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A. baumannii | Acinobacter baumannii

AMR Antimicrobial resistance

ASB a! b{ejLt 9w. | D{ ¢

ATPase Microbiology test able to detedlifferent MDROS
C. diff. Clostridium difficile

CAUTI Catheter associated urinary tract infection

CDC Centers for Disease Control and Prevention (USA)
CDI Clostridium difficile Infection

ClLabsi Central Lineassociated blood Stream infection
CPE Carbapenemaseroducing Enterobacteriaceae
CRE Carbapenenresistant Enterobacteriaceae

DDD Defined daily dose

ECDC European Centre for Disease Prevention and Control
E. coli Escherichia coli

ESBLs Extendedspectrum betalactamases

ESCMID EuropeanSociety of Clinical Microbiology ahdfectious Diseases
EU European Union

EU/EEA European Union and European Economic Area
G+ Gram positive

G Gram negative

GA Gran Agreement

GNB Gram negative bacils

GUI Graphical User Interface

HAI HealthcareAssociated Infections

H® HealthcarePractitioner

HCW Healthcare Worker

HH Hand Hygiene

HIS Hospital information System

HW Hardware

IC Infection Control

ICT Information and Communication Technologies
ICU Intensive Care Unit

IPSec Internet Protocol Security

KPC Klebsiella pneumoniae carbapenemase

K. pneumonia

Klebsiella pneumoniae

LIS

Laboratory Information System

LOS Length of Stay

LTCFs Longterm care facilities

MDROs Multidrug-resistant organisms

MRSA Methicillin-resistant Staphylococcus aureus
MSSA Methicillin-sensitive Staphylococcus aureus
NI Nosocomial infection(s)

OCDE Organisation for Economic @peration and Development
OR Operating Room

PCR Polymerase Chain Reaction

PN ParenteralNutrition

S. aureus Staphylococcus aureus
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SSi Surgical Site infection

SW Sotware

us United States

VAP Ventilator-Associated Pneumonia

VOC Volatile Organic Compour(dolatiles, volatile metabolic fingerprints, V@t&tabolite profiles)
VRE Vancomycinresistant enterococci
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A. baumannii Acinobacter baumannii

ASB a! b{eiLt 9w. | D{ ¢

ATPase Prueba microbiolégica para detectar diferentes MDRO

C. diff. Clostridium difficile

CAUTI Infeccion del tracto urinario asociadécatéter- del inglés¥/ | (i #sSdcisted)
dZNA Y NB GNF Ol AyTFSOGAz2YyQ

CDC Centros de Control y Prevencion de EnfermedadassEUY

CDI LYFSOOAsyYy L3 NJ Wdeliinglasft NR R K kK RR B2V T RO X

ClLabsi infecciones en dbrrente sanguineo asociadas con la via centdel inglés
Eentral Lind a2 OAF GSR 6ft22R {iUNBIY AYyTS

cov Compuesto organico volatil (volatil, huella metabdlica volatil, perfil COV de
metabolitos)

CPE EPC Enterobacteriasproductoras decarbaperemasa- del inglés
W/ I NB I LIBINBRIIZDE YT 9y iSNRol OGSNARI OSI

CRE Enterobacterias resistentea loscarbapenemesR St Ay 3t S& W/ |
NBaAadlryd 9yGiSNRol OGSNRIF OSE SQ

DDD Dosis diaria definida

ECDC Centro Europeo para la Prevencion y ControEdéermedades

E. coli Escherichia coli

EHR Registro Electronico de Salud del pacierf@S t 0y BIOJIANPY A O |

ESBL BLEE Betalactamasas de espectro extendido

ESCMID Sociedad Europea de Microbiologia Clinica y Enfermedades Infecciosas

EEA Area Econdmica Europea

EEUU Estados Unidos

G+ Gram positivo

G Gram negativo

GA Acuerdo concedidedel inglésP NI yiG ! ANBSYSyidQ

GNB Bacillus gram negativo

GUI Interfaz gréfica del usuario

HCP Personal sanitariedel inglés#lealthcare NI OG A (A 2 Yy SN

HCW Trabajador sanitariedel inglés® S £ G KOF NB 2 2 NJ SND

HIS Sistema de Informacion Hospitalaridel inglésV| 2 a LIA G £ Ly @2

HM Higiene de las manos

HW Hardware

IAAS Infecciones asociadas a la atencién en salud

IC Control de infeccionesdel inglésk Yy F SOGA2Y [/ 2y INRBE Q

IPSec Internet Protocol Securityfprotocolos de seguridad de internet)

K. pneumoniae

Klebsiella pneumoniae

KPC

Carbapenemasa de Klebsiella pneumoniae

LIS Sistema de Informacion de Laboratoriodel inglésW[ I 6 2 NI ( 2 NB
Systenf)

LOS Duracion de un episodio individual de ingreso hospitaladel inglésEength of
{areaq

LTCFs Unidades de larga estancidel ingléstongli SN O NB FI OAf }

MDRO OMR- Organismo de multirresistencianaedicamentos

MRSA SARM Staphylococcus aureus resistente a meticilina

MSSA SASM Staphylococcus aureus sensible a meticilina
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NI Infeccion nosocomiatel inglésd 2 42 02 YAt Ay FSOGA2Y
OCDE Organizacion para la Cooperacion y el Desaridlondémicos

