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Ultrasound evaluation in gouty patients with

persistent clinical activity despite uricaemia

within the objective required by “treat to

target”�

Evaluación ecográfica en pacientes gotosos con actividad clínica
persistente a pesar de uricemia dentro de objetivo requerido por
«treat to target»

Dear Editor,

Gout is the most prevalent arthritis worldwide. It  is  caused by
monosodium urate (MSU) crystal deposits in  articular and extra-
articular structures, due to the increased levels of uric acid in  serum
in excess of saturation levels.1 The gold standard diagnostic tech-
nique for gout continues to  be the detection of MSU  crystals in
synovial fluid2 although in the latest ACR/EULAR diagnostic clas-
sification criteria dual-energy computed tomography (DECT) has
been included along with ultrasonography as accepted diagnostic
techniques.3,4 These provide more precise information regarding
the course of the disease, since on many occasions the extent of MSU
deposits is greater than expected, affecting clinically non-apparent
joints.5

The aim of our study was to use ultrasound to assess the effects
on joints in those patients included in the study whose disease was
badly controlled clinically despite hyperuricaemia treatment. To do
so, the level of crystal deposits and ultrasound compromise were
studied, together with the uricaemia level. This was an observa-
tional cross-sectional study with 115 patients diagnosed with gout
in keeping with the ACR6 criteria of a  multi hospital group which
took place between December 2013 and May 2017. The ultrasound
test was performed according to  the Peiteado et al.7 protocol which
determined the number of joints with signs of gout (double contour
sign, aggregates and/or tophi) and signs of acute activity through
Doppler indication. Variables such as age, sex, high blood pressure,
diabetes, chronic kidney disease and the evolution of the disease
over time were also included.

One hundred and fifteen patients (112 men  and 3 women)
with a mean age of 57 ± 13 years and a  mean disease evolution
of 14 ± 10 years took part. All of them had poor clinical disease
control with single joint compromise. Ultrasound compromise
observed was: 47 patients (40.86%) with Doppler presence, 90
with aggregates and/or tophi (78.26%) and 53 with double con-
tour sign (42.08%). The uricaemia mean was 7.4 mg/dl. Out of the
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115 patients studied, 94 presented with levels of uric acid above
6 mg/dl, of which an extensive joint compromise was observed in
76.59%. The remaining 21 patients presented with uric acid levels
below 6 mg/dl, of whom 18 had extensive ultrasound compro-
mise (85.71%). The correlation between uricaemia and ultrasound
compromise was not statistically significant (OR =  .3; .6–1.1) As
a  result, in  this study we observed that the patients with uri-
caemia which was within the therapeutic objective (<6 mg/dl)
presented with a  greater degree of ultrasound compromise than
was expected.

Once gout has been diagnosed, follow-up is  usually clinical
and analytical, aimed at maintaining urate levels within the rec-
ommended objective in national and international guidelines.
However, even reaching optimum uricaemia levels, MSU  crystal
deposits may  continue to  be present in  the joint.8 For this reason
we could consider ultrasound as a  key tool in the follow-up of those
patients whose uricaemia levels fall within therapeutic objective
levels, but where clinical activity is  still persistent. This technique
allows us to  correctly determine the extent of the deposits and
joint compromise in  the gout, which may  support the decision to
change or intensify treatment, to  promote crystals dissolution and
disappearance of subclinical inflammation.9,10 It  is  also an acces-
sible and innocuous technique for quick, non-invasive assessment
of the magnitude and extension of the disease, leading to further
information than standard physical examination.
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of a  short four-joint ultrasound test for gout diagnosis: a pilot study. Clin Exp
Rheumatol. 2012;30:830–7.

8. Das S, Goswami R,  Ghosh A, Lahiri D, Basu K.  Temporal evolution of urate
crystal deposition over articular cartilage after successful urate-lowering ther-
apy  in patients with gout: an ultrasonographic perspective. Mod Rheumatol.
2017;27:518–23.

