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ABSTRACT

Background: Serum biomarkers traditionally associated with inflammatory activity and a poor prognosis in rheumatic
diseases do not show the same relationship in spondyloarthritis. Objective: To establish the association between serum
levels of potential biomarkers with the presence of factors related to clinical activity and poor prognosis in spondylo-
arthritis. Methods: Sixty-two patients were included: 13 with reactive arthritis, 19 with ankylosing spondylitis, and
30 with undifferentiated spondyloarthritis. The results were compared with those from 46 healthy controls. Clinical,
radiological, and laboratory characteristics were assessed. The results were analyzed based on the presence of uveitis,
enthesitis, inflammatory back pain, arthritis, HLA-B27 and sacroiliac involvement. The analyzed biomarkers included
ESR, US-CRP, SAA, LBP, FSC-M, and MMP-3; and cytokine serum levels measured were: IL-17, IL-6, IL-1a, TNF-a,
IFN-y, and IL-23. Results: Forty-three (69.4%) patients were male. The average age was 31.9 + 9.9 years and the age at
the onset of symptoms was 26.9 + 7.3 years. HLA-B27 was positive in 26 (41.9%) patients, inflammatory back pain in
42 (67.7%), arthritis in 44 (71.0%), and enthesitis in 34 (54.8%). IL-17, IL-23, TNF-a, IL-6, IL-1a, and US-CRP levels
were significantly higher in patients with SpA when compared to controls. US-CRP (P = 0.04), IL-6 (P = 0.003), IL-1a
(P=0.03), and LBP (P=0.03) levels were associated with presence of HLA-B27, inflammatory back pain, and arthritis.
Conclusion: An increase in serum levels of US-CRP, IL-6, IL-1a, and LBP was correlated with factors associated with
clinical activity and poor prognosis in spondyloarthritis.
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INTRODUCTION

Spondyloarthritis (SpA) is a heterogeneous group of chronic
inflammatory diseases that share clinical and radiological
manifestations. They are associated with the presence of human

leukocyte antigen (HLA-B27), which leads to a tendency for
familial association.' The following diseases comprise SpA:
ankylosing spondylitis (AS), reactive arthritis (ReA), psoriatic
arthritis (PsA), arthritis associated with intestinal inflamma-
tory disease, and undifferentiated spondyloarthirtis (uSpA).*
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The clinical presentation of SpA is characterized by com-
promised joints of the axial and peripheral skeleton, enthesitis,
and extra-articular manifestations. Together with AS, uSpA is
the most common subtype, with a prevalence between 0.7%
and 2.0% in the general population.’

Disease subtype and progression over time have traditional-
ly been correlated with prognostic factors such as race, gender,
age at onset, HLA-B27, and early axial skeleton involvement.>”

In studies conducted in Latin America, the most frequent
types of SpA presented were uSpA and ReA. The initial stages
of these diseases are associated with joint inflammatory com-
promise and enthesitis of the lower limbs.”?

Some characteristics related to the onset of the disease,
such as age at onset, HLA-B27, symptom duration of the first
episode, and male gender, among others, may determine the
clinical expression and evolution of SpA. In general, men
present more severe forms and have greater axial compromise,
while women have a greater peripheral joint compromise
and less sacroiliitis.> In juvenile AS, hip joint compromise
is considered a factor for poor long-term prognosis.” Other
markers of disease severity include erythrocyte sedimenta-
tion rate (ESR) > 30 mm/hr, poor response to non-steroidal
anti-inflammatory drugs (NSAID), limited range of motion,
limitation of the lumbar spine, dactylitis, oligoarthritis, and
age at onset of less than 16 years.!

A genetic predisposition exists for the development of the
disease, as evidenced by its strong association with HLA-B27,
especially in the case of AS, where 90% of the patients are
positive for this allele.!! Patients with SpA and HLA-B27
have more severe and prolonged joint symptoms, greater axial
compromise of the hips, and more frequent extra-articular
manifestations, such as uveitis and cardiac involvement.