OR Quiréfano

PCR RCR Reaccion en cadena de la polimerasa

PN Nutricién parenteral

RAM Resistencia antimicrobiar(an inglés AMR

S. aureus Staphylococcus aureus

SSli ISQ- infeccién del sitio quirdrgico

SW Software

TIC Tecnologia de lmformacién y de la comunicacién (en inglés: ICT)
UClI Unidad de cuidados intensivos

UE Unién Europea

VAP NAV- neumonia asociada al ventilador

VRE ERV Enterococo Resistente a la Vancomicina
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OR Quirofan

PCR RCR Reaccid en cadena de la polimerasa
PN Nutricio parenteral

RAM Resisténcia antimicrobiana (amglés, AMR)
S. aureus Staphylococcus aureus

SSi ISQ- infeccié del lloc quirargic

SW Programari

TIC Tecnologia de la informacié i de la comunicacio (en anglés, ICT)
ucCl Unitat de cures intensives

UE Unié Europea

VAP NAV- pneumonia associada al ventilador
VRE ERV Enterococ Resistent a la Vancomicina
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Healthcareassociated infections (HAIsprdy 2 82 ORY R fad€2 aAATIS AU A 2y &
defined as infections acquired in hospital by a patient who was admitted for a reason other
than that infection. The European Centre for Disease Prevention and Control (ECDC)
estimated that 2,609,911 new case$ HAI occur every year in the European Union and
European Economic Area (EU/EEA).

Theuncontrolled transmission of multidrug resistant organismgMDROE | {1 | W{ dzLJS NI
via patient to patient, patient to staff to patient, or patient to surfacepatient, is a major

problem in healthcare systems. This causggnificant morbidity, mortality and increased
hospitalization and costs, as well as adversely affecting patient experience. ECDC reports that
the cumulative burdenof the main HAIs is estimadeat 501 DALY (disabitigjusted life

years) per 100,000 general population each year in EU/EEA. Pneumonia and primary
bloodstream infection impose the highest burden, representing over 60% of the total
estimation. Additionally, studié$ollowing the hdications by theCentresor Disease Control

and Prevention (CDC) Network at the US, suggest thabtakannual costfor the 5 major

infections was$9.8 billion (95%Cl, $8%11.5 billion).

HAIs are also related to a more pressing problem worldwatgimicrobial resistance

(AMR).! aw A& NBaLRyaaotS F2NJ wpZnnn RSIOGK& |
(treatment and societal costgvery year in the EU alone. Worldwide, 10 million deaths per

year are projected between 2015 and 2050 and expeatechulative losses in OECD
countries due to AMR will be USD 2.9 trillion by 2050, if current infection and resistance
trends are not reversed. AMR accounts for USD 10,000 to 40,000 additional hospital costs
per patient in OECD countries and these figures l&kely to double if considering other

indirect costs.

Antimicrobial resistance ifinked to excessive and inappropriate use of antimicrobial
medicines and poor infection control practicés The consumption of specific antibiotics
used for treatment of multidrugesistant bacterial infections has almost doubled in Europe
from 2010 to 2014with a high variability of antibiotic consumption across OECD countries.
Three of the countries where (hANTISUPERBUGS procurers are locgted.: UK, Spain

1 Burden of Healthcare -Associated Infections in Europe (October 2016) PLOS Medicine |
DOI:10.1371/journal.pmed.1002150

2 Health care 1 associated infections: ameta  -analysis of costs and financial impact on the US health care system.

(2013) ( https://psnet.ahrg.gov/resources/resource/26769/health -care -associated -infections -a-meta -analysis -

of -costs -and -financial -impact -on-the -us-health -care -system )

SEU factsheet OAMR: A major Eur o httesd/ec.earapaeu/Gealth/bnar/bntinsidnobidl | e nge 6 (
resistance_en )

4 EU factsheet 6 AMR: A maj or Eur opean and Gl obal
(https://ec.europa.eu/health/amr/antimicrobial -resistance_en )
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and ltaly-, have amaboveaverageantibiotic consumptionwhen compared tdhe average
from all OECD countries

Challenge (present)

Time: microorganism |D and appropriate treatment

| [IMicroarganism with resistance

Large spectrum E‘:'Itibicltil: therapy p.ntentia|
{preious panetc anilyik) i,
e \{.Dﬁ\e '1' '/ﬂ HL\'\\
= e o a I vutated strain | 0¥
e, ;s e—— E inatusal salection] \\\9 D _E]/l
Il ! ! P g E———
m W a naden) 4 Py -L
Tenane v
psass ApProximately 4 days %Q) __\
" \ 15-:@ Multi-resistant form I'/—l 'l .'I
survival and spread \ﬂ_ﬁ /,.

Specific antibiotic therapy

Figurel ¢ Present challenge when prescribing antibiotic therapy: the adequacy of the treatment depends

on the time taken to correctly diagnose the patienif an infected patient has resistant strains present in

his’/her body, then an inadequate antibiotic treatmiet will maintain those pathogens in the body, allowing
for the disease to progress.

