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Abstract
Background

The host in�ammatory response against infection is characterized by leukocytosis, and the release of
cytokines and acute phase proteins. However, routine in�ammatory markers are not always elevated in
systemic rheumatic diseases (SRD). Here, we aimed to systematically evaluate and compare the clinical
implications of common in�ammatory markers in systemic rheumatic diseases (SRDs).

Methods

We investigated the pro�les of erythrocyte sedimentation rate (ESR), C-reactive protein (CRP) and white
blood cell (WBC) count in treatment-naïve patients with SRDs, osteoarthritis and pneumonia diagnosed at
Seoul National University Hospital during 2004-2016. SRDs included rheumatoid arthritis (RA), systemic
lupus erythematosus (SLE), ankylosing spondylitis (AS), systemic sclerosis (SSc), idiopathic
in�ammatory myopathy (IIM) and adult onset of Still disease (AOSD). Associations between
in�ammatory markers were evaluated using Pearson’s correlation and regression analysis. Differences
between correlations were compared using Steiger’s z-test. Receiver operating characteristic (ROC) curve
analysis was performed to examine the predictive value of in�ammatory markers for SRD diagnosis.

Results

We identi�ed 1191 patients with SRDs, osteoarthritis and pneumonia. Leukocytosis was present in <15%
SRD patients. There was marked variability in ESR and CRP levels among different SRDs. The highest
mean CRP levels (mean ± SD, mg/dL) were observed in those with AOSD (11.3±7.9), followed by RA
(2.0±3.3), IIM (1.8±3.5), SLE (1.5±3.1), SSc (0.6±1.3) and AS (0.08±0.1). Mean ESR (mm/hr) was also
highest in AOSD (71.2±31.0), followed by SLE (47.3±34.2), RA (45.5±30.6), IIM (40.8±24.8) and SSc
(27.8±26.0). All SRDs showed signi�cant positive correlations between ESR and CRP: greatest in RA
(r=0.53, p<0.001) and weakest in SLE (r=0.20, p=0.03). WBC correlated weakly with CRP but not with ESR
in most SRDs. While the AUC for WBC count (0.54-0.68) was less than that of ESR or CRP, the AUC for
ESR and CRP (0.69-0.86) were similar in SRD. The optimal cuff-off values for in�ammatory markers
predicting SRD were within or slightly above the normal limit.

Conclusions

Unlike acute infection, ESR, CRP and WBC count are not always elevated in treatment-naïve patients with
SRD. Thus, common in�ammatory markers have limited value for diagnosis and assessment of disease
activity of SRD.

Background
In�ammation is a generic but e�cient response to external and internal injuries such as infection, trauma
and cancer; the ultimate goal is to eliminate the insult and repair damaged tissue (1). Increased
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production of proteins required for host defence (so-called acute phase proteins) in the liver, and
mobilisation of white blood cells (WBC) from the bone marrow to sites of in�ammation, are the major
humoral and cellular, respectively, in�ammatory responses; both are orchestrated by in�ammatory
cytokines and chemokines released initially at the site of injury (2, 3). As a result, C-reactive protein (CRP),
erythrocyte sedimentation rate (ESR) and WBC counts are elevated during an acute infection. These are
surrogate markers of in�ammation, which can be used to measure the extent of systemic in�ammatory
responses in patients with infection or in�ammatory diseases.

However, leukocytosis occurs in only 27% of patients with rheumatoid arthritis (RA), and CRP levels in
patients with active systemic lupus erythematosus (SLE) are elevated only slightly (4–6). In addition,
elevated ESR in those with dermatomyositis (DM) is not associated with the extent of muscle
in�ammation but rather with the presence of pulmonary involvement (7). Thus, patients with systemic
rheumatic diseases (SRDs) rarely show elevation of CRP, ESR and WBC counts, leading clinicians to
question their clinical role as surrogate markers for evaluating the extent of systemic in�ammation in
SRD. Here, we aimed to systematically investigate the CRP, ESR and WBC counts in treatment-naïve
patients with SRD, and to re-evaluate their clinical implications.