9. Wall GC, Koenigsfeld CF, Hegge KA, Bottenberg MM.  Adherence to treat-
ment  guidelines in two primary care  populations with gout. Rheumatol Int.
2010;30:749–53.

https://doi.org/
http://www.reumatologiaclinica.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.reumae.2018.11.017&domain=pdf
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0035
mailto:agueda_88@hotmail.com
https://doi.org/10.1016/j.reumae.2018.11.017
http://crossmark.crossref.org/dialog/?doi=10.1016/j.reumae.2018.10.024&domain=pdf
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
mailto:cguillen.hrc@salud.madrid.org
https://doi.org/10.1016/j.reumae.2018.10.024
http://crossmark.crossref.org/dialog/?doi=10.1016/j.reumae.2018.11.011&domain=pdf
dx.doi.org/10.1016/j.reuma.2018.08.007
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0030
mailto:eugenio.demiguel@gmail.com
https://doi.org/10.1016/j.reumae.2018.11.011
http://crossmark.crossref.org/dialog/?doi=10.1016/j.reumae.2019.01.002&domain=pdf
dx.doi.org/10.1016/j.reuma.2018.08.007
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0020
mailto:sarali.gonzalezporto@gmail.com
https://doi.org/10.1016/j.reumae.2019.01.002
http://crossmark.crossref.org/dialog/?doi=10.1016/j.reumae.2018.10.019&domain=pdf
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0070
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30187-X/sbref0095


Letter to  the Editor /  Reumatol Clin. 2020;16(6):508–514 513

10. Sivera F, Andrés M,  Falzon L, van der Heijde DM,  Carmona L, et al. Diagnostic value
of  clinical, laboratory and imaging findings in patients with a clinical suspicion
of  gout: a systematic literature review. J Rheumatol Suppl. 2014;92:3–8.

Marta Novella Navarroa,∗, Enrique Calvo Arandaa,
José Luis Cabrera Alarcónb,  Paloma García de la Peña  Lefebvrea

a Servicio de Reumatología, Hospital Universitario Madrid-Norte

Sanchinarro, Madrid, Spain

b Unidad de Bioinformática, Centro de Diagnóstico de  Enfermedades

Moleculares (CEDEM), Madrid, Spain

∗ Corresponding author.
E-mail address: mnovellanavarro@gmail.com (M.N. Navarro).

https://doi.org/10.1016/j.reumae.2018.10.019
2173-5743/ © 2018 Elsevier España, S.L.U. and Sociedad Española de Reumatologı́a
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Pleuroparenchymal fibroelastosis: A new entity

of interstitial pneumonia related to  connective

tissue diseases�

Fibroelastosis pleuroparenquimatosa: un nuevo tipo de
neumonía instersticial asociada a conectivopatías

Dear Editor,

Pleuroparenchymal fibroelastosis (PPFE) is a  new entity that was
recently included in  the group of rare or infrequent idiopathic inter-
stitial pneumonias.1 It  is  characterised by  the development of an
elastic fibre-rich fibrosis that affects the pleura and subpleural pul-
monary parenchyma, predominantly in  the upper lobes.2 It  may  be
idiopathic or secondary to multiple processes, including systemic
autoimmune diseases.3

We  present the case of a  52 year old women from Peru who
has lived in Spain for 23 years. She works as a  home help  and has
no relevant family or personal history. A year ago arthralgia when
moving commenced together with xerostomy but without xeroph-
thalmia or any other associated symptom. Physical examination,
cardiopulmonary auscultation and musculoskeletal and cutaneous
examination were normal. Haemogram, general biochemistry and
creatine kinase (111 U/l) were normal. IgG immunoglobulin in
serum was raised (2.410 mg/dl). FR was positive (242 UI/mL),
ACPA was negative, ANA was positive (1/640), anti-Ro was  pos-
itive (240 UI/mL), anti-La was positive (75 UI/mL) and anti-DNA
was negative. The following complementary tests were requested:
serological tests for VHC and VHB, Interferon Gamma Release
Assay (IGRA), sacroiliac X-ray imaging, echocardiogram, specific
myopathy antibodies (anti-MI2, anti-SRP, anti-PM-SCL, anti-PL7,
anti-PL12, anti-KU, anti-OJ and anti-EJ) and capillaroscopy, all of
which were normal or negative.

