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DESCRIPTION

The Microbiology and Infectious Diseases group
comprises a diverse team including physicians,
microbiologists, nurses, technicians, and students.
Research focuses on Clinical Microbiology, Kid-
ney Transplant, and Infectious Diseases. In Clini-
cal Microbiology, studies include drug resistance
mechanisms, tuberculosis, Leishmaniasis, Chagas,
viral infections, and microbiome analysis. Kidney
Transplant research examines biomarkers, immune
responses to infections like CMV and COVID-19,
and the impacts of immunosuppression reduction.
Infectious Diseases research covers antibiotic
policies, multiresistant microorganisms, infections
related to foreign bodies, diabetic foot diseases,
and tuberculosis. Cutting-edge techniques like
Next Generation Sequencing and bioinformatics
are employed.

MAIN LINES OF RESEARCH
Clinical Microbiology

Detection and characterization of different
antimicrobial mechanisms of resistance. (Ferran
Navarro).

Epidemiology of tuberculosis and anti-tuberculo-
sis resistance mechanisms (Montserrat Garrigo).

Molecular diagnosis in infectious diseases, taxo-
nomy (Ferran Navarro and Elisenda Miro).

- Microbiome description in clinical samples (Ferran
Navarro, Elisenda Mird, and Alba Rivera).

Leishmaniosis: epidemiology, characterization
and diagnosis and Chagas: diagnosis and conge-
nital infection (Carmen Murioz and Teresa Llovet).
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Medical care projects (Ferran Sanchez). Early
bloodstream infection detection by NGS of cfD-
NA (Alba Rivera).

Infectious Diseases

Restricted-use policies for antimicrobial agents
and suitable use of antimicrobial agents.

Study of antimicrobial multiresistant microorga-
nism infections requiring patient isolation.

Study of foreign body infections such as joint pros-
theses, catheters, cardiac prosthesis, and pacemakers.

Tuberculosis infectious diseases.

SCIENTIFIC CHALLENGES

Technique Standardization: Each research area,
including Clinical Microbiology, Kidney Transplant,
Infectious Diseases, and cfDNA analysis, requires
standardized techniques. Ensuring consistency in
methodologies across diverse disciplines poses a
significant challenge.

Data Management and Analysis: With the adop-
tion of advanced techniques like Next Generation
Sequencing and bioinformatics in various fields,
managing and analyzing large datasets beco-
mes crucial. Developing robust analytical tools
and strategies applicable to different research
domains is a challenge.

Sample Quality and Handling: Maintaining sample
integrity and minimizing contamination during co-
llection, processing, and storage is vital across all
research areas. Developing standardized protocols
and ensuring reproducibility are key challenges.

Interdisciplinary Collaboration: As research
becomes increasingly multidisciplinary, foste-
ring effective collaboration among experts from
diverse fields poses a challenge. Overcoming
communication barriers and integrating knowle-
dge from different disciplines are essential for
holistic research outcomes.

Addressing Antimicrobial Resistance: Unders-
tanding and combating antimicrobial resistance
remains a critical challenge in Clinical Microbiolo-
gy and Infectious Diseases research. Developing
novel strategies to tackle resistant pathogens
while preserving antibiotic efficacy is imperative.

Integration into Healthcare Systems: Success-
fully integrating research findings and innovative

technologies into existing healthcare systems
presents logistical and structural challenges.

ACTIVE GRANTS

Rivera Martinez, Maria Alba. Diagnéstico etioldgico
de la infeccién del torrente sanguineo en pacien-
tes adultos con sepsis mediante secuenciacion
masiva. P122/00280. Instituto de Salud Carlos |lI
(ISCIII). Duration: 2023-2025. 87.120,00 €.

DOCTORAL THESES DEFENDED

Lucena Nemirosky, Judith. Resistencia a azitro-
micina en Mycoplasma genitalium y Neisseria go-
norrhoeae en Barcelona. 27/03/2023. Universitat
Autonoma de Barcelona. Supervisors: Sanchez
Reus, Fernando; Prim Bosch, Nuria. http://hdl.
handle.net/10803/689778.