Methods

Patients
Patients aged 18 years or older, who had received a diagnosis of SRD at Seoul National University
Hospital from January 2004 to December 2016, were included in this retrospective study. SRD included
RA, SLE, ankylosing spondylitis (AS), systemic sclerosis (SSc), adult onset Still’s disease (AOSD) and
idiopathic in�ammatory myopathy (IIM). Diagnosis of each SRD was based on the following criteria: the
1987 American College of Rheumatology (ACR) criteria (8) or the 2010 ACR/European League Against
Rheumatism (EULAR) criteria for RA (9); the 1997 ACR criteria for SLE (10); the 1984 modi�ed New York
criteria for AS (11); the 2013 ACR/EULAR criteria for SSc (12); Yamaguchi’s criteria for AOSD; (13); and
the Bohan and Peter criteria for IIM (14). Patients with osteoarthritis (OA) and patients with pneumonia,
who were treated during the same period at Seoul National University Hospital, were included as a control
for non-in�ammatory disease and acute bacterial infection, respectively. Patients with incomplete
laboratory data or comorbidities (active infection, cancer or haematological, renal and liver disease) that
have a marked effect on in�ammatory markers were excluded. The study complied with the Declaration
of Helsinki and was approved by the Institutional Review Board of Seoul National University Hospital (H-
1702-064-831). The requirement for informed consent was waived due to the retrospective nature of
study.

Data collection
Demographic (age, gender and medical history) and laboratory data were obtained from electronic
medical records. Laboratory data included WBC counts with differential counts (absolute neutrophil,
lymphocyte and monocyte counts), haemoglobin levels, platelet counts and serum ESR, CRP and albumin
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levels at the time of diagnosis (before the start of treatment). This should eliminate the effects of
treatment on in�ammatory markers. In addition, disease-speci�c autoantibodies, human leukocyte
antigen (HLA)-B27 and other laboratory parameters of disease activity were collected.

Measurement of routine in�ammatory markers
A complete blood count with differential counts was performed using an automatic haematology
analyser (ADVIA 2120i Hematology System with Autoslide; Siemens Healthineers, Erlangen, Germany).
Serum ESR levels were measured using the TEST-1 SDL (ALIFAX SPA, Padova, Italy). Serum CRP levels
were measured using a latex-enhanced turbidimetric immunoassay with a high sensitive CRP-Latex
reagent (Denka Seiken, Tokyo, Japan); data were analysed using a chemistry autoanalyser. All laboratory
investigations were conducted in the Department of Laboratory Medicine at Seoul National University
Hospital.

Statistical analyses
SRDs were compared using Student’s t-test or analysis of variance with Bonferroni correction (continuous
variables) or the Chi-square or Fisher’s exact test (categorical variables), as appropriate. The strength of
the association between WBC count, ESR and CRP levels in each SRD were evaluated using Pearson’s
correlation. Steiger’s z-test was used to test for signi�cant differences between the Pearson correlation
coe�cients. For this, correlation coe�cients were transformed into z-scores. Linear regression analysis,
adjusted for age and gender (both of which affect CRP and ESR levels) (15–17), of in�ammatory markers
was performed when the Pearson’s correlation test was statistically signi�cant. The predictive value of
in�ammatory markers for discriminating between each SRD and OA (a control for non-in�ammatory
disease) was evaluated using receiver operator characteristic (ROC) analysis and by calculating the area
under the curve (AUC) and the 95% con�dence interval (CI). Statistical analyses were performed using
SPSS version 22.0 (IBM SPSS statistical software, Chicago, IL, USA) and R-3.3.1 software. A p-value < 
0.05 was considered statistically signi�cant.

Results

Patient characteristics
A total of 1191 patients were included in the study: 268 RA, 150 SLE, 110 SSc, 126 IIM (112 DM and 14
polymyositis (PM)), 200 AS and 107 AOSD. In addition, 130 OA and 100 pneumonia patients were
enrolled as controls. As expected, patients with AS and SLE were younger at diagnosis than those with
RA, DM/PM or SSc. The proportions of women were higher in all SRD except in AS. Patients with OA or
pneumonia were older than those with SRD. The majority of OA patients were female, whereas most of
those with pneumonia were male (Table 1). Disease-speci�c characteristics are characterized in
Supplementary Table S1.
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Table 1
Baseline characteristics of patients with systemic rheumatic diseases, OA and pneumonia

  RA
(n = 
268)

SLE
(n = 
150)

SSc
(n = 
110)

AOSD
(n = 
107)

DM/PM
(n = 
126)

AS
(n = 
200)

OA
(n = 
130)

Pneumonia
(n = 100)