Salivary gland biopsy revealed the presence of multiple areas of
lymphocyte infiltration. She was diagnosed primary Sjögren syn-
drome on the basis of ACR-EULAR 2017 criteria.4 Thoracic X-ray
imaging showed pleural thickening and fibrosis in the apical cap,
and pulmonary TCA imaging showed subpleural consolidations
together with predominantly bilateral apical pleural thickening,
leading to a moderate loss of volume in both upper lobes, all of
which is compatible with PPFE (Fig. 1). Respiratory function tests
including CO diffusion were normal.

Treatment commenced with 5 mg/day prednisone, in  spite of
which the patient described worsening of the xerostomy and a
subjective sensation of dyspnoea during moderate efforts. A sec-

� Please cite this article as: Morán Álvarez P, Bachiller-Corral J, Gorospe Sarasúa
L, de la Puente Bujidos C. Fibroelastosis pleuroparenquimatosa: un nuevo tipo de
neumonía instersticial asociada a  conectivopatías. Reumatol Clin. 2020;16:513-514.

ond pulmonary CTA showed no radiological progression after a  6
month follow-up.

PPFE was  first described in 1992 by Amitani et al. as idiopathic
pulmonary fibrosis of the upper fields, and in  2004 it was  recognised
by Frankel et al. as a  new clinical-pathological entity. Since then
approximately 120 cases have been described worldwide, above
all in Asiatic populations.5 Of all these cases, about 20% were asso-
ciated with connective tissue pathologies.6 In 2013 this entity was
included in the classification of idiopathic interstitial pneumonias
of the American Thoracic Society/European Respiratory Society,
within the category of rare interstitial pneumonias.1

This disease occurs in adults with an average age of  around
57 years, affecting both sexes equally1 and without showing any
association with smoking.3,5 Its symptoms are usually dyspnoea,
unproductive cough, pleuritic pain or weight loss.7 This entity may
be  idiopathic or  secondary to multiple processes: infections, radia-
tion, transplant or  neoplasias, including rheumatological diseases3

such as rheumatoid arthritis, myopathies, scleroderma or Sjögren’s
syndrome.6

The characteristic findings in CTA imaging are the bilateral pres-
ence of irregular pleural thickening and fibrotic changes in upper
fields of the subpleural parenchyma, and it may  coexist with other
radiological patterns of pulmonary interstitial disease in different
areas of the parenchyma. Anatomic-pathological findings are  the
presence of pleural and intra-alveolar fibrosis together with elas-
tosis of the alveolar septa.8

Patients with PPFE are at higher risk of pneumomediastinum or
pneumothorax,6 either spontaneously or  after a  pulmonary biopsy
for definitive diagnosis based on anatomopathological findings.9

This is  why  the utility of cryobiopsy as a less invasive diagnos-
tic technique is being evaluated, as it reduces complications of
this type.7 Differential diagnosis must be considered against other
entities which are found radiologically to predominantly affect the
upper lobes, including sarcoidosis or tuberculosis.

PPFE has a highly variable prognosis, and its evolution is some-
times extremely severe.6 Although a  case has been described that
improved with pirfenidone,10 in general there is  no effective treat-
ment. The main causes of death are  the progression of the disease
and respiratory infections.6 Three cases have been published to
date in Spain, all of which evolved unfavourably and required lung
transplant.7,9

To conclude, PPFE is  a  new entity that has recently been included
among the interstitial lung diseases, and it may  be associated
with systemic autoimmune diseases. This is  why  it is important
to be aware of its clinical and radiological characteristics, sus-
pecting it in  patients with interstitial pulmonary involvement that
is predominantly in  the upper fields. It  is also highly important
to  use a  multidisciplinary approach to  improve its detection and
treatment.
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