Recently, genomic studies of patients with AS have iden-
tified and validated other loci aside from the HLA-B27 that
are involved in the pathogenesis of this disease. These genes
include the endoplasmic reticulum-associated aminopeptidase
1 (ERAP-1), IL-23 receptor (IL-23R), IL-1 receptor (IL-1RII),
and two loci that code for unknown genes. The risk attributed
to populations with the three known associated genes is 90%,
26%, and 1%, respectively.'> 4

The main challenges for the management of SpA are
related to the lack of biomarkers associated with disease
activity as well as the inability to predict joint damage and
response to treatment. Recent studies have focused on the
possible contribution of soluble biological markers that
have been selected based on the current understanding of
their role in inflammation and/or their association with joint
matrix remodeling."
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Biomarkers may provide information that promotes
understanding of the prognosis, activity of the disease, and
pathogenesis of SpA.'¢

ESR and C-reactive protein (PCR) are two currently used
biomarkers for the evaluation of inflammatory activity of the
disease. However, these biomarkers do not have the most
ideal specificity, sensitivity, and reproducibility characteristics.
These inflammation markers offer a poor correlation to the
degree of activity in patients with SpA."”

Recently, other biomarkers for SpA activity have been pro-
posed, including metalloproteinase 3 (MMP-3),'8 IL-1a," IL-6,%
macrophage colony stimulating factor (M-CSF),?! and lipopoly-
saccharide-binding protein (LBP).?2 IL-17 is among the recently
evaluated biomarkers, but no association with the disease’s activity
has been reported.'> However, significantly elevated serum levels
of IL-17 and IL-23 have been recently described in patients with
AS versus healthy controls, suggesting that these two cytokines
play critical roles in the pathogenesis of AS.?

The objective of this study was to establish the association
between potential SpA biomarkers with the presence of factors
associated with activity and poor prognosis in patients at the
early stages of the disease.

PATIENTS AND METHODS

Blood samples were taken from 62 patients with a diagnosis of
SpA according to the classification criteria established by the
European Spondyloarthritis Study Group (ESSG).** Of these
patients, 43 were men and 19 were women, and the patients
were collected as convenient and in a consecutive manner. The
patients were attended the SpA Clinic of the Hospital Militar
Central between January 2010 and May 2011. Thirteen patients
were diagnosed with ReA based on the proposal for diagnosis de-
scribed at the Third International Workshop on ReA in Berlin,*
nineteen patients were diagnosed with AS based on the New York
modified criteria, and 30 patients were diagnosed with uSpA ac-
cording to ESSG classification criteria. At the time of the study,
all patients received NSAID and sulfasalazine (1.5-2 g/day).
None of the patients received treatment with biological, intra-
articular, or systemic glucocorticoids therapy. Forty-six healthy
individuals were included in the study as controls. The serum
samples of the participating healthy controls were obtained from
the bank of the Central Military Hospital from subjects without
inflammatory, autoimmune or infectious diseases, and gender
and age were taken into account.

The stage of the activity of the disease was measured
by the Bath Ankylosing Spondylitis Disease Activity Index
(BASDALI),* and the functional state was evaluated through
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the Bath Ankylosing Spondylitis Functional Index (BASFT).?’
All measures related to disease activity and physical function
of patients were made as recommended by the Assessment of
SpondyloArthritis International Society (ASAS).?® All of the
patients received non-steroidal anti-inflammatory drugs and
sulfasalazine, but none of them received biological therapy
or intra-auricular or systemic corticoids.

Serum samples

Serum samples were prepared from 3 mL venous blood without
anticoagulant according to standard technique. All samples
(sera from patients with SpA and healthy subjects) were
centrifuged for 10 minutes to 2,500 rpm to be subsequently
frozen at —80° C until their assessment with a time interval not
exceeding two months after obtaining each. Serum samples
from patients and controls were collected and processed into
time periods simultaneously. Also, the blood samples were
collected simultaneously with the clinical activity parameters.