Challenge (future)

Time: microorganism ID and appropriate treatment

1 [IMicroorganismwith resistance

Large spectrum antibiotic thera .
gesp A Py potential
6\3 (previous genetic analysis)
g o° . 0'0'
P Cliica $) o §) Mutated strain
[RFCP Fhaza - U 0
—— c (natural selection) {)
; i Duteamis =
1 I | i S : s
gnno:};: Symatoms Disgnoain Tnarapy g Insufficient Adequate antibiotic therapy
m”m_, Approximately 4 days 9((,
Batoctable OJ . . .
B Serenra :?a;o Previously unidentified
resistance

(strains survive]

Specific antibiotic therapy

Figure2 ¢ Future challenge when prescribing antibiotic therapyndependently on the time taken to
correctly diagnose the patientpew strains, which laboratories haveever previously identified, can
appear and make an adequate treatmerdss effective
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Continuous surveillancéas been demonstrated effectiveto prevent the propagation of
specificMDROs infections and to reduce theospitallength of stay. However, continuous
surveillance is currently very expensive and not feasible for all organisms. Moreover, the
ability of different facilities and different countries to implement it varies widely. Although
great effort has been concentraleon admission epidemiology, surveillance and Infection
Control, patients continue to acquire MRDOSs in hospital and their clinical outcomes are
adversely affected compared to their initial prognosis. Currently, the main intervention
which healthcare orgasations can undertake to prevent trgpread of AMR organisms is
follow aseptic methods where appropriate, and practicing good hand hygiene.

According to ESCMID guidelifésr the management of the infection control measures to
reduce transmission of multidrugesistant Grarmegative bacteria in hospitalized patients,
the current measures for HAIs preventicare defined in the areas listed below:

- Hand Hygiene (either fataff, patients and/or visitors)
- Contact Precautions (personal protective equipment)
- Alert coding

- Isolation

- Cohort staff

- Active Screening Cultures

- Environmental Cleaning/decontamination

- Antimicrobial/Antibiotic Stewardship

- Infrastructure and Education

These initiatives and measures differ in application depending on the incidence of the
infections (i.e. endemic vs epidemic settings) and in eviddrased level. A harmonized
approach based on the application of evidedx@sed core strategies consideringcdd
characteristics and context could be beneficial.

ANTISUPERBUGXCPBuyerdXGroup - composed by ICO/VINCat and FMT (ES), PAT (IT),
Helios and UKA (DENd STH (UK), aims ta
Improve the quality of care processes in hospitals;
Reduce both the costs and the operational impact resulting from infections caused
by MDROs;
Improve the appropriateness of antimicrobial medicine usage,;
Reduce the community and social care impaof MDROs acquired in hospitals
through the procurement of precommercial technologies thatwill transform

5 Souverein D, Houtman P, Euser SM, Herpers BL, Kluytman s J, Den Boer JW (2016) Costs and Benefits
Associated with the MRSA Search and Destroy Policy in a Hospital in the Region Kennemerland, The Netherlands.

PLoS ONE 11(2): e0148175. doi:10.1371/journal.pone.0148175

6 E. Tacconelli; et al.; ESCMID guidelines f or the management of the infection control measures to reduce
transmission of multidrug Zesistant Gram Zegative bacteria in hospitalized patients; Clinical Microbiology and
Infection; 2014, Vol 20, s1; p1 -55.
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current Surveillance and Infections control systemsto new comprehensive

systems

Solving “The present challenge”

Rapid detection of microorganism
and its resistance

Solving “The future challenge”

Rapid integration of microorganism’s
new resistance

Prisan Chnigal
RCF) Phasa
*“_-_A_‘ —_—
l 1 1 I
Dialagi Bymphor Chagros Trvds ey

Appropriate antibiotic treatment
Infection control mechanisms

/|

Appropriate antibiotic treatment
Infection control mechanisms

!

v
Antibi®gic-ipuced Antibictic-i=duced
selecti sure selectite piassure
Nowadays Future
{dzZNIBS A T If f OG0 B2 Y { dZNJ}Zé?ﬂﬂ.[}/FF)@W,ﬁ
/2y GNRE {@adSywaseiaSRcry |/ 2yuNBt {ead
LIS NARIRWMLGE S a novel technologies ViNBISYilAzyY
V wS L2 NIiAy 3
ViNRBYLI Ay

The new Surveillance & Infection Control Sys@ithe target microorganismwill allow
healthcare practitioners to
- be aware of the alert coding procedure by i1 KS (SOKy2f 2
continuous/high  frequent screening offomites and hospital
environmens,
- start contact precautions procedures from the very first moment they are
needed and discontinue themthe soonesipossible
- start isolation procedures from the very first moment they are needed
and discontinue them the soonest possible
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- preventfurther or possible development @ ntibiotic resistance thanks
to the culture? 2F G KS RSSO fabBoRtordl Aataly@s2 NH I Y
triggered bythe results ofthe continuous/high frequent screening of
fomites and hospital environmest

- prevent contammation in accordance to the results of continuous/high
frequent screening ofomites and hospital environment

- promptly define the appropriate treatment plan amatevent antibiotic
resistance by meaof the swift identification ofthe possiblesource of
infection; and

- promptly manage epidemioutbreaks thanks to the analysis of the
detected contamination/colonizatian

¢KAa R20dzyYSyid IAvYa (2 RSaONAROGS goyp aritfeir - A £ 0
challenge to ensure a full comparability of the competing solutions proposed by the market
in view of potential conversion into permanent services.

