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Ulcerative Keratitis due to Kocuria palustris: An R

emerging pathogen

Queratitis ulcerativa por Kocuria palustris: un patégeno
emergente

Species from the genus Kocuria, earlier belonging to the genus
Micrococcus, have been described as the causative agents of bactere-
mia, endocarditis, peritonitis, cholecystitis, urinary tract infection,
brain abscesses and Keratitis.! The increased clinical cases reported
recently demonstrate the expanding spectrum of human infec-
tions caused by these microorganisms. Kocuria palustris was first
described in 19992 and reported together with Rothia mucila-
ginosa as the etiologic agent of an ulcerative keratitis case in
2014.3 We describe the first case of a K. palustris infection in pure
culture.

A 68 year old woman was admitted to our hospital with suspi-
cion of corneal ulcer in the left eye. She had been operated from
cataract 10 years ago and had suffered from several swelling epi-
sodes. The patient underwent trabeculoctomy six months before
the day of the admission. She had been using her monthly soft
contact lenses until 2 days before the admission, when the first
symptoms were present. She referred inflammation and swelling in
the left eye. She showed epiphora and visual loss. Her left eye pre-
sented an erythematous conjunctiva, chemosis and opacification
together with a central fluorescein-positive ulcer of approximately
1.4mm-2.6 mm depth. In the fundus ultrasound of the left eye,
vitreous opacities were observed. Suspicion of sub-scleral fissure
was then suggested. However, no other signs of endophthalmi-
tis or systemic infection symptoms were observed. Her right eye
was unsuspicious. The final diagnosis was an ulcerative keratitis
in the left eye possibly associated to the incorrect use of contact
lens.

A corneal scraping and a corneal ulcer smear of the left eye
were performed in order to identify the etiologic infectious agent.
The patient started therapy with topical levofloxacin (5 mg/ml)
and gentamicin (5 mg/ml) eye drops every hour, plus dexametha-
sone (1 mg/ml) eye drops twice daily. The corneal ulcer scraping
sample was cultured in a thioglycolate broth at 37 °C. The 16s ribo-
somal RNA PCR performed from the smear sample was positive.
The gene sequence analysis revealed K. palustris. After 4 days of

incubation, the thioglycolate demonstrated microbial growth. A
creamy colony grew on the blood agar plate subculture after 24 h of
incubation at 37 °C. K. palustris identification was confirmed using
MALDI-TOF. Susceptibility testing was performed following the
European Committee on Antimicrobial Susceptibility Testing
(EUCAST) standardized methodology. The MIC for different anti-
microbial agents using the Etest method were as follows:
penicillin G 0.125 pg/ml; clindamycin 0.125 p.g/ml; vancomycin
0.38 pwg/ml; gentamicin 0.19 pg/ml; moxifloxacin 0.5 pg/ml; rifam-
picin 0.016 pg/ml and linezolid 0.75 pg/ml. On the day 5, the
patient was discharged with a significant clinical improvement
and the treatment was adjusted to topical levofloxacin (5 mg/ml)
eye drops four times daily for the three following days. On the
follow-up visit, one month later, the patient showed no signs of
infection.

Isolates belonging to the former genus Micrococcus are
usually regarded as normal flora from skin and mucous membra-
nes. Kocuria species have been isolated from the environment and
clinical samples forming complex biofilms together with a variety
of other microorganisms.*” The clinical significance of Kocuria
species overall is frequently ignored, as clinical microbiology labo-
ratories consider it a contaminant due to its ubiquitous presence in
the human microbiota.® However, the reports of Kocuria spp. cli-
nical cases in the last years have highlighted its significance as a
potential and invasive pathogen especially in neonates and immu-
nocompromised patients.!’

Ocular infections due to Kocuria spp. have been also des-
cribed, including cases of keratitis,>® keratoconjunctivitis® and
canaliculitis.'® This rare infection showed an unpredictable
clinical course with frequent serious complications. As in the case
described here, there is usually a previous history of an eye disorder.
The infection management could require evisceration, keratoplasty
and amniotic membrane graft treatment in complicated cases; and
involved treatment with antimicrobials in all of the cases. Due to
its susceptibility pattern, Kocuria spp. is generally covered in the
empiric or initial directed antibiotic treatment with broad spec-
trum antibiotics. However, resistances to ampicillin, tetracycline
and quinolones have been described.!

The present report implies that Kocuria spp. should be taken in
consideration when isolated from corneal ulcer samples, especially
in patients with a previous history of eye disorders.


https://doi.org/
http://www.elsevier.es/eimc
http://crossmark.crossref.org/dialog/?doi=10.1016/j.eimc.2018.10.016&domain=pdf
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
mailto:ana.pulido@salud.madrid.org
https://doi.org/10.1016/j.eimc.2018.05.018
http://crossmark.crossref.org/dialog/?doi=10.1016/j.eimc.2018.10.016&domain=pdf
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0095
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0100
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0105
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0110
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0110
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0110
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0110
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0110
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0110
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0110
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0110
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0110
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0110
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0110
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0110
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0110
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0110
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0110
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0110
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0110
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0110
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0110
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0110
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0110
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0110
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0110
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0110
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0110
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0110
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0110
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0110
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0110
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0110
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0110
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0110
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0110
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0110
mailto:llopez@us.es
https://doi.org/10.1016/j.eimc.2018.06.001
http://crossmark.crossref.org/dialog/?doi=10.1016/j.eimc.2018.10.016&domain=pdf
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0065
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
mailto:y_smani@hotmail.com
mailto:ysmani-ibis@us.es
https://doi.org/10.1016/j.eimc.2018.06.002
http://crossmark.crossref.org/dialog/?doi=10.1016/j.eimc.2018.10.016&domain=pdf
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0035
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0040
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0045
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
mailto:emilio.guirao@gmail.com
https://doi.org/10.1016/j.eimc.2018.06.012
http://crossmark.crossref.org/dialog/?doi=10.1016/j.eimc.2018.10.016&domain=pdf
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0050
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0055
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0070
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0075
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0080
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0090
mailto:carlosrlucas87@gmail.com
https://doi.org/10.1016/j.eimc.2018.10.014
http://crossmark.crossref.org/dialog/?doi=10.1016/j.eimc.2018.10.016&domain=pdf

Cartas cientificas / Enferm Infecc Microbiol Clin. 2019;37(6):415-423

Bibliografia

1.