SCIENTIFIC PRODUCTION

Albiol N, Lynton E, Aso O, Moga E, Vidal S, Go-
mez L, Santiago JA, Triquell M, Roch N, Lazaro E,
Gonzalez |, Lopez J, Esquirol A, Sierra J, Martino
R, Garcia . mMRNA-1273 SARS-CoV-2 vaccine

in recently transplanted allogeneic hemato-
poietic cell transplant recipients: Dynamics of
cellular and humoral immune responses and
booster effect. LEUKEMIA RESEARCH. 2023;
132:107347. DOI:10.1016/j.leukres.2023.107347.
PMID:37356281. IF:2,700 (Q3/7D). Document
type: Article.

Arnau A, Abras A, Ballart C, Fernandez A, Torri-
co MC, Tebar S, Llovet T, Géllego M, Mufioz C.
Evaluation of the Diagnostic Sensitivity of the
VIASURE <i>Leishmania</i> Real-Time PCR De-
tection Kit Prototype for the Diagnosis of Cuta-
neous and Visceral Leishmaniasis. Transboundary
and Emerging Diseases. 2023; 2023:1172087.
DOI:10.1155/2023/1172087. IF:4,300 (Q1/1D).
Document type: Article.

Atamna A, Margalit |, Ayada G, Babich T, Nau-
cler P, Valik JK, Giske CG, Benito N, Cardona R,
Rivera A, Pulcini C, Fattah MA, Haquin J, Mac-
gowan A, Chazan B, Yanovskay A, Ben R, Landes
M, Nesher L, Zaidman A, McCarthy K, Paterson
DL, Tacconelli E, Buhl M, Mauer S, Rodriguez J,
de Cueto M, Oliver A, de Gopegui ER, Cano A,
Machuca |, Gozalo M, Martinez L, Gonzalez EM,
Alfaro IG, Salavert M, Beovic B, Saje A, Mueller
M, Pagani L, Vitrat V, Kofteridis D, Zachariouda-
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w PMID:36571672. IF:7,500 (Q1/2D). Document and emergence of CTX-M-27-ST131 Escherichia
; type: Article. coli high-risk clones causing healthcare-associa-
— Badia L Carmezim J, Perez MT, Bereciartua E, ted bacteraemia of urinary origin in Spain (ITU-
: Lépez LE, Montenegro MR, Pomar V, Andrés BRAS-2 project). JOURNAL OF ANTIMICROBIAL
o M, Petkova E, Sopena N, Lora J, Monsalvez V, CHEMOTHERAPY. 2023; 78(9). DOI10.1093/

E Ramirez MF, Gomez S, Boix L, Meije Y, Jime- jac/dkad234. PMID:37533351. IF:5,200 (Q1/3D).

N nez E, Gasch O. Randomized Clinical Trial of Document type: Article.

O the Need for Antibiotic Treatment for Low-Risk Berengua C, Miro E, Gutierrez C, Sdnchez M,

o Catheter-Related Bloodstream Infection Caused Mulero A, Ramos P, del Cuerpo M, Torrego A,

< by Coagulase-Negative Staphylococci. Antibio- Garcia |, Pajares V, Navarro F, Martino R, Rabella

i tics-Basel. 2023; 12(5):839. DOI:10.3390/antibio- N. Detection of cytomegalovirus in bronchoal-

w tics12050839. PMID:37237744. IF:4,800 (Q1/3D). veolar lavage fluid from immunocompromised

o Document type: Article. patients with pneumonitis by viral culture and

> Batista S, Fernandez M, Nicolas LS, Martinez D, DNA quantification. JOURNAL OF VIROLOGI-

z Rubio M, Garrigo M, Vila J, Tudé G, Gonzélez CAL METHODS. 2023; 317.1.14743. DO|.1(?.1016/J.
J.In Vitro Effect of Three-Antibiotic Combina- Jviromet 2023.114743. PMID:37116585. IF:3,100

; tions plus Potential Antibiofilm Agents against (Q2/5D). Document type: Article.