Age, years 51.6 ± 
12.9

32.2 ± 
13.5

48.7 ± 
13.4

45.8 ± 
16.4

49.3 ± 
13.7

31.9 ± 
12.5

57.7 ± 
7.3

68.3 ± 15.6

Female, n (%) 223
(83.2)

122
(81.3)

96
(87.3)

70
(65.4)

89
(70.6)

63
(31.5)

119
(91.5)

33 (33.0)

WBC count, ×
103/mm3

7.7 ± 
2.2

4.8 ± 
2.5

6.9 ± 
2.1

15.1 ± 
9.6

7.4 ± 
3.9

6.8 ± 
1.8

6.9 ± 
5.2

11.1 ± 0.5

ANC, ×
103/mm3

5.0 ± 
2.0

3.3 ± 
2.2

4.1 ± 
1.8

12.5 ± 
8.7

5.4 ± 
3.7

4.0 ± 
1.5

3.7 ± 
2.8

8.8 ± 4.4

ALC, ×
103/mm3

1.9 ± 
7.0

1.1 ± 
6.3

2.0 ± 
6.1

1.4 ± 
1.6

1.3 ± 
0.7

2.2 ± 
0.7

2.5 ± 
2.1

1.3 ± 0.7

AMC, ×
103/mm3

5.4 ± 
2.2

3.4 ± 
1.8

0.5 ± 
0.2

0.7 ± 
0.7

0.6 ± 
0.3

0.5 ± 
0.2

0.5 ± 
0.4

0.8 ± 0.5

Leucocytosisa,
n (%)

41
(15.3)

8 (5.4) 5 (4.6) 74
(69.2)

24
(19.2)

11
(5.5)

2 (1.5) 55 (55.0)

Hemoglobin,
g/dL

12.4 ± 
1.5

10.9 ± 
2.2

12.9 ± 
1.5

10.9 ± 
1.6

12.3 ± 
1.8

14.4 ± 
1.5

13.1 ± 
1.2

11.7 ± 1.7

Platelet count,
× 103/mm3

304.7 
± 85.2

180.9 
± 93.9

261.9 
± 76.0

302.8 
± 
145.6

240.6 ± 
93.5

256.0 
± 59.6

253.4 
± 55.6

294.7 ± 
140.5

ESR, mm/hr 45.5 ± 
30.6

47.3 ± 
34.2

27.8 ± 
26.0

71.2 ± 
31.0

40.8 ± 
24.8

11.0 ± 
12.8

15.7 ± 
13.3

71.4 ± 30.0

CRP, mg/dL 2.0 ± 
3.3

1.5 ± 
3.1

0.6 ± 
1.3

11.3 ± 
7.9

1.8 ± 
3.5

0.08 ± 
0.1

0.1 ± 
0.3

12.4 ± 9.2

Albumin, g/dL 4.0 ± 
0.4

3.2 ± 
0.8

4.0 ± 
0.5

3.2 ± 
0.5

3.5 ± 
0.7

4.5 ± 
0.3

4.4 ± 
0.2

3.2 ± 0.6

Values represent the mean ± SD or n (%).

ALC, absolute lymphocyte count; AMC, absolute monocyte count; ANC, absolute neutrophil count;
AOSD, adult onset Still’s disease; AS, ankylosing spondylitis; CI, con�dence interval; CRP, C-reactive
protein; DM/PM, dermatomyositis/polymyositis; ESR, erythrocyte sedimentation rate, OA,
osteoarthritis; RA, rheumatoid arthritis; SLE, systemic lupus erythematosus; SSc, systemic sclerosis;
WBC, white blood cell.

a Leucocytosis was de�ned as a WBC count ≥ 10000/mm3.
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Pro�le of common in�ammatory markers in SRDs
WBC counts in the majority of SRDs were within normal limits and were comparable with those for OA.
Patients with AOSD had the highest mean WBC counts, whereas patients with SLE had the lowest
(Table 1 and Fig. 1A). Leukocytosis (de�ned as a WBC count ≥10000/mm3) was relatively rare; it was
detected in only 17% of patients with all SRDs. Leukocytosis was more common in patients with AOSD
than in patients with pneumonia (69.2% vs. 55.0%, respectively; p = 0.04). By contrast, 43.3% and 75.8%
of SLE patients had leukopenia (de�ned as a WBC count < 4000/mm3) and lymphopenia (WBC < 
1500/mm3), respectively.