Purty S, Saranathan R, Prashanth K, Narayanan K, Asir ], Sheela Devi C,
et al. The expanding spectrum of human infections caused by Kocuria spe-
cies: a case report and literature review. Emerg Microbes Infect. 2013;2:e71,
http://dx.doi.org/10.1038/emi.2013.71. Epub 2013 Oct 23.

. Kovacs G, Burghardt J, Pradella S, Schumann P, Stackebrandt E, Marialigeti K:.

Kocuria palustris sp. nov., and Kocuria rhizophila sp. nov., isolated from the rhi-
zoplane of the narrow-leaved cattail (Typha angustifolia). Int J Syst Bacteriol.
1999;49:167-73.

. Mattern RM, Ding ]. Keratitis with Kocuria palustris and Rothia mucilaginosa

in Vitamin A deficiency. Case Rep Ophthalmol. 2014;5:72-7, http://dx.doi.org/
10.1159/000360391

. Kandi V, Palange P, Vaish R, Bhatti AB, Kale V, Kandi MR, et al. Emerging bacte-

rial infection: identification and clinical significance of Kocuria species. Cureus.
2016;8:e731, http://dx.doi.org/10.7759/cureus.731

. Dotis ], Printza N, Stabouli S, Papachristou F. Kocuria species perito-

nitis: although rare, we have to care. Perit Dial Int. 2015;35:26-30,
http://dx.doi.org/10.3747/pdi.2013.00138

. Becker K, Rutsch F, Uekétter A, Kipp F, Konig J, Marquardt T, et al. Kocuria

rhizophila adds to the emerging spectrum of micrococcal species involved in
human infections. J Clin Microbiol. 2008;46:3537-9, http://dx.doi.org/10.1128/
JCM. 00823-08. Epub 2008 July 9.

. Lee MK, Choi SH, Ryu DW. Descending necrotizing mediastinitis caused by Kocu-

ria rosea: a case report. BMC Infect Dis. 2013;13:475.

. Pedro-Aguilar L, Ramirez-Miranda A, Bautista-de Lucio VM, Navas A,

Ortiz-Casas M, Graue-Hernandez EO. Epidemiology and outcomes of Kocu-

10.

423

ria keratitis. Eye Contact Lens. 2016;42:e20-4, http://dx.doi.org/10.1097/
ICL.0000000000000173

. Inada N, Shoji J, Yamagami S. Atopic keratoconjunctivitis complicated by Kocu-

ria koreensis Keratitis: the first case. Allergy Asthma Clin Immunol. 2017;13:6,
http://dx.doi.org/10.1186/s13223-017-0178-9

Ali MJ, Pujari A, Motukupally S, Naik MN. Kocuria rosea canaliculitis: a clinico-
microbiological correlation. Ophthalmic Plast Reconstr Surg. 2014;30:e139-40,
http://dx.doi.org/10.1097/I0P.0b013e3182a650dd

Maria Almagro-Molto *, Sebastian Suerbaum, S6ren Schubert

Max von Pettenkofer-Institut fiir Hygiene und Medizinische
Mikrobiologie, Faculty of Medicine, Ludwig Maximilian University,
Munich, Germany

*Corresponding author.
E-mail address: malmagrom@gmail.com (M. Almagro-Molto).

https://doi.org/10.1016/j.eimc.2018.10.016

0213-005X/

© 2018 Elsevier Espafia, S.L.U. and Sociedad Espafiola de Enfermedades Infecciosas
y Microbiologia Clinica. All rights reserved.


dx.doi.org/10.1038/emi.2013.71
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0060
dx.doi.org/10.1159/000360391
dx.doi.org/10.1159/000360391
dx.doi.org/10.7759/cureus.731
dx.doi.org/10.3747/pdi.2013.00138
dx.doi.org/10.1128/JCM. 00823-08
dx.doi.org/10.1128/JCM. 00823-08
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
http://refhub.elsevier.com/S0213-005X(18)30206-4/sbref0085
dx.doi.org/10.1097/ICL.0000000000000173
dx.doi.org/10.1097/ICL.0000000000000173
dx.doi.org/10.1186/s13223-017-0178-9
dx.doi.org/10.1097/IOP.0b013e3182a650dd
mailto:malmagrom@gmail.com
https://doi.org/10.1016/j.eimc.2018.10.016

	Ulcerative keratitis due to Kocuria palustris: An emerging pathogen
	References

	Bibliografía
	Association of blaOXA-1, and aac(6´)-Ib-cr with ST405 K. pneumoniae clone
	Acknowledgements

	References
	Escherichiaprotect protect unhbox voidb@x penalty @M  {}coli causing meningitis in an adult: A case report and experimental characterization of its virulence
	Funding

	References
	Ascitis linfocitaria con niveles elevados de adenosina deaminasa secundaria a infeccin por Chlamydia trachomatis
	Bibliografía
	Septic arthritis caused by Staphylococcus caprae following arthroscopic meniscus tear repair in a patient without any foreign device
	Funding
	Conflict of interests

	References
	Ulcerative keratitis due to Kocuria palustris: An emerging pathogen
	References