< Biofilm-Producing Mycobacterium avium and Calbo E, Hernandez S, Sopena N, Castella L,

w Mycobacterium intracellulare Clinical Isolates. Lépez J, Cuquet J, Lépez M, Perez R, Gudiol
Antibiotics-Basel. 2023; 12(9):1409. DOI:10.3390/ C, Coloma A, Marimon M, Espinach J, Andrés
antibiotics12091409. PMID:37760706. IF:4,800 M, Martos P, Rodrigues GC, Limon E. Late poor
(Q1/3D). Document type: Article. outcomes of Clostridioides difficile infections in
Batlle M. Badia JM, Hernandez S, Grau S, Padulles oncological patients: A multicentre cohort study.
A Boix L Giménez M. Ferrer R, Calbo E, Limon E, Journal Of Infection Prevention. 2023; 24(4).
Pujol M, Horcajada JP, Smithson A, Ros NB, Go- DOI:10.1177/17571774231165410. PMID:37333870.
mila A, Pomar V, Toboso SH, Murgadella A, Perez Document type: Article.

AO, Temple MD, Molpeceres SV, Pardo DR, Rio de Mendoza C, Carrizo P, Sauleda S, Richart A,
AD, Lugue MFS, Blanco NV, Acedo SO, Guitart Rando A, Mir6 E, Benito R, Ayerdi O, Encinas B,
SS, Nicolas EM, Noblia LB, Pérez ODR, Rodriguez Aguilera A, Reina G, Rojo S, Gonzaélez R, Fernan-

'; MPG, Barcons IA, Serra NJ, Calva LC, Lérida A, dez M, Liendo P, Montiel N, Roc L, Trevifio A, Po-

o Torras SG, Martinez LH, Mifiambres C, Matellane zuelo MJ, Soriano V, The Spanish Network HTLV.

a JM, Jofre CS, Estada SB, Carrascosa MC, Mota The slowdown of new infections by human retro-

i ST, Barrena DS, Members of the 7VINCut Study viruses has reached a plateau in Spain. JOURNAL
G, on behalf of VINCat P. Reducing the duration OF MEDICAL VIROLOGY. 2023; 95(5):e28779.

:EI of antibiotic therapy in surgical patients through DOI:10.1002/jmv.28779. PMID:37212269.

- a specific nationwide antimicrobial stewardship IF:12,700 (Q1/1D). Document type: Review.

= program. A prospective, interventional cohort de Mendoza C, Rando A, Miré E, Pena MJ, Ro-

<Z£ 'SI'TUMC:E;FiZEIIE,EFAA;E)N’\'IFQLZJC());RQZA(\;)?(;?9,1_3 driguez |, Ortega D, Gonzélez A, Reina G, Pintos

T ' ' ’ |, Pozuelo MJ, Soriano V, Spanish HTLV. Adult

: Efall[103;2;61/;;;TETCl)CZgé(?é?/z%iggicument T-cell leukemia/lymphoma in HTLV-1 non-ende-

o ' B : mic regions. JOURNAL OF CLINICAL VIROLOGY.

N type: Article. 2023: 167:105578. DOI-10.1016/}jcv.2023.105578.

ki M, Maraki S, Weissman Y, Paul M, Dickstei Y,
Yahav D, ESCMID Study Infect Elderly ES GRP.
Outcomes of octogenarians and nonactogena-
rians with Pseudomonas aeruginosa bacteremia:
a multicenter retrospective study. INFECTION.
2023; 51(4). DOI:10.1007/515010-022-01973-x.

Becerra F, Gdmez S, Herndndez M, Gijon D, Sive-
rio A, Berbel D, Sédnchez C, Cercenado E, Rivera
A, de Malet A, Xercavins M, Ruiz de Gopegui E,
Canoura L, Martinez JA, Seral C, Del Pozo JL, Co-
tarelo M, Diaz J, Cantén R, Oliver A, Horcajada JP,
Ruiz P. Significant increase of CTX-M-15-ST131
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PMID:37660433. IF:8,800 (Q1/2D). Document
type: Article.

Escrihuela F, Berbel D, Fernandez N, Escola L,
Mufoz P, Olmedo M, Goenaga MA, Goikoetxea
J, Farifas MC, De Alarcéon A, Mirdé UM, Ojeda G,
Plata A, Cuervo G, Carratala J, GAMES I. Impact

outbreak. PARASITOLOGY. 2023; DOI:10.1017/
S0031182023001336. PMID:38105582. IF:2,400
(Q2/5D). Document type: Article.