Analysis of flow cytometry

A Cytometric Bead-Array (CBA Flex Set) was used to measure
the serum cytokine levels (IL-17, IL-6, IL-1a, TNF-a, and
INF-y). The capture beads, detection antibodies conjugated
with PE, controls and serum samples from patients and healthy
controls were incubated together to form sandwich complexes.
Samples were collected using a FACS Canto 11 flow cytom-
eter™. The data were acquired with the FACS DIVA software,
and the results were generated in graphical and tabular format
using BD FCAP software, creating a marker gate based on
1,800 control events for each cytokine and the levels are ex-
pressed as means + standard deviations (SD) in pg/mL.

Enzyme-linked immune-sorbent assay (ELISA)

Serum levels were determined for 1L-23, MMP3, SAA and
M-CSF (R & D Systems), through ELISA using paired
antibodies according to manufacturer’s recommendations.
Serum samples were analyzed in duplicate. The values for
each cytokine in a group of subjects are expressed as means
+ SD in pg/mL.

Ultra-sensitive C-reactive protein (US-CRP) and LBP levels
were analyzed by chemiluminescence. Comparisons between
samples were conducted on the same day. The reference value
which was considered positive the US-CRP was 0.9 mg/dL.

The project was conducted under the principles of the
Helsinki Declaration and was approved by the institution’s
ethics committee. All of the participants had previously signed
informed consent, and confidentiality was maintained.
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Statistical analysis

The statistical package SPSS 17.0 for Windows was used to
analyse the data. For the assessment of continuous variables,
measures of central tendency and dispersion were used; for
comparison between groups of quantitative variables with para-
metric distribution was used the Student’s # test for independent
samples. The categorical variables were presented in frequency
charts and percentages, and the Chi-squared test and Fisher’s ex-
act test were used, if necessary, for comparing groups. A P-value
< 0.05 was considered statistically significant. The distribution
by gender and average age of patients and controls were taken
into account, but paired analysis was not performed.

RESULTS
General characteristics of the population

Demographic data, general information, and characteristics
related to the disease of all 62 patients are shown in Table 1.

History related with the onset of disease

The most frequent symptoms at the onset of the disease were
arthritis and inflammatory lower back pain, followed by en-
thesopathy (Table 2).

Table 1

Demographic data (spondiloarthritis, n = 62)

Age* (years) 31.9+99
Age at onset of symptoms* (months) 269+7.3
Evolution time* (years) 5.01 5.7
Gender, M (%) 43 (69.4)
Gender ratio M:F 3:1
HLA-B27 (+) 26 (41.9)
AS 20 (32)
uSpA 29 (47)
ReA 13 (21)
*Mean = SD.

AS: ankylosing spondylitis; uSpA: undifferentiated spondyloarthirtis; ReA: reactive arthritis.

Table 2

Symptoms present at the onset of disease (SpA n = 62)
Inflammatory back pain 67.7%
Arthritis 71.0%
Enthesitis 54.8%
Infection — diarrhea 29.0%
Uveitis — anterior 12.9%
Gluteal pain 17.7%
Dactylitis 19.4%
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Disease activity

Atthe time of patient evaluation, disease activity was classified
as moderate or severe for the majority of the patients (moderate
activity if BASDAI was between 4-6.9 and severe if BASDAI
> 7). The pattern of disease compromise was distributed as
follows: 38 (61.3%) patients had peripheral involvement,
seven (11.3%) patients had axial involvement, and four (6.5%)
patients had mixed involvement (Table 3).

The different quantified serum markers in patients and the
healthy controls are_described in Tables 4 and 5. Within each
serum marker associated with inflammation: IL-17, 1L-23,
TNF-q, IL-6, IL-1a, and US-CRP had statistically significant
differences compared to the healthy controls, and cytokine
levels were higher in patients with SpA. IFN-y, MMP-3, SAA,

Table 3
Clinical variables related to disease activity

and M-CSF levels were also higher in patients with SpA when
compared to the control sample, but these differences were
not statistically significant (Table 4). The data for activity of
clinical and biological markers are in the Table 5.

