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Serum sTREM-1 in adult-onset Still’s disease: a
novel biomarker of disease activity and a potential
predictor of the chronic course
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Abstract

Objectives. Triggering receptor expressed on myeloid cells-1 (TREM-1) is an amplifier of inflammatory signals.

Recently, a soluble form of TREM-1 (sTREM-1) was described. This study aimed to investigate the role of serum

sTREM-1 in patients with adult-onset Still’s disease (AOSD).

Methods. Serum sTREM-1 levels were detected in 108 AOSD patients, 88 RA patients and 112 healthy controls

(HC). The correlations of sTREM-1 with disease activity, clinical characteristics and laboratory parameters in AOSD

patients were analysed by the Spearman correlation test. Risk factors for the chronic course of AOSD were eval-

uated by multivariate logistic regression analysis.

Results. AOSD patients had significantly higher serum sTREM-1 levels than RA patients and HC, and serum

sTREM-1 levels were correlated with the systemic score, ferritin, leucocyte count, CRP, IL-1b and IL-6. The eleva-

tion in the initial sTREM-1 level by itself could discriminate patients developing the chronic course from patients

developing the nonchronic course. Moreover, an elevated sTREM-1 level (> 526.4475 pg/ml) was an independent

risk factor for the chronic course in active AOSD patients. Furthermore, interfering with TREM-1 engagement led to

reductions in the secretion of pro-inflammatory cytokines, such as IL-1b, IL-6 and TNF-a, in neutrophils and mono-

cytes from active AOSD patients.

Conclusion. Serum sTREM-1 levels are correlated with disease activity, and an elevation in the initial serum

sTREM-1 level is a potential predictor of the chronic course in AOSD patients, which currently provides the best

predictive model for identifying patients prone to developing the chronic course of AOSD.

Key words: adult-onset Still’s disease, soluble triggering receptor expressed on myeloid cell-1, inflammation,
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Rheumatology key messages

. Serum sTREM-1 levels were correlated with disease activity in AOSD patients.

. Serum sTREM-1 is probably the best predictor of the chronic course in AOSD patients.

. Blocking TREM-1 reduced pro-inflammatory cytokine secretion in the peripheral neutrophils and monocytes of
AOSD patients.
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Introduction

Adult-onset Still’s disease (AOSD) is a rare, polygenic,

systemic autoinflammatory disease of unknown aeti-

ology [1]. The manifestation of AOSD includes high spik-

ing fever, inflammatory arthralgia or arthritis, evanescent

skin rash, sore throat, neutrophilic leucocytosis and ab-

normal liver function tests. The clinical presentation of

AOSD is very heterogeneous, ranging from self-limited

to chronic articular erosion or even life-threatening com-

plications such as haemophagocytic lymphohistiocytosis

(HLH) [2, 3]. After years of follow-up, the disease pattern

of AOSD can be divided into systemic and chronic ar-

ticular courses, or systemic monocyclic, polycyclic and

chronic courses [1, 2, 4–7]. Due to the lack of disease-

specific prognostic markers, prediction of disease pat-

terns is thought to be currently impossible.

Accumulating evidence demonstrates that the activa-

tion of innate immune cells is the hallmark of the patho-

genesis of AOSD. Environmental triggers such as

pathogen-associated molecular patterns (PAMPs) or

damage-associated molecular patterns (DAMPs) are

recognized by specific Toll-like receptors (TLRs) in

monocytes/macrophages and neutrophils, resulting in

the activation of inflammasomes and overproduction of

pro-inflammatory cytokines, including IL-1b, IL-6, IL-18,

IL-8 and TNF-a [8, 9]. Multiple factors have been

reported to contribute to the amplified inflammatory re-

sponse, such as the endogenous TLR4 ligand S100A8/

A9 [10], TLR7 signalling molecules [11] and neutrophil

extracellular traps (NETs) [12].