The description of the neeihvolved the main stakeholdersf the public service delivery
chainincludingthe final users oANT{SUPERBUGST novel solutions
ANTISUPERBU®ERhallenge doegot pre-defineanytechnical solution andgsopened to
diverse ICTtechnologiesthat could address the needdranslated into functional and
performancebased requirements. At the same time, th@erformance targets andhe
expected behaviourare upfront, clearly and unambiguousépecified

To pre-determine a wide potential market (public and private) for tAAITISUPERBUGS
novel ICTsolutionsand to enablethe desired economies of scale and cost savitigs,
functional and performance requirementare not hyperdescrbed, customization and
personalizatiorrequirementsare avoidedjnteroperability and scalabilityequirements are
instead specified

As pre-commercial procurement, ANTASUPERBUGSCPwill not look for research and
development efforts aiming ttowest priceper units, but aiming to longierm gairs incost
efficiencies based onhe entre life cycle of the novel solutions groduction, delivery,
installation, use, management, maintenance and disposal
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3.1 What are the detection capabilities AANTISUPERBUGS
ICTnovel technologies?

Each resistance found in European regions relates to political, historical, biological, social and
geographical characteristic¥he ANTISUPERBUQ&Iyers Groumims to incorporate as
many microorganisms in the ICT technology detection capabilities athl@bgcause of
these very broadeeds The ANTISUPERBUG®Vel technologes shouldbe able to easily
address these European variabtbsough small modular variatiorend, therefore,provide

a solution to each region, their health system and heakmtres (ho matter the size or
targeted demographics).

The surveillance and prevention impact related to the microorganisms and the high
probability of commercializing such a technology makes it a very competitive, albeit
ambitious, project. The described objeres have been adapted to the needs of the different
ANTISUPERBUGSYyers including the microorganisms that, because of their prevalence and
virulence, are of maximum interest for our health profiessls andthe populationthey
target.

ANTISUPERBUG® Vel technologies should be able to detebe following top priority
multi-resistant microorganisms

C. difficile (gram-positive bacillusjvas the & most frequently detected
microorganism among HAIs in the ECDC point prevalence survey of (HAIs) and
antimicrobial use in European acute care hospitals 22012 ECDC PPSand is
leading cause of diarrhoesamong hospitalized patierits Newly emerged
hypervirulent ribotypes (e.g. 027) are responsible for a dramatic increase in severity
of the disease, higher mortality rates, increased risk of relapse and higher colectomy
rates. °

Klebsiellapneumonia(gram-negativeenterobacteriaceae resistant to carbapenems
These bacteria can spread quickly in healthcare facilities, thanks to the presence of
carriers that can disseminate the pathogen in absence of disease. Such MDROs

7 ECDC, Point prevalence survey of healthcare -associated infections and antimicrobial use in European acute

care hospitals 2011 -2012 (https://ecdc.europa.eu/en/he althcare -associated -infections -acute -care -
hospitals/surveillance _-disease -data/report )

8 Epidemiology and outcome of Clostridium difficile  infections in patients hospitalized in Internal

Medicine: findings from the nationwide FADOI -PRACTICE study
(https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5101712/ )

® P. Mastrantonio, M. Rupnik (eds.), Updates on Clostridium difficile in Europe, Advances

in Experimental Medicine and Biology 1050, https://doi.org/10.1007/978 -3-319-72799 -8 2
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usually present combined resistancedther antibiotics, and are quickly spreading

across some geographic areas such as the Mediterranean basin.

Klebsiella spgs between the ten most frequently isolated microorganisms in HAIs.
According to data by the ECB@n 2011, 22.3% of &fl. pneumoniadnvasive isolates

were resistant to at least three antimicrobial classes. A significant increase in
resistance to carbapenems ki pneumoniadrom 8% to 15% was reported over the

period 20052010. wSY I NJ I 6f &3> (KS WD fifodckesistabtINA 2 NA
ol OUSNAI Q LJdzo H (Febf&R201T)&considers tihtérdbacteriaceae
(includingKlebsiella A GKAY GKS W/ NAGAOFEQ OF §S32NE
for new antibioticsIn some countries, because of resistance, cadoegm antibiotics

do not work in more than half of people treated fir pneumoniaénfections2.

1 S.aureus , (grampositive bacillus), is also between the ten most frequently isolated
YAONR2NHIYAaYa AYy AyTSOGHAINRWZMBgArdfoRNnew & A Y (
antibiotics needed due to its methicillin resistance (MRSA). Staphylococcus aureus
(including MRSA) survives for months on dry surfaces

Most grampositive bacterigsuchasC. difficileand MRSPand many grarmegative species
(such aKlebsieth spp) cansurvive for months on inanimate surfaédésMoreover,in some
cases evidence exist regarding environmento-healthcare worker spredd (such as C.
difficile).

ANTISUPERBUG® Vel technologieshould also include additional informatioon the
microorganisms (e.girulence factors likéoxins in Cdifficile).