The different inflammation markers were correlated with
factors of poor prognosis at the onset of disease, including
HLA-B27 and the precedents of Inflammatory Back Pain and
arthritis, as shown in Table 6. The expression of markers, such
as US-CRP (P = 0.04), IL-6 (P = 0.003), IL-1a (P = 0.03),
and LBP (P = 0.03), was significantly higher in patients who
presented with factors of poor prognosis associated with the
onset of disease versus those patients who did not present poor
prognosis factors (Table 6).

Table 4
Comparison of inflammation serum markers in spondiloarthritis
patients and healthy controls

- — - - Marker SpA (n = 62) Controls (n = 46) P
Disease activity, determined by examiner EVA 0-10* 54+2.0
. o . . IL-17 (pg/mL) 52.54 +87.12 13.73 +£26.40 0.000
Disease activity, determined by patient EVA 0-10* 6.5+2.4
. . . IL-23 (pg/mL) 4.76 +2.93 3.12 £0.717 0.000
Morning stiffness (min) 46.3 +35.7
TNF-o. (pg/mL) 24.20 + 36.35 15.95 + 12.67 0.000
Schober test** 49+55
. . IL6 (pg/mL) 48.24 + 73.73 20.14 £ 4.56 0.000
Thoracic expansion* (cm) 42+13
. . IFN-y (pg/mL) 0.88 +£2.95 0.56 £ 1.22 0.615
Occiput to wall distance* (cm) 0.05+0.4
. IL-1a (pg/mL) 46.0 + 23.22 42.23 +£30.84 0.001
Patrick test** 27 (43.5)
. . MMP-3 (ng/mL) 21.42 +21.83 18.05 £ 9.96 0.900
Peripheral involvement** 38 (61.3)
L SAA (ng/mL) 853.7 + 946.2 282.49 +371.94 0.001
Axial involvement** 7 (11.3)
. . M-CSF (pg/mL) 102.48 + 67.86 34.74 + 33.40 0.001
Mixed involvement** 4 (6.5)
LBP (pg/mL) 7.54 +3.71 35+1.8 0.045
BASDAI* 6.1+2.0
ESR (mm/hr) 17.08 £ 13.87 3.8+0.7 0.003
BASFI* 58+2.3
US-CRP (mg/L) 8.31 £16.7 1.13 £ 0.88 0.020
US-CRP (mg/L)* 9.4 +16.5
Results are expressed as means.
ESR (mm/hr)* 13.5+13.8 IL: interleukin; TNF-a: tumor necrosis factor-alpha; INF-y: interferon gamma; MMP-3:
N e o metalloproteinase 3; SAA: serum amyloid A; M-CSF: monocyte colony stimulating factor; LBP:
Mean == SD; Frequency n (%). lipopolysaccharide-binding protein; ESR: erythrocyte sedimentation rate; US-CRP: ultra-sensitive
US-CRP: ultrasensitive C-reactive protein; ESR: erythrocyte sedimentation rate. C-reactive protein; SpA: spondyloarthritis.
Table 5
Activity data in SpA Group and subtypes
SpA AS uSpA ReA
BASDAI 6.1 £2.0 6.4+2.0 6.2+1.6 5.7+2.7
BASFI 5.8+2.3 54+23 59+2.1 59+2.7
ESR (mm/hr) 17.1+13.8 13.4+12.8 15.2+£10.4 26.7 £ 18.1
US-CRP (mg/L) 831 +16.7 79 +16.4 45+99 22.4+£22.2
LBP (pg/mL) 7.5+3.7 0.53+2.4 6.6 +3.5 10.0 £+ 4.8
SAA(ng/mL) 853.7 +946.2 752.5 +871.8 652.0 += 820.2 1459.7 + 1124.7

Results are expressed as means + SD.