Triggering receptor expressed on myeloid cells-1

(TREM-1), a member of the immunoglobulin superfamily,

is mainly expressed on neutrophils and monocytes and

serves as a critical amplifier of inflammatory signalling

by stimulating the production of pro-inflammatory che-

mokines and cytokines [13–16]. TREM-1 expression can

be upregulated by pro-inflammatory cytokines and TLR

ligands [17]. In addition to the membrane-bound form, a

soluble form of TREM-1 (sTREM-1) has been detected

in the blood [18]. sTREM-1 has been regarded as a use-

ful diagnostic biomarker for severe sepsis and pneumo-

nia [19, 20], as well as many noninfectious inflammatory

diseases, such as RA [21], SLE [22], ankylosing spondyl-

itis (AS) [23], IBD [24, 25] and FMF [26]. Given the cru-

cial role of aberrant innate immune responses in the

pathogenesis of AOSD, we sought to explore serum

sTREM-1 levels in AOSD patients and evaluate the cor-

relations of serum sTREM-1 with clinical features and its

role in the pathogenesis of AOSD.

Methods

Patients and samples

This study included 108 AOSD patients (72 active and

36 inactive), 88 RA patients and 112 healthy controls

(HC). The 72 active AOSD patients were consecutively

recruited between August 2015 and December 2018 at

the Department of Rheumatology and Immunology,

Ruijin Hospital and were followed prospectively. Patients

were diagnosed with AOSD according to Yamaguchi’s

criteria [27] after infection, malignancy and other auto-

immune diseases were excluded. RA was diagnosed

according to the 2010 ACR classification criteria [28]. A

total of 112 age- and sex-matched HC with no history

of malignancy, autoimmune disease, or recent or chron-

ic infection were also included.

Age, sex, disease duration, clinical features, labora-

tory markers and medication history were recorded. The

laboratory markers included the complete blood count,

ESR, CRP, ferritin, aspartate transaminase (AST) and

alanine transaminase (ALT). Clinical and laboratory data

were collected when blood samples were obtained.

Fifteen blood samples were collected during the follow-

up period after patients achieved remission. The disease

activity of each AOSD patient was assessed using the

Pouchot score [29]. Active AOSD was defined as pres-

entation of two or more of the following diagnostic crite-

ria of AOSD: fever � 39�C, arthralgia/arthritis, typical

rash, sore throat and leucocytosis including 80% or

more granulocytes [30]. Inactive AOSD was defined as

the complete disappearance of clinical symptoms, such

as fever, evanescent rash, arthralgia/arthritis and sore

throat, and the normalization of laboratory results, such

as ESR, CRP and ferritin levels, for at least two con-

secutive months, regardless of therapy. The disease

pattern of active AOSD patients was divided into three

distinct types: monocyclic, polycyclic and chronic

courses [1] over a 12-month follow-up period. The

monocyclic and polycyclic courses were classified as

the nonchronic course. This study was performed in ac-

cordance with the Declaration of Helsinki and the princi-

ples of Good Clinical Practice. Biological samples were

acquired under approval by the Institutional Research

Ethics Committee of Ruijin Hospital (ID: 2016–62),

Shanghai, China. Informed consent was obtained from

recruited subjects.

Peripheral blood neutrophil and monocyte isolation

Human blood collected from eight new-onset treatment-

naive patients was mixed with an equal volume of

PolymorphprepTM (Axis-Shield, Dundee, UK) to sediment

erythrocytes. Neutrophils were collected from the medium

interface. CD14þ monocytes were purified from PBMCs

by magnetic cell sorting using CD14 MicroBeads (Miltenyi

Biotec, Bergisch Gladbach, Germany). The collected cells

were used for cell cultures. Serum samples were stored

at �80�C.