ESR varied between and within SRD groups. With the exception of AS patients, more patients with SRDs
than with OA had an elevated ESR (de�ned by ESR > 20 mm/hr). Elevated ESR was rare in AS (13.5%) and
was less common in patients with SSc (48.6%) than in those with other SRDs. Only patients with AOSD
had high mean ESR levels comparable with those in patients with pneumonia (Table 1 and Fig. 1B).

CRP levels also varied markedly between and within SRDs. Elevated CRP (de�ned as > 0.5 mg/dL) was
most common in patients with AOSD (99.1%), followed by those with RA (57.1%) and IIM (44.0%). Only
31.5% of patients with SLE and 15.6% of those with SSc had elevated CRP levels. The mean CRP level
was highest in AOSD followed by RA, whereas CRP was elevated only slightly in SLE, DM/PM and SSc
(Table 1 and Fig. 1C).

Association between CRP and ESR in SRDs
ESR correlated signi�cantly with CRP level in all SRD groups, albeit to varying degrees (Fig. 2 and
Supplementary Table S2). Among all SRD groups, the strongest positive correlation was observed for RA
(r = 0.53, p < 0.001), whereas the weakest was observed for SLE (r = 0.21, p = 0.03). Furthermore, the
correlation between CRP and ESR levels was signi�cantly higher for RA than for SLE (z-test, p < 0.001).
The strength of the correlation between CRP and ESR for AOSD was comparable with that for pneumonia
(r = 0.32 for AOSD and r = 0.34 for pneumonia; z-test, p = 0.44).

Multivariable linear regression also identi�ed a signi�cant association between CRP and ESR levels in all
SRD groups after adjusting for age and gender (Table 2). The ratio of CRP change to ESR change (i.e.,
ΔCRP/ΔESR) was the highest for AOSD (β = 0.08), followed by RA (β = 0.06) and DM/PM (β = 0.06). By
contrast, the ratio was low for SLE (β = 0.02) and SSc (β = 0.02).
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Table 2
Association between in�ammatory markers in systemic rheumatic diseases using linear regression

models.

  Crude model Age- and sex-adjusted model

  β 95% CI p-value β 95% CI p-value

CRP and ESR

RA 0.06 0.05–0.07 < 0.001 0.06 0.05–0.08 < 0.001

SLE 0.02 0.002–0.04 0.03 0.02 0.002–0.04 0.03

DM/PM 0.06 0.03–0.08 < 0.001 0.06 0.03–0.08 < 0.001

SSc 0.03 0.01–0.04 < 0.001 0.02 0.01–0.03 < 0.001

AS 0.002 0.001–0.003 0.003 0.002 0.001–0.004 0.001

AOSD 0.08 0.03–0.12 0.002 0.08 0.03–0.13 0.001

OA 0.01 0.004–0.01 < 0.001 0.01 0.004–0.01 < 0.001

Pneumonia 0.11 0.05–0.16 0.001 0.10 0.04–0.16 0.04

WBC counta and CRP

RA 0.17 0.09–0.26 < 0.001 0.13 0.04–0.21 0.003

DM/PM 0.53 0.34–0.73 < 0.001 0.53 0.33–0.73 < 0.001

AS 2.76 0.80–4.72 0.01 2.76 0.79–4.72 0.01

AOSD 0.30 0.07–0.53 0.01 0.29 0.06–0.52 0.01

OA 2.00 1.07–2.86 < 0.001 2.06 1.14–3.00 < 0.001

Pneumonia 0.21 0.10–0.31 < 0.001 0.20 0.08–0.31 0.001

AOSD, adult onset Still’s disease; AS, ankylosing spondylitis; CI, con�dence interval; CRP, C-reactive
protein; DM/PM, dermatomyositis/polymyositis; ESR, erythrocyte sedimentation rate, OA,
osteoarthritis; RA, rheumatoid arthritis; SLE, systemic lupus erythematosus; SSc, systemic sclerosis;
WBC, white blood cell.

Linear regression was performed using CRP and WBC counts as dependent variables.

a WBC count, ×103/mm3.

Dissociation between WBC count and acute phase reactant
levels in SRDs
A signi�cant but weak correlation between WBC count and ESR level was noted only in patients with AS
(Fig. 2 and Supplementary Table S2). WBC counts signi�cantly correlated with CRP levels in AOSD, RA
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and DM/PM, with the greatest correlation observed for DM/PM (r = 0.47, p < 0.001). There was no
signi�cant correlation between WBC count and CRP level in SLE or SSc.