3.2 Where do we wantANTISUPERBUGGTnhovel
technologiesto detect microorganisms?

Depending on the technology and the microorganisms that it is targeting, there can be an
independence from human contact or surfaces contacting with these human tissues,
allowing for a more environmental detection (e.g. medical objects, inanirobjects and

aerial space)Therefore, the technology must be flexible enough to be integrated in both

10" http://www.ecdc.europa.eu/en/publications/Publications/Forms/ECDC_DispForm.aspx?ID=580
11 Global priority li st of antibiotic -resistant bacteria to guide research, discovery, and development of new

antibiotics (WHO, Feb 2017) ( http://www.who.int/mediacentre/news/rele ases/2017/bacteria __-antibiotics -
needed/en/ )
12 Antimicrobial resistance (WHO, Feb 2018) ( http://www.who.int/news -room/fact -sheets/detail/antimicrobial

resistance )

13 How Long do Nosocomial Pathogens Persist on Inanimate Surfaces? A Systematic Review (PDF Download
Available). Available from:
https://www.researchgate.net/publication/6873698 How_Long_do_Nosocomial_Pathogens_Persist_on_Inani
mate_Surfaces_A_Systematic_Review

14 Contamination, Disinfection, and Cross -Colonization: Are Hospital Surfaces Reservoirs for Nosocomial

I nfection? Robert A. Weinstein Bala Hota Clinical Infectious Diseases, Volume 39, Issue 8, 15 October 2004,

Pages 1182 11189, https://doi.org/10.1086/424667
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controlled areas, like intensive care units, and open spaces designed for patient and
healthcarepractitioners (e.g. common areashealthcare facilities

3.3 Howshould the detection be made?

ANTISUPERBUGSveltechnologiewill detect volatile organic compoundgOCjvolatiles,
volatile metabolic fingerprints, VO@etabolite profiles)of the target microorganismand
will not make use onyintrusive or invaive samplingince theycan create a riséf infection
for the patiens.

ANTISUPERBUGSVel technologieshould autonomously activai@ reattime information
pathway,integrate the detection in the clinical history of the patiembund wheredetection
occurredand create an alarm witthe relevantinformation.
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3.4 What are the ANTFSUPERBUGS potential strategies to address the basic recommendations to
preventMDRGNBaccording to theESCMIDR

ASB ICT solutios thought to positively impact both the epidemic and the endemic sedtamgl prevent the spreading MDRK.pneumonia
andany otherMDRGNB (multidrugesistant grarmnegative bacteriayatisfying as much as pgble the recommendations of th&€SCMID
(European Society of Clinical Microbiology and Infectious Disease®scribed in the table below:

15 E. Tacconelli; et al.; ESCMID guidelines for the ma nagement of the infection control measures to reduce transmission of multidrug Zesistant Gram Zegative bacteria in
hospitalized patients; Clinical Microbiology and Infection; 2014, Vol 20, s1; p1 -55. https://onlinelibrary.wiley.com/doi/full/10.1111/1469 -0691.12427
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-

Hand HygiengHH)

Strong recommendation:
Implement HHeducation
programmes to reduce the
transmission of ESBL
producing
Enterobacteriaceae. MDR
A.baumannij Stenotropho
monas
maltophilia(moderate level
of evidence); MDR
K.pneumoniag MDR
P.aeruginosaand Burkhold
eria cepacidvery low level
of evidence)

Strong recommendation:
ImplementHHeducation
programmes to reduce the
transmission of extended
spectrumi -lactamase (ESBL)
producing enterobacteriaceae,
multidrug-resistant (MDR)
Klebsiellapneumoniag MDR
Pseudomonas aeruginossiDR
Acinetobacter
baumannii(moderatelevel of
evidence)Stenotrophomonas
maltophiliaand Burkholderia
cepacia(very low level of
evidence)

in part

1 ASBICT Solution interoperates with HIS/LISRE dlectronig
hygiene control systems and indicatioglation control
systemssendng the screening outcomes and alerts
detections
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Strong recommendation:
Implement contact
precautions (CP) for all
patients colonized and/or
infected with extended
spectrumi -lactamase
(ESBLproducing
Enterobacteriaceae,
multidrug-resistant (MDR)
Klebsiella pneumoniag
MDRAcinetobacter
baumannii(moderatelevel
of evidence);

and Pseudomonas
aeruginosgvery low level
of evidence)

Contact Precautions

Strong recommendation:
Implement contact precautions
(CP) for all patients colonized
with extendedspectrumi -
lactamase (ESBL)
Enterobacteriaceae (with the
exception ofEscherichia cqli
multidrug-resistant (MDR)
Klebsiella pneumoniagMDR
Acinetobacter baumanniand
MDRPseudomonas
aeruginosamoderate level of
evidence)

Yes

TheASB IC$olutionreads from the patient Electronic
Health Record the patieritistory frevious infections,
hospitalizations).

ASB ICT Solutionforms in real time the HIS of the risks
infection.

ASB VOC detectautomaticallyscreens ptient
environment (e.g.skinflora, linen, gown, room surfaces,
patient potty, etg

TheASB ICT Solutioncreases staff awareness about Ml
microorganismshrough early detection and rapid
communication ASB ICT Solutiamlonization detection
geolocalizesmenvironmentthat could be a possible plac
of contamination.

ASB ICT Solutidriggers an alert regarding possible
contamination/colonization and screening outcome.

Nurse receives the alert about MDR
colonizationtontaminationand manages the admission
the patient (isolation or cohort isolatio@nd the CP
appropriately

Once the patienind the area areonfirmed to havebeen
decolonized/decontaminateddASB ICT Solutideeps the
detection screening of microorganisraBowing healthcare
practitioners to decide upodiscontinuing contact
precautionsand isolation/cohort isolation protocols.
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evidence)

Strong recommendation: | Strong recommendation: Use Yes ASB ICT Solutiggeneratesan alert code after MDR
Use alert code to identify | alert code to identify promptly detection. A GUI interface enables the professionals to
promptly patients already | patients already known as either access patient data or enter the relevant missing

° known as colonized with | colonized with MDR data.