SpA: spondyloarthritis; AS: ankylosing spondylitis; uSpA: undifferentiated spondyloarthritis; ReA: reactive arthritis; ESR: erythrocyte sedimentation rate; US-CRP: ultra-sensitive C-reactive protein; LBP:

lipopolysaccharide-binding protein; SAA: serum amyloid A. .
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Table 6

Factors of poor prognosis in patients with spondyloarthritis:
HLA-B27+, IBP, and arthritis. Description of the construct of
poor prognosis as group variables

Factors (+) Factors (-) P

n=9 n=>53
ESR (mm/hr) 21.6+16.3 16.3+13.6 0.4
US-CRP (mg/L) 21.1 +£26.0 74 +13.9 0.04
SAA (ng/mlL) 1312.9 £ 1184.8 786.6 + 894.9 0.4
MMP-3 (ng/mL) 29.4 +32.6 20.1 +19.8 0.7
M-CSF (pg/mL) 87.2 +33.1 106.5+71.9 0.9
IL-6 (pg/mL) 79.8 +55.3 433 +£76.2 0.003
IL-Ta (pg/mL) 56.1 +30.6 43.7 £21.7 0.03
TNF-a (pg/mL) 19.4+5.4 24.7 £39.6 0.5
IL-17 (pg/mL) 69.3 + 69.1 49.3 £90.9 0.06
IL-23 (pg/mL) 49+29 4.8+3.0 0.8
INF-y (pg/mL) 0.6 +1.2 0.9+3.2 0.68
LBP (pg/mL) 9.9 +4.5 72+3.4 0.03

Results are expressed as means + SD. Statistically significant p-values in patients with SpA against
factors of poor prognosis (P < 0.05).

IBP: inflammatory back pain; ESR: erythrocyte sedimentation rate; US-CRP: ultra-sensitive
C-reactive protein; SAA: serum amyloid A; MMP-3: metalloproteinase 3; M-CSF: monocyte colony
stimulating factor; IL: interleukin; TNF-a.: tumor necrosis factor-alpha; INF-y: interferon gamma; LBP:
lipopolysaccharide-binding protein.

DISCUSSION

The current study compared blood cytokine levels in a popu-
lation of patients with SpA at its early stages (less than five
years of evolution) with a group of healthy controls. IL-17,
IL-23, TNF-a, IL-6, IL-1a, and US-CRP levels were higher
in patients with SpA than in healthy controls. Also, US-CRP,
IL-6, IL-10, and LBP levels were significantly elevated in
patients with factors associated with poor prognosis, such as
HLA-B27, inflammatory lower back pain, and arthritis, when
compared with patients without factors for poor prognosis.

The majority of studies related to inflammatory markers
in SpA have been conducted in populations of patients with
AS; in contrast, the population of this study included patients
with ReA and uSpA in addition to AS.?*

In our study, US-CRP levels were higher in patients with
SpA as compared to healthy controls, showing a correlation
with the presence of factors of poor prognosis. In AS, only
40%—60% of the patients have elevated. Patients without
elevated values may have clinically active disease, which
generally points to a poor correlation between the levels of
this protein and the clinical activity of the disease in AS. The
standard CRP levels were compared with US-CRP levels as
parameters of activity measurement in a group of patients with

Rev Bras Reumatol 2012;52(4):529-544

AS who belonged to the German cohort of SpA. US-CRP was
better correlated than standard CRP with clinical parameters of
disease activity in patients with axial SpA.*' As a result, US-
CRP could be better than standard CRP for evaluating disease
activity in axial SpA.

