subjects, n = 43
c Number of subjects, n = 24
d Number of subjects, n = 16
e Number of subjects, n = 10

IIM: idiopathic inflammatory myopathies; DM: dermatomyositis; PM: polymyositis; CADM: clinically amyopathic dermatomyositis; ILD: interstitial lung disease; NLR: 
neutral lymphoid ratio; CK: creatine kinase; ALB: albumin; Fer: ferritin; ASS: anti-synthase antibodies;MDA5: melanoma differentiation-associated protein 5; ANA: 
antinuclear antibodies; MMF: mycophenolate mofetil; CNIs: calcineurin inhibitors; IVIG: intravenous immunoglobulins.
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are more likely at this “less muscular” end, exhibiting 
lower CK levels and an increased risk of ILD.

We also found the fever group has higher levels of 
CRP and ESR, but lower albumin, suggesting a hyper-
inflammatory state in these patients. Among these 
serological parameters, the ratio of ESR to CRP was 
used for distinguishing flare and infection in SLE 
feverish patients [21]. Recently, it has been proposed 
that hypoalbuminemia and elevated CRP values inde-
pendently predicted 30-day mortality [22].

Our study assayed the prognosis of fever in the ini-
tial stage from multiple perspectives, including the 
incidence of AE-ILD, relapse, and all-cause mortal-
ity. In our cohort, 53.6% of the fever group exhibited 
AE-ILD, remarkably much more than 13.7% of the 
non-fever group. The increased all-cause mortality 
rate was also observed in the fever group. Since age 
at onset and treatments were different between these 
two groups as previously described, forward logistic 
regression multivariable analysis was used to provide 

further evidence that fever in the initial stage was the 
strongest independent factor in poor prognosis, both 
AE-ILD and all-cause mortality. The result was con-
sistent with a previous report by Chanyuan Wu et al. 
showing that fever was more common in the in-hospi-
tal death group [23].

There were several limitations of this study. The 
major limitations of this study were the retrospec-
tive single-center design and the limited number of 
patients. Larger, independent, multicenter studies ide-
ally covering different ethnic populations are manda-
tory to thoroughly evaluate the prognostic value of 
fever in the initial stage. Second, fever is a common 
symptom of many rheumatic diseases. Clinically, it 
is difficult to identify the cause, although feverish 
patients with infection are excluded based on clini-
cal manifestations and etiological examination. Third, 
Although these patients were treated with gluco-
corticoid combined with IS, the specific treatment 
regimens (e.g. the glucocorticoid protocols and IS 
treatments) were not consistent.

Conclusions
In summary, our study has demonstrated that fever in 
the initial stage is an early clinical warning sign pre-
dicting a poor outcome in IIM patients. Fever should 
be applied in the clinically reliable predictive model, 
which may be helpful for physicians to fully recog-
nize IIM disease and initiate individualized treatment 

Table 2  The outcomes of the enrolled 79 IIM cases
non-Fever
n = 51

Fever
n = 28

p-value

Follow-up (months) 19(2, 46) 12(1, 50) 0.350

  AE-ILD 7(13.7) 15(53.6) 0.000*

  All-cause mortality 4(7.8) 9(32.1) 0.014*

  Relapse 13(25.5) 9(32.1) 0.664
AE-ILD: acute exacerbation of ILD.

Table 3  Multivariate models of AE-ILD and death in IIM patients
AE-ILD Death
OR (95%CI) p-value OR (95%CI) p-value

unadjusted model 7.253(2.439,21.567) 0.001* 5.566(1.528,20.274) 0.009*

adjusted modela 12.025(2.728,53.016) 0.000* 4.711(1.178,18.847) 0.028*

aadjusted by age of onset, the dose of glucocorticoid, immunosuppressants, and IVIG.

Fig. 1  Kaplan–Meier curves of IIM patients with and without fever: (a) IIM patients with fever had a higher rate of AE-ILD (Log-rank p = 0.000) ; (b) IIM 
patients with fever had a higher mortality rate (Log-rank p = 0.000)
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as early as possible. Further prospective studies are 
needed to better define the risk factors for IIM in the 
long term.
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