S | ESBiproducing A.baumanniiat hospital/ward ASB ICT Solutionteroperates with the Hospital

f:’ Enterobacteriaceae and | admission and perform Information System (HIS), Laboratory Information Syste

%’ MDRK. pneumoniaeat screening and premptive CP (LIS) andhe patient Electronic Health Record (EHR)
hospital/ward admission | (moderate level of evidence) integrating alert code into LIS and HIS in real time.
and perform screening anc
pre-emptive CP (moderate
level of evidence)
Strong recommendation: Yes Nurse receives the alert and manages the admission of]
Isolate colonized and patient (isolation or cohort isolatiorgppropriately Patent
infected patients in a singl colonization screening and continuous monitoring allow
room to reduce the risk of prompt and effective patient isolation. In case the
acquisition of ESBL contamination is detected, thASB ICT Soluti@ends an
producing alert to the HIS and the users and stqgriesthe server

e Enterobacteriaceae, MDR patient identifier, the gedocalized room where the

8 |K. pneumoniae(moderate patientis stayingand the timestamp of the patient

c |level of evidence); MDR screening.

% A. baumanniiand MDR

‘o | P.aeruginosa(low level of Once the patient and the area are confirmed to hévezn

decolonizedflecontaminated, theASB ICT Solutionform
about disontinuing isolation.

ASB ICT Solutimomprises a screening device and a dat
server forlocalepidemiological purpose informing
promptly if endemic oepidemiccolonization/infection
levels are in place.
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baumannii(moderatelevel
of evidence); and MDR
Pseudomonas aeruginosa

(very low level of evidence

Strong recommendation: in part ASB ICT Solutionteroperates with HIS/LIS/EH electronig
E Cohortstaff to reduce the hygiene control systems and indicatioglation control
f’:’ risk of acquisition of MDR systems senitig thescreening outcomes and alerts on
2 | K.pneumoniae detections
8 (moderate level of
evidence)
Strong recommendation: Yes Patient findsthat the screening method withSB ICT
Implement a programme 0 Solutiondoes not negatively affect his/h@xperienceand
active screening culture at isminimally intrusive.
¢ | hospital admission followe
S |by contact precautions to ASB ICT Solution use is associated with the lowest pos
(_3) reduce the spread of patient risk
o extendedspectrumi - ]
'g lactamaseproducing ASB ICT Solutigrerformsan active screening &tJ- U A §
g Enterobacteriaceae, admission fothe identification ofcases needing
0 | multidrugresistant (MDR) laboratoryculture confirmation.
£ | Klebsiella pneumoniage
E’ MDRAcinetobacter
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reduce the spread of
extendedspectrumi -
lactamaseproducing
Enterobacteriaceae
(moderate level of
evidence)

Antimicrobial
Stewardship

Implement an antimicrobig
stewardship programme tc

Implement an antimicrobial
stewardship programme. Plan
interventions of restriction of
antibiotic usage to reduce the
spread of extended LJS O -N
lactamaseproducing
Enterobacteriaceae (moderate

level of evidence)

Strong recommendation: | Strong recommendation: Yes TheASB ICT Soluti@ilows for the detection of surface
Monitor cleaning Implement regular colonization othe target microorganisms.
performance to ensure environmental cleaning (EC)
consistent environmental | procedures and, when availablg ASB ICT Soluti@treening devicautomaticallyscreens
cleaning (EC). Vacate unit| dedicate nonrcritical medical the environment close to the patient (e.dinen, gown,
o |for intensive cleaning. items for use on individual room surfacespatient potty) collecting information about
'g Implementregular EC patients colonized or infected possiblecontaminated surfaces and efficacy of contact
8 procedures and, when with multidrugresistant precautionmeasures.
< |available, dedicate nen | Acinetobacter
% critical medical items for | baumannii(moderatelevel of Environmental inanimate surfacesonitoring allows
g use on individual patients | evidence) detection of high rate of repeated
2 | colonized or infected with contamination/colonization, definition of botbleaning
L% extendedd LIS O (i-NXzY and decontamination procedures.
lactamase
Enterobacteriaceae and
multidrug-resistant
Acinetobacter baumannii
(moderate level of
evidence)
Strong recommendation: | Strong recommendation: Yes TheASB IC¥Bolutionenters the ASB screening outcome

into the patient Electronic Health Record. Tih&ection

disease specialistssessede patient status and starts
promptly treating the patient. Rapid detection of MDR
colonization, allows reducing time to clinical diagnosis ¢
MDR and implementation of antimicrobial stewardship.
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Infrastructure and Education

Strong recommendation:
Conduct educational
programmes to ensure tha
healthcare workers
understand why extended
spectrumi -lactamase
Enterobacteriaceae are
important
epidemiologically, why
prevention of spread is
critical for control, and
which measures for
preventing spread have
proven to be effective
(moderate level of
evidence)

Strong recommendation:
Conduct educational
programmes to ensure that
healthcare workers understand
why multidrugresistant
Acinetobacter baumannis
important epidemiologically,
why prevention of spread is
critical for control, and which
measures for preventing spreac
have proven to be effective
(moderate level of evidence)