WBC counts were also associated signi�cantly with CRP levels both in crude and adjusted regression
models (Table 2). The ratio of WBC count change to CRP change (ΔWBC/ΔCRP) was weaker for RA (β = 
0.13), similar for AOSD (β = 0.29) and stronger for DM/PM (β = 0.53) than that for pneumonia (β = 0.20).

Predictive values of in�ammatory markers for diagnosis of
SRDs
Finally, we performed ROC analysis to evaluate the ability of ESR, CRP levels and WBC counts to
discriminate SRDs from OA. Comparing the predictive values of in�ammatory markers for diagnosis of
SRDs, the AUC for ESR and CRP were similar, whereas the AUC for WBC count was less than that of ESR
or CRP in most SRDs (Fig. 3). The AUC for ESR or CRP was relatively high for AOSD, RA, DM/PM and SLE,
but not for SSc and AS. The AUC (95% CI) for WBC counts was 0.89 (0.85–0.94) for AOSD and 0.68
(0.63–0.74) for RA. Interestingly, the AUC for WBC in SLE (0.22; 95% CI, 0.15–0.28) was lower than 0.50,
suggesting that leukopenia is associated with SLE. The optimal cut-off values for ESR and CRP were,
however, within or slightly above the normal limit (i.e., < 20 mm/hr for ESR and < 0.5 mg/dL for CRP)
(Supplementary table S3).

Discussion
To the best of our knowledge, this is the �rst report to analyse routine in�ammatory markers (ESR, CRP
and leukocytosis) in treatment-naïve patients with SRDs. Most SRDs were associated with an increased
ESR, whereas elevation of CRP was observed in only a few SRDs. Leukocytosis was uncommon in most
patients with SRD. The degree of correlation between ESR and CRP varied markedly among SRDs. For
most SRDs, WBC counts were not associated with ESR or CRP.

The human immune system responds differently to two major types of infection, namely, bacterial and
viral infections. Acute bacterial infection induces production of interleukin (IL)-1, IL-6, tumour necrosis
factor (TNF)-α and granulocyte-(macrophage) colony-stimulating factor (G(M)-CSF) along with
preferential recruitment of myeloid cells; by contrast, viral infection promotes generation of interferon
(IFN) and mobilises lymphoid cells (18–22). Interestingly, type 1 IFN suppresses innate responses to
bacterial infection (23), suggesting that both anti-bacterial and anti-viral immune responses in�uence
each other to generate “optimal” defences by (possibly) conserving limited resources. Particular SRDs
such as RA and AOSD simulate an anti-bacterial response, whereas SRDs such as SLE generally mimic
an anti-viral response. The type of immune response might depend on the type of cytokines that “drive”
each SRD (24). For example, a large amount of type 1 IFN is generated during active SLE, which is a time
when immune cells respond to human deoxyribonucleic acid/ribonucleic acid (DNA/RNA) released during
tissue damage; this response is similar to responses to viral DNA/RNA. IL-1 and IL-6 are produced during
both AOSD and bacterial infection, and they coordinate the “anti-bacterial” immune response (25). This
complex web of different in�ammatory cytokines that orchestrate autoimmune responses in SRD is
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further supported by �ndings that responses to treatments targeting a speci�c cytokine vary markedly
between SRDs. As an example, treatments that neutralize TNF-α are quite effective in RA but not in SLE.
In rare cases, TNF-α inhibitor can even exacerbate SLE disease activity (26, 27).

The pro�le of cytokines driving different SRDs is re�ected indirectly by CRP and ESR levels. TNF-α and IL-
6 increase both CRP and ESR, whereas type 1 IFN increases ESR rather than CRP. This disproportionate
increase in ESR results, in part, from direct inhibition of hepatic CRP production by type 1 IFN (28).
Accordingly, RA and AOSD show a concordant increase in both ESR and CRP, whereas SLE (in which
production of type I IFN is dominant) shows a disproportionate increase in ESR (29–31). In addition, SLE
is associated with increased production of serum immunoglobulins, which accelerates ESR (28, 32, 33).
DM is also associated with type I IFN (34–36); thus patients with IIM showed low CRP levels relative to
ESR, similar to SLE. Of note, we reported previously that ESR elevation is associated with interstitial lung
disease and a worse outcome in patients with DM, rather than with extent of muscle in�ammation; this
suggests that organ involvement might in�uence the in�ammatory marker pro�le in a particular SRD
(37). AS did not show a signi�cant increase in ESR or CRP when compared with OA. CPR was elevated
only in 15.6% of patients with SSc, whereas ESR was elevated in 48.6%. Whether the relatively low
increase in in�ammatory markers results from transforming growth factor-β should be a subject to
further investigations.