Antagonist TREM-1 peptides

Antagonist TREM-1 peptides LP17 (LQVTDSGLYRCVIYH

PP) and the corresponding sequence-scrambled negative

control peptides NC (EDSQCVIGLYQPPLQVY) were

chemically synthesized with amidation at COOH terminus

[31, 32]. The purity of the peptides was >98% as deter-

mined by HPLC.
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Cell culture

Purified neutrophils or monocytes were cultured in RPMI

1640 medium (Life Technologies, New York, USA) supple-

mented with 100lg/ml streptomycin (Beyotime, Shanghai,

China), 100 U/ml penicillin (Beyotime, Shanghai, China)

and 10% fetal bovine serum (Life Technologies, New

York, USA) in a humidified atmosphere of 5% CO2 at

37�C. Neutrophils were seeded at 106 cells/well in a 24-

well plate and pretreated with or without a synthesized

human TREM-1 inhibitory peptide (LP17, 100 ng/ml) for 2

h, followed by stimulation with 1 lg/ml lipopolysaccharide

(LPS; Sigma, St Louis, MO, USA) for 6 h. Monocytes

were seeded at 2.5� 104 cells/well in a 96-well plate and

pretreated with or without LP17 for 2 h, followed by

stimulation with LPS for 24 h. Culture supernatants were

harvested and frozen at �80�C for cytokine analysis by

ELISA.

Cytokine assessment

Serum sTREM-1 levels and cell culture supernatant

cytokines were determined by ELISA following the man-

ufacturer’s instructions. Serum sTREM-1 levels and cell

culture supernatant TNF-a, IL-1b, IL-6 and IL-8 were

accomplished using the ELISA kit (R&D Systems, Inc.,

Minneapolis, Canada). Serum TNF-a, IL-1b, IL-18, IL-6

and IL-10 levels were measured by the electrochemilu-

minescent assay (Meso Scale Discovery, MSD,

Rockville, MD, USA).

Statistical analysis

Data are expressed as the mean (S.D.), number (percent-

age) or median (interquartile range). The Spearman correl-

ation test was used to assess relations between serum

sTREM-1 levels and clinical or biological variables. The

Mann–Whitney U test was used for comparisons between

groups involving continuous data. Receiver operating

characteristic curves were constructed to illustrate various

cut-off values for sTREM-1 and other cytokines.

Univariate and multivariate logistic regression analyses

were employed to evaluate factors that could predict the

chronic course of AOSD. Variables that were significant in

the univariate analysis were included in the multivariate

analysis. Statistical analysis was performed with IBM

SPSS Statistics 25.0, and a two-tailed P-value <0.05 was

considered statistically significant.

Results

Serum sTREM-1 levels in AOSD patients

Our study comprised 108 patients with AOSD, of whom

72 had active disease and 36 had inactive disease, 88

patients with RA and 112 HC. There were no statistically

significant differences among the groups with regard to

demographic properties, such as age or sex. The clinical

features, laboratory values and treatment of the AOSD

patients at enrolment are summarized in Supplementary

Table S1, available at Rheumatology online. Among the

72 active AOSD patients, 41 were treatment-naive new-

onset patients, and 31 were under treatment, including

15 who were new-onset patients and 16 who had

relapsed disease. The detailed treatment and disease

status information for the 31 active AOSD patients at en-

rolment is summarized in Supplementary Table S2,

available at Rheumatology online.

sTREM-1 levels were significantly higher in the patients

with AOSD than in the RA patients (340.16 6 253.88 vs

270.126 187.63 pg/ml, respectively, P < 0.01) and HC

(340.166 253.88 vs 174.356 85.21 pg/ml, respectively,

P < 0.001; Fig. 1A). sTREM-1 levels were also higher in

the RA patients than in the HC (270.12 6 187.63 vs

174.356 85.21pg/ml, respectively, P < 0.001; Fig. 1A). In

order to investigate whether sTREM-1 is related to dis-

ease activity in AOSD patients, we compared sTREM-1

levels between active and inactive AOSD patients. Our

results showed that the active patients presented higher

levels of sTREM-1 than the inactive patients

(372.416 283.71 vs 275.666 165.36 pg/ml, respectively,

P ¼ 0.028; Fig. 1B), indicating that sTREM-1 was prob-

ably associated with the disease activity of AOSD.

Moreover, we collected blood samples from 15 patients

during follow-up, and serum sTREM-1 levels decreased

after remission (Fig. 1C).