Yes

2 TheASB ICT Soluti@ends the colonization/infection aler
asynchronously tahe centralized data server for
epidemiological purposeASB ICT Soluti@ends the
information relevanto the confirmed infection to the
central data server and triggers an epidemiologic alt8B
ICT Solutiomprovides statistics regardindetection of
colonization and A O NB 2 NHéntjfidatiol d Q
molecular level (epidemic strains.)
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3.5 Specifications and requirements for tieNTISUPERBUGS
ICTSolution

ASB ICT Solutide an activanedicaldeviceandcomprisesa bundle of technologies offering
different approaches and outputs at different level of infection management (as
surveillance, environmental safety, first patient scregnand patient early diagnosis):

1 a volatile organic compoundVOC volatiles, volatile metabolic fingerprints, VOC
metabolite profile3 screening devicéhereinafter referred to a®ASB VOC detectdr
that determinescontaminations/colonisations of fomites and hospital environngent
without making use of any intrusive anviasive samplingon the following

o Clostridium difficile spores and/or microorganism (spore detectias
considered of higher priorily

o and eitherKlebsiella pneumoniaa MRSAor both

o and additionally, if possible, of:

A antibiotic resistances irClostridium difficile(Toxins A and B, and
Binary toxin (transferasg) and/or Klebsiella pneumoniae
(carbapenem & ESBL production)

A any alditional Gramnegative pathogeror any additional resistance

1 the software (client and server) ftine proper applicatiorof the screening devic¢e

1 alocaldata serveracting as

o local Surveillance & Infection Control Systeshthe target microorganism(s)
(repository of all the local contamination/colonization histpdashboards,
retrospective analysisased on local daja

0 interoperability engineto integrate with Hospital Information System (HIS)
(SAP, ISH/ISHMED, MEDICO etc.), Laboratory Information System (LIS),
patients Electronic Health Records (EHR) and existing software used for
epidemiological swveillance electronic hygiene control systems and
indicationrelation control systems

o alert systemc¢ the ASB ICT Solutiamill:

(1) generate alertdased on the information retrieved by the screening
device in case contamination/colonisation by target pathogens is
detected will send such alertsto the HIFLISEHR and will notify
accordinglythe users
(2) interoperate with existing
technologies/products/platforms/systemdevelopments capable to
assess the risks of infection (if any) after having analydath as
inpatients health conditions, their healthcare record history, the
geolocalised area history, the staff indicaticelation compliancy (if any),
etc.
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*No requirement is giveregarding whether thecreening device software client and seraee both installed
on the screening device or not

No requirement is givermbout wherethe screening device client G made available from: it could be
accessible from either the screening device itselh orobile device or a computer, etc

No requirement is givembout wherethe screening device server Gldl made available from: it could be
accessible from either #hscreening device itself dine local data server aa dedicated server to be installed
at the buyerpremises

Y ASB
ASB A ‘ed‘e Screening
Screenin Device 3
& Tag, "9,.7 ‘&

Device 1

ASB
Screening
Device 2

Ability to

export data o '%0,6-"6/ On,

sets in XML Yy, g
Ib

format Hospital

HIS/LIS/HER and
systems capable to

the risk of

I Seecon” ™

Image4- Schema of ANTBUPERBUGGT Solution
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Life Cycle: Use

Life Cycle: Installation Non-functional requirements

Functional requirements

ASBINSTO01: ASB vVOC detector MUST be
deployable/installable/ready to be used into existing healthc
environments, facilities and architecture (patient room(s), Inteng
care units (ICU), Emergency rooms (BBgmatologyOncology clinics
commoricrowded areas inhealthcare facilies)

ASBINST002:ASB ICT SolutiddUST be easy tastall anddeploy. The
introduction of ASB ICT Solution implies less adaptation as possibl
the existing healthcare environments, facilities and architecture
specific energy sources and engmglated equipment are needed, th
impact on the energy consumption is minimum, no Sspec
monitoring/control  infrastructure is needed; no  speci
communication infrastructure is needed (existing LAN and3/é4€cesg
points are reused), no specific ingosetting (temperature, humidity
lighting, air quality and flows) is needdts functioning is not affecte
by the opening/closing of windows and doorgs functioning is not
affected by personnel and patients movements

ASBUSER)01: Users SHALL securely authenticate and gain acce
the ASB ICT Solution

ASBUSER02:Users SHALL select the patient
ASBUSER)03:Users SHALL be ablectater the relevant data (patient
identifiers) of the newpatients (in case patients selection is 1
possible)

ASBUSER)04:Users SHALL be able to manually efutgdate into the
ASB ICT Solutioall the information related to resistant infectio
episodesdetected at the buyeQ &  LINdRdvhatZd&ected by ASH
(patients identifiers,geolocalized rooms where the patients staye
timestamp of infection/colonization/contamination  detectiof
timestamp of infection/colonization/contamination confirmatiprin
such case the system MUST store the identification ofubers that
enter/update the information
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Performance:

Non-functional requirements

ASBUSER)05:Users SHALL be able to manually enter intoABS IC
Solution all the information related to resistant infections episod
(patients identifiersgeolocalized rooms where the patients stayed a
time) of referring healthcare centres/social care centrdgispitals
where infected patients were previously hospitalized