Fructuoso A, Raba AB, Deras EB, Sanchez L,
San Cecilio RV, Esteve AF, Vega LC, Martinez E,
Garcia M, Coronado PS, Morales NDV, Larrondo

E of Intermediate Susceptibility to Penicillin on An- SZ, Cano NR, Blanca AM, Marrero DH, Castello
D timicrobial Treatment and Outcomes of Endocar- IB, Ramos JP, Ochoa AS, Molas CF, Roncero FG,
': ditis Caused by Viridans and Gallolyticus Group Ramirez AT, Guldris SC, Flores IP. Sodium-glu-
— Streptococci. CLINICAL INFECTIOUS DISEASES. cose cotransporter-2 inhibitor therapy in kidney
o 2023; DOI:10.1093/cid/ciad375. PMID:37345869. transplant patients with type 2 or post-transplant
E IF:11,800 (Q1/1D). Document type: Article. diabetes: an observational multicentre study.
- Escrihuela F, Kaasch AJ, Von M, Rieg S, Kern WV, Clinical Kidney Journal. 2023; 16(6). DOI:10.1093/
O Seifert H, Song K-H, Liao C-H, Tilley R, Gott H, ckj/sfad007. PMID:37260993. IF:4,600 (Q1/2D).
e Scarborough M, Gordon C, Llewelyn MJ, Kuehl R, Document type: Article.
z Morata L, Soriano A, Edgeworth J, De Gopegui Grillo S, Pujol M, Miré UM, Lépez J, Euba G, Gasch
%) ER, Nsutebu E, Cisneros JM, Fowler VG, Thwaites O, Boix L, Garcia MJ, Pérez MT, Gomez S, Oriol |,
e G, Lépez J, Barlow G, Ternavasio HG, Rodriguez Lépez LE, Pedro ML, San R, Aguado JM, Gioia F,
- J, Lépez LE, Endocarditis S, International Sta- Iftimie S, Morata L, Jover A, Garcia G, Loeches
2 phylococcus Aureus Collaboration Study G, The B, Izquierdo A, Goikoetxea AJ, Gomila A, Dietl B,
z European Society of Clinical Microbiology and Berbel D, Videla S, Hereu P, Padullés A, Pallarés N,
Infectious Diseases Study G. Impact of adheren- Tebé C, Cuervo G, Carratala J, SAFO G. Cloxacillin
; ce to individual quality-of-care indicators on the plus fosfomycin versus cloxacillin alone for methi-
< prognosis of bloodstream infection due to Sta- cillin-susceptible Staphylococcus aureus bac-
%) phylococcus aureus: a prospective observational teremia: a randomized trial. NATURE MEDICINE.
multicentre cohort. CLINICAL MICROBIOLOGY 2023; 29(10). DOI:10.1038/541591-023-02569-0.
AND INFECTION. 2023; 29(4). DOI:10.1016/,. PMID:37783969. IF:82,900 (Q1/1D). Document
cmi.2022.10.019. PMID:36283610. IF:14,200 type: Article.
(Q1/1D). Document type: Article. Hernandez MDG, Cardozo AR, Rombauts A,
Espindola R, Vella V, Benito N, Mur |, Tedeschi S, Endocarditis with disseminated thromboembolis-
Zamparini E, Hendriks J, Sorli L, Murillo O, Solde- ms and hypercoagulable state. European Journal
vila L, Scarborough M, Scarborough C, Kluytmans of Internal Medicine. 2023; 108. DOI:10.1016/j.
J, Ferrari MC, Pletz MW, McNamara |, Escudero ejim.2022.10.004. PMID:36261310. IF:8,000
R, Arvieux C, Batailler C, Dauchy FA, Liu WY, Lora (Q1/2D). Document type: Editorial Material.
— J. .Praena J. Us’F|anowsl<l| A Cinconze E, Pelle- Herrero M, Broner S, Cruells A, Esteve S, Ferre L,
o grini M, Bagnoli F, Rodriguez J, Dolores Del Toro Mendioroz J, Jane M, Pitart C, Working GRPMR-
O M. ARTHR G. Incidence, associated burden of SC. Epidemiology and antimicrobial resistance
a disease, and healthcare utilisation of prosthetic orofile of Neisseria gonorrhoeae in Catalonia,
i joint infections due to Staphylococcus aureus Spain, 2016-2019. EUROPEAN JOURNAL OF
y :Ri“;;?zi;hi?p'ta's' The COMBACTE-NET CLINICAL MICROBIOLOGY & INFECTIOUS
< ulticentre study. JOURNAL OF = DISEASES. 2023; 42(7). DOI:10.1007/510096-
= HOSPITAL INFECTION. 2023; 142. DOL10.1016/. 023-04601-0. PMID:37162616. IF:4,500 (Q2/4D).
= jhin.2023.09.012. PMID:37797656. IF:6,900 Document type: Article.
pd (Q1/2D). Document type: Article.
< ; ] ) Jacques C, Alarcén M, Barbera MJ, Fuertes |,
" E:Lr;?r;dﬁu?oiogzjizéf'efﬂa;;:Ii’n:kikrtga’l'— Martin G, Lépez J, Vives A, Rodriguez R, Ros M,
o~ ' ' ' ' Rius C, De Olalla PG. Epidemiological Charac-
o llego M. Typing of <i>Leishmania</i> isolates teristics and Factors Associated with Repeat
o~ from vectors and leporids of the Madrid (Spain)
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Sexually Transmitted Infections in Barcelona,
Spain Over a Decade. ARCHIVES OF SEXUAL BE-
HAVIOR. 2023; DOI:10.1007/s10508-023-02711-
6. PMID:37875628. IF:3,800 (Q1/2D). Document
type: Article.