IL-6 is one of the main cytokines that have been proposed
as biomarkers in SpA and is significantly elevated in the popu-
lation of the current study when compared with the healthy
controls. It is a pleiotropic cytokine that is well known for
inducing synthesis of various hepatic proteins. Elevated IL-6
levels are found in patients with AS when compared to healthy
individuals, thus revealing a correlation between IL-6 and
vertebral ankylosis and disease activity.? Increased levels of
this cytokine have also been found in patients with SpA, and a
decrease of the levels are seen at two weeks post-treatment in
patients who are responsive to treatment, as well as persistent
reductions at a three- year follow-up. For these reasons, IL-6
is considered to be a cytokine with potential value for monitor-
ing disease activity and response to treatment in patients with
SpA.* The main differences with the population in the current
study are that the previous study was only conducted in patients
with AS and PsA, while this study included patients with AS,
ReA, and uSpA. Likewise, patients in the previous study re-
ceived biological therapy, but in our study, patients were not
exposed to such treatment. IL-6 also showed a correlation with
BASDALI scoring and Magnetic Resonance Image in terms
of inflammation in a phase III trial of infliximab. Significant
decreases were observed in the levels of IL-6 and of other
markers following the use of infliximab when compared to a
placebo. In addition, IL-6 levels were correlated to the number
of inflamed peripheral joints.**

Recently, the role of IL-23 and IL-7 in the pathogenesis
of SpA have garnered considerable interest because genetic
studies have showed associations with polymorphisms in the
receptor of IL-23 in AS and Crohn’s disease. IL-23 induces the
polarization of virgin CD4 T-cells in T helper 17 cells (Th-17),
which leads to the production of IL-17, a pro-inflammatory
cytokine found at high levels in the serum and synovial fluid
of patients with SpA and rheumatoid arthritis (RA)."> Recently,
two studies supported the role of IL-17 in the pathogenesis of
SpA in human beings.

In one of the studies, IL-17 levels were elevated in patients
with established and active AS, as compared to the healthy
controls, correlating with disease activity. Similar to our study
population, the patients did not receive immune-modulator
drugs or drugs for the modification of bone metabolism. The
mean age (42 vs. 31 years, respectively) and the average dura-
tion of the disease (14 vs. 5 years, respectively) were greater
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than that of our study. IL-17 serum levels were greater in
patients versus controls.*

In a second study, IL-17 synovial levels were greater in
patients with ReA and uSpA in comparison to patients with
RA and osteoarthritis.** However, in a study of patients with
SpA, the serum levels were greater than in the controls, and
there was no correlation with disease activity or reduction
with anti-TNF-a therapy.’” A recent study of patients with
AS showed that serum levels of IL-17 and IL-23 were sig-
nificantly higher in patients with AS compared to healthy
controls. However, no association was found between serum
levels of IL-17 and IL-23 with clinical activity and labora-
tory parameters.*

Another cytokine that was elevated in the study popula-
tion compared to the control population was IL-1a. Limited
information exists regarding the role of this cytokine as a
marker of inflammation in SpA. The evaluation of this and
other cytokines, such as TGF-B, IFN-y, and IL-10, has not
been very informative."> A study that identified which acute
phase reactants and cytokines would be useful for monitor-
ing therapy with infliximab in AS analyzed 22 cytokines and
showed that serum IL-1a distinguished patients responsive to
treatment at week 6 with a sensitivity of 84.9% and specificity
0f 53.8%. Serum IL-10 was probably generated from the joint
compartments because the synovial fluid levels were greater
than the corresponding serum levels. Therefore, this cytokine
is regarded as a potential biomarker in SpA."

LBP is an endotoxin-binding protein that functions in a
coordinated manner to facilitate the total host response against
Gram-negative bacterial infections. Its structure, function, and
mobilization allow for its highly sensitive pro-inflammatory
response against small amounts of bacteria at the onset of the
bacterial infection, and later, this response allows for the effi-
cient elimination of viable bacteria and their remains, as well as
the elimination of inflammation derived from the endotoxin.**
This protein is included in the group of proposed diagnostic or
activity biomarkers of SpA.** In this study, we found signifi-
cantly elevated levels of LBP in patients who presented with
poor prognosis factors at the onset of the disease.