Correlations between sTREM-1 and disease activity

score, laboratory values and inflammatory cytokines

To further investigate the relationship between serum

sTREM-1 levels and AOSD disease activity, we per-

formed a correlational analysis of serum sTREM-1 levels

with the systemic score, laboratory values and inflam-

matory cytokines. The serum sTREM-1 levels showed a

significant correlation with the AOSD systemic score

(r¼ 0.231, P ¼ 0.016; Fig. 2A). Moreover, sTREM-1

showed the highest correlation with leucocyte count

(r¼ 0.611, P < 0.001; Fig. 2B), followed by CRP

(r¼ 0.316, P ¼ 0.010; Fig. 2C) and ferritin (r¼ 0.231,

P ¼ 0.047; Fig. 2D). However, serum sTREM-1 levels

were not significantly correlated with ESR, ALT or AST

(data not shown).

As cytokine storm plays an important role in the

pathogenesis of AOSD, we analysed the correlations be-

tween sTREM-1 and inflammatory cytokines. Our results

showed that serum sTREM-1 levels were positively cor-

related with the levels of serum IL-1b (r¼ 0.459,

P < 0.001; Fig. 2E) and IL-6 (r¼0.337, P < 0.001;

Fig. 2F). No significant correlations were found between

serum sTREM-1 levels and TNF-a, IL-18 or IL-10 (data

not shown).

We also analysed the associations between serum

sTREM-1 levels and clinical manifestations in AOSD

patients. The patients who had pneumonia or myalgia

exhibited higher serum sTREM-1 levels than those who

did not have these symptoms (see Supplementary Table

S3, available at Rheumatology online).

Serum sTREM-1 is a potential predictor of the chronic

course in AOSD patients.

Patients with the chronic course suffered from con-

tinuous systemic inflammation with intermittent flares,
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which usually evolves into permanent joint deformation

and has a poor prognosis, so we classified the active

patients who had been followed for more than one year

into two groups (n¼61): chronic (n¼ 19) and nonchronic

(n¼42) courses, and then evaluated serum sTREM-1

levels in these two patterns. As shown in Fig. 3A, serum

sTREM-1 levels were significantly increased in the

patients with the chronic course compared with those

with the nonchronic course (417.84 6 256.43 vs

267.75 6 143.85 pg/ml, respectively, P ¼ 0.002). A previ-

ous study showed that patients with high levels of IL-18

tended to have the systemic course, while patients with

low levels of IL-18 were more likely to develop the

chronic arthritis course [6]. Consistent with the results,

we also found that the serum IL-18 levels were higher in

the patients with the nonchronic course, which mainly

presented with systemic symptoms, while the AOSD

patients with the chronic course had lower serum IL-18

levels (125.73 6 172.95 vs 295.61 6 244.21 ng/ml, re-

spectively, P ¼ 0.013; Fig. 3B).

Furthermore, we explored the predictive value of initial

serum sTREM-1 levels in distinguishing patients having an

elevated risk of developing the chronic course by a re-

ceiver operating characteristic analysis. The area under

the curve (AUC) was 0.747 (95% CI: 0.607, 0.887;

P ¼ 0.002) when serum sTREM-1 levels were applied to

differentiate the chronic course from the nonchronic

course, and a cut-off value of 526.4475pg/ml had a sen-

sitivity of 47.4% and a specificity of 95.2% for the chronic

course of AOSD. Meanwhile, the AUC was 0.699 when

serum IL-18 levels were applied to differentiate the chron-

ic course from the nonchronic course (Fig. 3C).

To test whether the initial sTREM-1 level is a risk fac-

tor for the chronic course, we performed logistic regres-

sion analysis. Univariate logistic regression analysis

showed that initial serum sTREM-1 (>526.4475 pg/ml)

and IL-18 (>105.5581 ng/ml) were significantly associ-

ated with the chronic course. Multivariate logistic regres-

sion analysis demonstrated that serum sTREM-1

(>526.4475 pg/ml) was an independent predictor of the

FIG. 1 Serum sTREM-1 levels in AOSD patients

(A) Serum sTREM-1 levels in 108 AOSD patients, 88 RA patients and 112 HC. (B) Serum sTREM-1 levels in 72 active

AOSD patients, 36 inactive AOSD patients and 112 HC. (C) Serum sTREM-1 levels sampled at the initial visit and fol-

low-up visits from 15 AOSD patients. Serum sTREM-1 levels were determined by ELISA. Individual values are plotted.