Lépez MO, Pérez |, Molina M, José M, Trujillo

DOI:10.3390/jcm12113624. PMID:37297818.
IF:3,900 (Q2/4D). Document type: Article.

Ravn C, Neyt J, Benito N, Abreu MA, Achermann
Y, Bozhkova S, Coorevits L, Ferrari MC, Gammel-
srud KW, Gerlach U-J, Giannitsioti E, Gottliebsen
M, Jergensen NP, Madjarevic T, Marais L, Menon

E H, Redondo D, Lépez V, Facundo C, Villanego A, Moojen DJ, Paakkonen M, Pokorn M, Pérez D,
D F, Rodriguez M, Carmen M, Antén P, Rivas A, Renz N, Saavedra J, Sabater M, Sendi P, Tevell
': Cabello S, Portolés J, de la Vara L, Tabernero G, S, Vogely C, Soriano A. Guideline for manage-
[ Valero R, Galeano C, Moral E, Ventura A, Coca A, ment of septic arthritis in native joints (SANJO).
o Angel M, Hernandez R, Shabaka A, Ledesma G, Journal Of Bone And Joint Infection. 2023; 8(1).
E Bouarich H, Angeles M, Pérez L, Cruzado L, Emilio DOI:10.5194/jbji-8-29-2023. PMID:36756304.
- J, Jiménez C. Management of immunosuppres- Document type: Article.
O sive therapy in kidney transplant recipients with Rivera A Vifiado B, Benito N, Docobo F, Fernan-
o COVID-19. A rr'wulticen.tre national study derived dez F, Fernandez J, Guinea J, Lépez A, Moreno
z frorTm the Spanish .So<3|ety of Nephrology COYID MA, Larrosa MN, Oliver A, Navarro F. Recommen-
%) registry. Nefrologia. 2023; 43(4). DOI10.1016/ dations of the Spanish Antibiogram Committee
" nefroe.2023.08.004. PMID:37661514. Document (COESANT) for in vitro susceptibility testing
. type: Article. of antimicrobial agents by disk diffusion. Enfer-
> Marais LC, Nieuwoudt L, Nansook A, Menon A, medades Infecciosas Y Microbiologia Clinica
z Benito N. Tuberculous arthritis of native joints (english Ed.). 2023; 41(9). DOI:10.1016/j.eim-
- a systematic review and European Bone and ce.2022.12.009. PMID:36610835. Document type:
; Joint Infection Society workgroup report. Jour- Article.
< nal Of Bone And Joint Infection. 2023; 8(4). Ruiz J, Escola L, Monje AE, Herrera S, Rivera A
& DOI10.5194/jbji-8-189-2023. PMID:37780528. The Interventions and Challenges of Antimicrobial
Document type: Article. Stewardship in the Emergency Department. An-
Mulet M, Osuna R, Zamora C, Artesero |, Ards M, tibiotics-Basel. 2023; 12(10):1522. DOI:10.3390/
Vera P, Corddn A, Vilalta N, San P, Abril A, Moliné antibiotics12101522. PMID:37887223. IF:4,800
A, Morén |, Lépez J, Vidal S. Dysregulated neutro- (Q1/3D). Document type: Review.
phil extracellular traps formation in sepsis. IMMU- Ruiz J, Herrera S, Rivera MA, Monje AE, Hernan-
NOLOGY. 2023; 170(3). DOI:10.1111/imm.13676. dez H, Pereia CS, Martinez YM, Puig M. Programa
PMID:37381594. IF:6,400 (G2/3D). Document de optimizacién de antibioterapia en infeccion
type: Article. urinaria por cepas multirresistentes en el servicio
Pérez S, Grijota MD, Anibarro L, Rabunal R, Sabria de urgencias. Revista Espafola de Quimiotera-
. J, Gijén P, Pomar V, Garcia M, Dominguez A, Trigo pia. 2023; 36(5). DOI:10.37201/req/009.2023.
o M, Santos MJ, Cebollero A, Rodriguez S, Moga PMID:37458335. IF:1,900 (Q4/9D). Document
O E, Penas A, Martos C, Ruiz MJ, Garcia El, Alcai- type: Article.
i de F, Santin M. Reversions of QuantiFERON-TB Ruiz J, Monje AE, Medina D, Herrera S, Herandez
o Gold Plus in tuberculosis contact investigation: H, Rivera MA, Pereira CS, Puig M. PREDICTION
B A prospective multicentre cohort study. PLoS OF MULTIDRUG-RESISTANT BACTERIA IN URI-
< One. 2023; 18(8):e0285917. DOI:10.1371/journal. NARY TRACT INFECTIONS IN THE EMERGEN-
; pone.0285917. E’MI[?:37647315. IF:3,700 (Q2/4D). CY DEPARTMENT. JOURNAL OF EMERGENCY
. Document type: Article. MEDICINE. 2023; 65(1). DOI:10.1016/j.jemer-
< Pomar V, Benito N, Duch P, Colome M, Rivera A, med.2023.04.004. PMID:37385920. IF:1,500