Recently, an additional acute phase reactant, SAA, has
been shown to be elevated in SpA and correlated with CRP,
ESR, and BASDAL'S In our study population, SAA levels were
higher in patients with SpA than in the controls. This protein
is a member of the apolipoprotein family, and it is primarily
synthesized in the liver and synovial fluid by monocytes and
activated macrophages.’>* Its relationship with SpA disease
activity was evaluated in a study of patients with AS and in
conjunction with ESR and CRP, which were compared with
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BASDALI There was a good correlation between SAA and ESR,
CRP, and BASDALI, and therefore, the authors proposed it as
a candidate for activity biomarker.*® Thus, SAA is among the
acute phase reactants that best predict treatment response in
SpA, along with CRP and IL-6."> A combination of elevated
basal levels of CRP and SAA show a greater predictive value
for clinical response (81%) in patients with AS treated with
anti-TNF.*!

Our study documented elevated serum concentration levels
of MMP-3 in patients with SpA compared to healthy individu-
als. An important data set has evaluated serum MMP-3 as a
biomarker that reflects disease activity because it is expressed
in a variety of cells within the joint, such as macrophages, fi-
broblasts, and chondrocytes, and in response to various stimuli
and pro-inflammatory cytokines, such as TNF-q.*

In a recent study, a weak correlation was observed with
CRP, but not with BASDALI, at the beginning of the study.*
Weak correlations have also been found between the changes
in MMP-3 and the changes in CRP and BASDALI in patients
who received adalimumab.** In other reports, no correlation
was found between MMP-3 and ESR or BASDAIL*+ These
discrepancies may reflect the phenotype of the disease, spe-
cially its prevalence relative to active peripheral inflammation
in the different cohorts. In particular, a significant correla-
tion has been shown between MMP-3 serum levels and the
histopathological degree of knee synovial inflammation in
patients with predominantly peripheral SpA.*” On the other
hand, the decrease of MMP-3 in synovial fluid and serum is
proportional to the decrease in the degree of inflammation in the
histopathology, following treatment with infliximab. Likewise,
MMP-3 is a significant independent predictor of radiographic
progression in patients with AS, particularly in those patients
with pre-existing radiographic damage.*

Important challenges still exist in the field of SpA. First, the
evaluation of disease severity, especially the degree of inflam-
mation, is hindered by the lack of sensitivity and specificity of
the signs and symptoms. Likewise, biomarkers routinely used
in clinical practice, such as CRP and ESR, lack sensitivity and
specificity for SpA; in addition, the evaluation of inflammation
through magnetic resonance image (MRI) is expensive, and
access to experts with experience in its interpretation is not
widely available.

Second, prognosis evaluation is hindered by the slow
progression of radiographic changes, because at least two
years of follow-up are required before a change can be reli-
ably detected. However, some patients do progress rapidly.
The capacity for predicting progression is limited, and the
current data only support baseline scoring of radiographic

Rev Bras Reumatol 2012;52(4):529-544
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damage and inflammation detected by MRI as predictors of
future progression.

Third, the evaluation of treatment response predictors has
identified age, baseline functional status, CRP, and MRI score for
inflammation; however, the predictive capacity of these param-
eters is limited. Finding better predictive parameters is an impor-
tant need that has not been satisfied, because biological therapy is
costly, and approximately 40% of patients do not respond to it.*4

During the last few years, the use of soluble biomarkers de-
tectable in peripheral blood and urine to address the challenges

Rev Bras Reumatol 2012;52(4):529-544

in this field has increased. However, no reports have found a
group of biomarkers that can closely predict poor prognosis
in patients with early stages of the disease, which is the main
contribution of this study in the field of SpA.

CONCLUSIONS

The increase in blood levels of US-CRP, IL-6, IL-1a, and LBP
are correlated with the presence of poor prognosis factors and
persistent inflammation found in the early stages of SpA.
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