The data represent the mean (S.D.). *P<0.05, **P<0.01, ***P<0.001. AOSD: adult-onset Still’s disease; HC: healthy

controls.
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chronic course with an odds ratio (OR) of 22.809 (95%

CI: 3.475, 149.691), while IL-18 was a negative predictor

of the chronic course, with an OR of 0.145 (95% CI:

0.034, 0.615) (Table 1).

Blocking TREM-1 attenuates the secretion of inflam-

matory cytokines in the peripheral neutrophils and

monocytes of AOSD patients.

TREM-1 has been reported to be an inflammatory

amplifier that functions by enhancing the secretion of

pro-inflammatory mediators, which prompted us to as-

sess whether interfering with TREM-1 affects the secre-

tion of inflammatory cytokines in neutrophils and

monocytes. Treatment with LP17, an antagonistic

peptide that blocks TREM-1 engagement, significantly

reduced spontaneous and LPS-induced IL-1b (Fig. 4A),

IL-6 (Fig. 4B) and IL-8 (Fig. 4D) secretion and LPS-

induced TNF-a (Fig. 4C) secretion in the neutrophils of

AOSD patients. In addition, the LP17 peptide significant-

ly attenuated the increases in IL-1b (Fig. 5A), IL-6

(Fig. 5B) and TNF-a levels (Fig. 5C) following LPS stimu-

lation in the monocytes of AOSD patients.

Discussion

TREM-1 is an important signalling receptor expressed

on the majority of innate immune cells that acts to

FIG. 2 The correlations of serum sTREM-1 levels with laboratory values in AOSD patients

Serum sTREM-1 levels were positively correlated with the systemic score (A), leucocyte count (B), CRP (C), ferritin

(D), IL-1b (E) and IL-6 (F). Each symbol represents an individual patient. P<0.05 represents a significant difference.

AOSD: adult-onset Still’s disease.

Serum sTREM-1 in adult-onset Still’s disease

https://academic.oup.com/rheumatology 3297



amplify inflammation. TREM-1 signalling pathways con-

tribute to the pathologies of infectious diseases and

noninfectious inflammatory diseases; however, the role

of sTREM-1 in AOSD is undetermined. In this study, we

showed for the first time that the levels of sTREM-1

were positively correlated with disease activity.

Moreover, an elevated sTREM-1 level at initial visits was

independently associated with the chronic course of

AOSD.

In this study, sTREM-1 levels were increased in AOSD

patients and correlated with laboratory values and the

levels of pro-inflammatory cytokines, including IL-1b and

IL-6, indicating that sTREM-1 contributed to the inflam-

matory process in AOSD. The activation of monocytes

and neutrophils is central to AOSD with the characteris-

tic of cytokine storm. Considering that sTREM-1 is

derived from proteolytic cleavage or membrane shed-

ding of surface-expressed TREM-1 [33] and that stimu-

lation of neutrophils or monocytes with microbial

products induced the release of sTREM-1 into culture

supernatants, we speculated that the elevated sTREM-1

levels in the serum could be derived from activated

neutrophils or monocytes in patients with AOSD; at the

same time, increased serum sTREM-1 levels might par-

tially reflect the activation of neutrophils or monocytes

during the progression of AOSD. Although the function

of sTREM-1 remains unclear, sTREM-1 is thought to

negatively regulate TREM-1 signalling by neutralizing

the TREM-1-mediated inflammatory response. Axel

Bouchon reported that sTREM-1 conferred protection

against endotoxic shock in mice [16]. As a result,

sTREM-1 may act as an anti-inflammatory mediator in

AOSD.