2023

Domingo P. Acute Bacterial Meningitis in Heal-
thy Adult Patients: A Prospective Cohort Study.
Journal of Clinical Medicine. 2023; 12(11):3624.

(Q3/7D). Document type: Article.

Sojo J, Lépez |, Herndndez A, Retamar P, Merino
De Lucas E, Escola L, Bereciartua E, Garcia E, Pin-
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tado V, Boix L, Natera C, Sorli L, Borrell N, Amador
C, Shaw E, Jover A, Molina J, Martinez RM, Due-
nas CJ, Calvo J, Lecuona M, Pomar V, Borreguero
I, Palomo V, Docobo F, Pascual A, Rodriguez J.
Effectiveness of fosfomycin trometamol as oral
step-down therapy for bacteraemic urinary tract
infections due to MDr. Escherichia coli: a post
hoc analysis of the FOREST randomized trial.
JOURNAL OF ANTIMICROBIAL CHEMOTHE-
RAPY. 2023; 78(7). DOI:10.1093/jac/dkad147.
PMID:37260299. IF:5,200 (Q1/3D). Document
type: Article.

INSTITUTE

Soriano V, Aguilera A, Benito R, Gonzalez R, Miro
E, Liendo P, Rodriguez JC, Cabezas T, Richart A,
Ramos JM, Barea L, Alvarez C, Trevino A, Go-

mez F, Corral O, de Mendoza C. Susceptibility to
hepatitis B virus infection in adults living in Spain.
LIVER INTERNATIONAL. 2023; 43(5). DOI:10.1111/
liv.15548. PMID:36809581. IF:6,700 (Q1/3D). Do-
cument type: Article.

RESEARCH

+ Torrico MC, Fernandez A, Ballart C, Solano M,
Rojas E, Abras A, Gonzales F, Arnau A, Tebar S,
Llovet T, Lozano D, Ariza E, Gascoén J, Picado A,
Torrico F, Munoz C, Gallego M. Usefulness of

SANT PAU

Matrix-Assisted Laser Desorption/lonization-Time
of Flight Mass Spectrometry in the Characteri-
zation of Leishmania Strains Causing Tegumen-
tary Leishmaniasis in Bolivia versus hsp70 Gene
Sequencing. Microbiology Spectrum. 2023;
11(1):e0347722. DOI:10.1128/spectrum.03477-22.
PMID:36633426. IF:3,700 (Q2/5D). Document
type: Article.
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