Strikingly, leukocytosis was observed in less than 15% of patients with SRD. Only patients with AOSD,
who present with acute systemic in�ammation often not distinguishable from an acute bacterial
infection, had levels of leukocytosis comparable with those in patients with pneumonia. This scarcity of
leukocytosis contradicts the general assumption that leukocytosis is an excellent routine marker of
systemic in�ammation. In addition, leukopenia was common during active SLE. Therefore, leukocytosis
should not be used as the sole marker for assessing systemic in�ammation in SRD.

Although ROC analysis revealed that ESR and CRP were good markers for discriminating SRD from a
non-in�ammatory condition (i.e., OA in this study), the cut-off values were within the normal range (or
close to the upper normal limit). Therefore, in�ammatory markers might have a limited value for
diagnosing SRD. Indeed, in patients with AS or SSc, all three in�ammatory markers had a low AUC (< 
0.70). However, longitudinal changes of in�ammatory markers might be still useful for monitoring
disease activity.

A strength of this retrospective observational study is that we analysed in�ammatory markers at the time
of SRD diagnosis and prior to treatment. This eliminates treatment-related effects on in�ammatory
markers and thus isolates the impact of disease on these markers. However, it is unclear how these
in�ammatory markers vary with respect to disease progression in patients receiving or not receiving
treatment. Furthermore, the association between longitudinal changes in serum cytokine, chemokine and
in�ammatory marker levels need to be investigated in a prospective study in which patients do and do
not receive treatment.
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Conclusions
In conclusion, not all common in�ammatory markers (ESR, CPR and WBC count) are elevated in SRD.
Indeed, individual SRDs are associated with a unique in�ammatory marker pro�le. Until more novel,
disease-speci�c biomarkers of local and systemic in�ammation are available, routine in�ammatory
markers should be interpreted with caution when diagnosing and assessing disease activity in those with
SRD.
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Figures

Figure 2

Pro�les of in�ammatory markers in patients with systemic rheumatic diseases, OA or pneumonia. (A)
WBC count; (B) ESR; (C) CRP. The horizontal lines indicate the upper and lower limit of normal. AOSD,
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adult onset Still’s disease; AS, ankylosing spondylitis; CI, con�dence interval; CRP, C-reactive protein;
DM/PM, dermatomyositis/polymyositis; ESR, erythrocyte sedimentation rate, OA, osteoarthritis; PNA,
pneumonia; RA, rheumatoid arthritis; SLE, systemic lupus erythematosus; SSc, systemic sclerosis; WBC,
white blood cell.

Figure 4

Correlation among in�ammatory markers in patients with systemic rheumatic diseases, OA and
pneumonia. Correlation between CRP and ESR (left), between WBC and ESR (middle), and between WBC
and CRP (right) in each SRD, OA and pneumonia. Correlation analysis was performed by calculating
Pearson’s correlation coe�cient. Whiskers indicate 95% con�dence intervals. AOSD, adult onset Still’s
disease; AS, ankylosing spondylitis; CRP, C-reactive protein; DM/PM, dermatomyositis/polymyositis; ESR,
erythrocyte sedimentation rate, OA, osteoarthritis; RA, rheumatoid arthritis; SLE, systemic lupus
erythematosus; SSc, systemic sclerosis; WBC, white blood cell.
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Figure 5

Prediction of in�ammatory markers for systemic rheumatic diseases. Receiver operating characteristic
analysis of the utility of ESR, CRP and WBC as predictors of systemic rheumatic diseases versus
osteoarthritis. AOSD, adult onset Still’s disease; AUC, area under the curve; AS, ankylosing spondylitis;
CRP, C-reactive protein; DM/PM, dermatomyositis/polymyositis; ESR, erythrocyte sedimentation rate, RA,
rheumatoid arthritis; SLE, systemic lupus erythematosus; SSc, systemic sclerosis; WBC, white blood cell.
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