To date, sTREM-1 has been reported to be a potential

biomarker in several diseases. sTREM-1 in bronchoalveolar

lavage fluids may help clinicians diagnose patients with bac-

terial or fungal pneumonia [20]. In addition, serum sTREM-1

may be a novel biomarker for early RA, disease activity and

the response to DMARD treatment [21]. A correlation be-

tween sTREM-1 and disease activity has also been demon-

strated in IBDs [25]. Moreover, low TREM-1 expression in

whole blood predicts good responses to anti-TNF therapy

in IBD [34, 35]. Similarly, our study showed that serum

sTREM-1 levels in AOSD patients were closely correlated

with markers of disease activity including the systemic

score, CRP, leucocyte count and ferritin, which suggests

that sTREM-1 may serve as a potential biomarker in AOSD.

The clinical course of AOSD is highly diverse and cur-

rently impossible to predict. A previous study revealed

that AOSD with chronic articular involvement had dis-

tinct cytokine and immunogenetic profiles [7]. The sys-

temic pattern favours the IL-1b, IL-18 and IFN-c,

whereas IL-6, TNF-a and IL-8 predominate in the chron-

ic articular pattern [6, 9, 36]. In addition, the presence of

erosive arthritis is associated with low levels of ferritin

and IL-18 at initial treatment [6]. In line with a previous

study, we confirmed that the initial serum IL-18 level

was lower in patients developing the chronic course

than in nonchronic patients. However, no significant dif-

ference was found in serum ferritin levels between these

two groups of patients (data not shown). Moreover,

chronic AOSD patients are often less responsive to

steroid therapy, requiring early administration of

FIG. 3 Serum sTREM-1 levels are elevated in patients

with the chronic course of AOSD

Serum sTREM-1 (A) and IL-18 (B) levels in AOSD

patients with the chronic course (n¼19) or nonchronic

course (n¼42). (C) Receiver operating characteristic

curves of sTREM-1 and IL-18 in differentiating the

chronic course and nonchronic courses in AOSD

patients. The area under the curve (AUC) was 0.747

(95% CI: 0.607, 0.887, P ¼0.002) for sTREM-1 and

0.699 (95% CI: 0.562, 0.836, P ¼0.013) for IL-18. AOSD,

adult-onset Still’s disease. The data represent the mean

(S.D.). *P <0.05. ** P <0.01.

TABLE 1 Multiple logistic regression analysis of factors

contributing to the chronic course of AOSD

Predictor P-value Odds ratio
(95% CI)

Univariate analysis
sTREM-1 >
526.4475 pg/ml

0.001 18.000 (3.349, 96.734)

IL-18 > 105.5581 ng/ml 0.005 0.185 (0.057, 0.599)

IL-1b > 0.1265 pg/ml 0.053 3.178 (0.987, 10.228)
IL-6 > 7.6369 pg/ml 0.175 2.175 (0.707, 6.693)
TNF-a > 3.6443 pg/ml 0.059 0.294 (0.082, 1.049)

Multivariate analysis
sTREM-1 >
526.4475 pg/ml

0.001 22.809 (3.475, 149.691)

IL-18 > 105.5581 ng/ml 0.009 0.145 (0.034, 0.615)

Zhihong Wang et al.

3298 https://academic.oup.com/rheumatology



methotrexate or ciclosporin in order to improve their

prognosis. Hence, early prediction and timely recogni-

tion of patients with the chronic course are important.

However, identifying the classification of clinical patterns

of AOSD is often lagging as it tends to depend on the

long-term follow-up observation in clinical practice. Our

data are the first to show that serum sTREM-1 levels at

initial visits could be a desirable model to predict the

chronic course of AOSD. Additionally, a serum sTREM-1

level higher than 526.4475 pg/ml was an independent

risk factor for the chronic course by multivariate logistic

regression analysis. Thus, our findings shed light on the

early identification of patients prone to developing the

chronic course of AOSD.

