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Etanercept in the treatment of ankylosing spondylitis and
nephrotic syndrome in the context of AA amyloidosis: A

48-month follow-up

Etanercept en el tratamiento de la espondilitis anquilosante y el
sindrome nefrético en el contexto de la amiloidosis aa: un

seguimiento de 48 meses

Dear Editor,

Amyloidosis represents a family of diseases characterized by
the deposition of proteinaceous material in the extracellular
space that, by forming insoluble clusters on various tissues
and organs, affects its function.! Amyloidosis can be classified
as systemic or localized, acquired or hereditary and according
to their constitutive proteins.®> Systemic subtypes consist of
primary AL amyloidosis, secondary amyloid A (AA), familial
amyloidosis and p2-microglobulin-related amyloidosis.»* AA
amyloidosis is classically associated with chronic infections
(essentially in developing countries), inflammatory chronic
diseases (such as sprondyloarthropathy, inflammatory bowel
disease and rheumatoid arthritis), periodic fever syndromes,
among other examples.' Clinical and laboratory manifesta-
tions depend on the type of amyloidosis and may include, for
example, easy bruising, macroglossia, signs and symptoms of
heart failure or arrhythmias, hepatomegaly, coagulation dis-
orders or nephrotic proteinuria.’

We present a case of an older woman with nephrotic
syndrome and a previously non clarified inflammatory periph-
eral arthropathy, with the latter becoming responsible for AA
amyloidosis. This 48-month follow-up proves the need and
effectiveness of properly treating the underlying disease.

0. G. D., a 78-year-old caucasian woman with a personal
history of seronegative peripheral polyarthritis, poor thera-

DOI of original article:
https://doi.org/10.1016/j.nefro.2020.04.024.

peutic compliance and corticoid-induced diabetes mellitus,
was admitted for etiological study of constitutional syndrome,
inflammatory arthralgias, diarrhea and anasarca refractory
to oral diuretics. Usual medication included methotrexate,
deflazacorte, esomeprazole and tapentadol, folic acid, calcium
carbonate plus cholecalciferol and insulin. Denied drug aller-
gies.

The complementary study revealed anemia (normocytic,
normochromic) of 9.2g/dL, normal leukogram, thrombocy-
tosis (720 x 109/L), pCr of 1.3mg/dL, a 24-h proteinuria (Pu)
of 10.4 g, severe hypoalbuminemia of 1.4 g/dL, mixed dyslipi-
demia as well as elevated sedimentation rate (117 mm/h) and
C-reactive protein (77 mg/L). Urinary sediment also showed
microscopic hematuria (+). Nephrotic syndrome was consid-
ered.

In this context, occult neoplasia was excluded. Viral and
bacterial screening was negative, as well as autoimmunity.
In relation to articular manifestations, there were mostly
peripheral joint complaints. However, as it was a seroneg-
ative disease (rheumatoid factor and anti-citrulline protein
antibodies) and the patient also described low back pain for
a long time, this raised the hypothesis of spondyloarthritis,
which was confirmed (bilateral radiographic sacroiliitis; anti-
gen HLA-B27 positive) and a definitive diagnosis of ankylosing
spondylitis (AS) was established. Intestinal mucosal and renal
biopsies revealed amyloid AA deposits (amyloid A protein).
Concerning the latter, light microscopy showed amorphous
deposition in mesangium and invasion of the basement mem-
brane (Fig. 1, panel A), and congo red evidenced amyloid
deposits in glomeruli and small arteries (Fig. 1, panel B). IMF
is also available (Fig. 1, panel C). Diffuse tubular atrophy was


https://doi.org/
http://www.revistanefrologia.com
https://doi.org/10.1016/j.nefro.2020.04.024
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0005
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0005
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0005
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0005
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0005
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0005
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0005
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0005
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0005
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0005
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0005
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0005
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0005
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0005
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0005
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0005
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0005
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0005
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0005
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0005
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0005
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0005
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0005
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0005
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0010
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0010
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0010
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0010
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0010
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0010
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0010
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0010
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0010
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0010
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0010
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0010
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0010
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0010
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0010
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0010
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0010
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0010
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0010
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0010
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0010
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0010
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0010
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0010
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0010
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0010
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0010
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0010
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0010
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0015
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0020
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0025
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0050
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0055
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0060
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0065
mailto:lola@olemiswebs.com
mailto:unhbox voidb@x {special {ps:11 TD$DIFF}}Mdarenas@friat.es
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.nefroe.2020.04.009
https://doi.org/10.1016/j.nefro.2020.04.024
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0030
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0035
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0040
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://refhub.elsevier.com/S2013-2514(21)00040-7/sbref0045
http://www.sjkdt.org/text.asp?2014/25/3/667/132232
mailto:nbhasbal@gmail.com
https://doi.org/10.1016/j.nefro.2020.04.021
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.nefro.2020.04.024

214 NEFROLOGIA. 2021;41(2):210-226

Fig. 1 - (A) Light microscopy (PAS, x400) showing amorphous deposition in mesangium and invading the basement
membrane. (B) Congo red stain under polarized light showing apple-green birefringence of amyloid deposits in glomeruli

and small arteries. (C) IMF showing amyloid deposition.

also described. Additionally, echocardiogram did not suggest
cardiac involvement.

Anticipating the need for institution of biological treat-
ment, all appropriate prophylactic measures were imple-
mented (the whole vaccination plan was updated, influenza
and antipneumococcal vaccination administered) and micro-
biological screening was completed, including screening for
latent tuberculosis. Due to positive tuberculin skin test and
thoracic CT scan sequels, started therapy for nine months with
isoniazid (300 mg/day).

At discharge date, reference to pCr of 2mg/dL and
albumin of 2.5g/dL, beyond the resolution of anasarca
and remaining symptomatology. Follow-up consultations in
rheumatology, internal medicine and nephrology were sched-
uled.

Later, given worsening renal function (maximum pCr of
2.9mg/dL) and aggravated proteinuria, which reached 20 g/day
(with several hypoalbuminemia of 1.9 g/dL), biological therapy
with etanercept was instituted (50 mg/week).

One-year follow-up showed improvement in renal func-
tion, with pCr reduction from 2.9 to 1.6 mg/dL, proteinuria up
to 5.1g/day, albuminemia from 1.9 g/dL to 3.4g/dL and sedi-
mentation rate from 68 mm/h to 39 mm/h.

At 48 months of follow-up, pCr is stable (1.4mg/dL) and
proteinuria improved, under 400 mg/day. About AS, also with
a good and sustained response, with low disease activity,
keeping etanercept as the only immunosuppressive treat-
ment.

Success after administration of etanercept — widely used
in the treatment of inflammatory arthropathies — demon-
strates once again that one of the key factors in the treatment
and control of AA amyloidosis lies in controlling the under-
lying disease despite the presence of histologically chronic
stigmas.?
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