Inhibiting TREM-1 signalling has been reported to be a

potential therapeutic approach to prevent the overactiva-

tion of inflammatory responses in several infectious and

noninfectious diseases. TREM-1 blockade using the extra-

cellular domain of TREM-1 fusion IgG or synthetic

TREM-1 antagonistic peptide LP17 ameliorated the clinic-

al manifestations of collagen-induced arthritis (CIA) [37]. In

addition, pharmacological inhibition of TREM-1 using

LR12, a synthetic inhibitory peptide, protected mice dur-

ing septic shock in vitro and in vivo [38], and the LR12

peptide is now under clinical trials in septic patients

(www.clinicaltrials.gov, NCT03158948). Consistent with

the previous studies, our results demonstrated that block-

ade of TREM-1 with LP17 significantly reduced the spon-

taneous secretion of IL-1b, IL-6 and IL-8 in the

neutrophils of AOSD patients, indicating the involvement

of TREM-1 in the inflammatory response. Moreover, treat-

ment with LP17 also reduced excessive pro-inflammatory

cytokine secretion under LPS stimulation in neutrophils

and monocytes, suggesting that LP17 is useful for

FIG. 4 Blocking TREM-1 attenuates the secretion of inflammatory cytokines in peripheral blood neutrophils from

AOSD patients

Neutrophils from eight active AOSD patients were pretreated with or without a synthesized human TREM-1 inhibitory

peptide (LP17, 100 ng/ml) for 2 h, followed by stimulation with LPS (1 lg/ml) for 6 h. The levels of IL-1b (A), IL-6 (B),

TNF-a (C) and IL-8 (D) in the supernatants of the cultured cells were determined by ELISA. AOSD, adult-onset Still’s

disease; HC, healthy controls. The data represent the mean (S.D.). *P<0.05, **P<0.01, ***P<0.001.

Serum sTREM-1 in adult-onset Still’s disease
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inflammation control and functions by inhibiting the

TREM-1 inflammatory amplification loop, which provides a

potential strategy for AOSD therapy.

To date, the natural ligand of TREM-1 has not yet

been fully identified; however, high mobility group box 1

(HMGB1) is regarded as a TREM-1 ligand. Wu and col-

leagues found a direct interaction between TREM-1 and

HMGB1 by immunoprecipitation and cross-linking

assays [39]. Elevated HMGB1 expression has been

reported in AOSD patients compared with HC and cor-

related with the systemic score [40]. Therefore, we pro-

posed that HMGB1 may be involved in the activation of

TREM-1 in AOSD patients. Nevertheless, the precise

mechanism involving TREM-1 in the pathogenesis of

AOSD requires further investigation.

It is important to acknowledge that there are some

limitations to our study. Even though there was no

significant difference in the levels of sTREM-1 between

active AOSD patients with or without treatment (data not

shown), a study that includes more treatment-naive

AOSD patients compared with other groups would be

more convincing. In addition, a longitudinal study of

sTREM-1 in AOSD with a large sample size is also

needed in the future.

In conclusion, our study for the first time shows that

serum sTREM-1 is a potential disease activity biomarker

and a possible predictor of the chronic course of AOSD,

which makes it possible to predict the prognosis of

AOSD at initial visits. More importantly, blocking of

TREM-1 may serve as a promising therapeutic approach

to prevent the inflammatory progression of AOSD.

Study conception and design: Y.Su, C.Y., Y.Sun,

Z.W., H.C.; acquisition of data: H.L., X.C., J.Y., H.S.,

Q.H., J.J., T.L., L.W., Z.Z., X.Q.; drafting and revising

FIG. 5 Blocking TREM-1 attenuates the secretion of inflammatory cytokines in peripheral blood monocytes from

AOSD patients

Monocytes from eight active AOSD patients were pretreated with or without a synthesized human TREM-1 inhibitory

peptide (LP17, 100 ng/ml) for 2 h, followed by stimulation with LPS (1 lg/ml) for 24 h. The levels of IL-1b (A), IL-6 (B)

and TNF-a (C) in the supernatants of the cultured cells were determined by ELISA. The data represent the mean

(S.D.). *P<0.05, **P<0.01, ***P<0.001. AOSD, adult-onset Still’s disease; HC, healthy controls.
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