ASBUSER06: Users SHALL have access to the relevant data ang
interfaces depending on their profiles
ASBUSER)Q7: MicrobiologistsSHALL be able to manually enter t
microorganisms identification at molecular level (epidemic strathg)
resistance(s) and the degree of virulence in case the infectic
confirmed and the HIS cannot push this dataA®B ICT Solution

ASBPER#001: ASB ICT SolutiaddUSTbe able to identify/geolocalis
fomites (including patients and healthcare workers) andnimate
hospital environment
ASBPERMO2: ASB ICT  Solution MUST  detect the
contaminatians/colonisations of fomites and inanimate hospi
environment without making use of any intrusive or invasive sampl
from:

o Clostridium difficile spores and/or microorganism (spo

detectionis considered of higher priority
o and eitherKlebsiellgpneumoniaeor MRSAor both

ASBPERf003: ASB ICT SolutioMUST integrate with Hospits
Information System (HIS) (SAP, ISH/ISHMED, MEDICO etc.), Lak
Information System (LIS), patients Electronic Health Records

(linking the infection with the lace of detection) and existing softwa
used for epidemiological surveillanceelectronic hygiene contrg
systems and indicatierelation control systemsising interoperability
standards (e.g. HL7, FHIR, FHIR XML, IHE XDS, etc.)
ASBPERf004: ASB ICTSolution MUST store all the ASB detect
infections and colonization/contamination episodes the target
microorganisms atthe buyel dremise (patients identifiers, geo-
localized rooms where the patients stayed, timestamp

infection/colonization/contanmation  detection timestamp  of
infection/colonization/contamination confirmatioand the source o
the information (ASB VOC detector, HIS/LIS, -asdr identification,
automatic upload from XML file3).
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ASBPERfO05: ASB ICT SolutioMUST store all the infections ar
colonization/contamination episodesf the target microorganism
manually entered by the use(patients identifiersgeolocalized rooms
where the patients stayed, timestamp
infection/colonization/contamination dete@n and timestamp of
infection/colonization/contamination confirmation

ASBPERMO06: ASBICT SolutionMUST correctly manage athe
episodes and enable the merging of duplicate episodes
ASBPERMO7: ASB ICT SolutioUST automatically start screenil
procedure and screen the patient and the room where installed at
frequency defined by the buyer (the screening frequency can be g
continuous)

ASBPERfO08: In case the screening frequencyis NOT set to
continuous ASB ICT SolutioMUST automatically start screenil
procedure and screen the patient and the room where installed in
a risk of infection is identifiedfter having analysethe patient history
(any previous infection, the referring health care/social care centr
any), previous hospitalizations (if any), etc.)

ASBPER09: ASB VOC detectoMUST allow manual patient
screening. In this caseéhe ASB VOC detector will be handledd
carriedby oneHCW. ASB ICT Solutiwitl store the timestamp of both
the screeningnitiation and completiorand the HCW usadentifier.
ASBPERf10: ASB ICT SolutibUSTinform in real time the HIS ¢
the risks of infection (if anygfter having analysethe patient history
(any previous infection, the referring health care/social care centr
any), previousospitalizations (if any), efc.

ASBPERf011: ASB VOC detector MUST yad@ and store in the AS
ICT Solution the geolocalization of the devimgether with the
timestamp

ASBPER#12: ASB ICT SolutiddUST send the ASB screening outcd
and its timestamp to thédISpatient EHR

ASBPERO13: In case the contaminatidoolonisationis detected ASB
ICT SolutionMUST store in the server the relevant data (pati
identifier, the geelocalized room where the pant is stayingand the
timestamp of the patient screening)

ASBPER#©14: in case of contamination/colonization detection, A
VOC detector MUS@alculae and store in the ASB ICT Solution
distance of detection, the timestamp and any other data relevant to
detecting action as, for example, the size of tletected area¥olume
ASBPERO15: In case the contaminatidonolonisationis detected ASB
ICT SolutionMUST send an alert to the HLSSEHRAND notify
accordinglthe users
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ASBPERM16: ASB ICT SolutidUST provide mitiple user interfaceg
according to the professional profiles (microbiologisfection disease
specialist nurse, etc.) Dierent users should have access to sped
content.

ASBPERf017: ASB ICT SolutiddUST provide tools to configure th
interfaces and the content according to the professional profiles
ASBPER#18: In case the infection is confirmed and HIS can push
data of themicroorganisms identification at molecular level (epider
strains) the resistance(sgnd the degree of virulenc&SB ICT Solutig
MUST receive this information from the HIS and stotegether with
the timestamp of the confirmation

ASBPER#D19: ASB ICT SolutiddUST send the information relevant
the confirmed colonization/contamination (patient identifier (if an
the geclocalized room where the patent stays, timestamp of f{
patient screening, microorganisms identification at molecular le
(epidemic strains), resistance(dhe degree of virulence and th
timestamp of the microbiology test results) to thecaldata server
ASBPERf020: At local level, ASB ICT SolutioMUST provide
dashboards retrospective analysis based on local ,datatistics
regarding detectionsof the target microorganisms(1l) number of
detections/day/week/month/year, species detected, etc.; (2) Detect
and identification of molecular biologegidemic strains); (3) deteq
endemic or epidemic colonization/infection levels

ASBPERf021: ASB ICT SolutioMUST periodically access 4
inserted/updated information of the Electronic Health Reco
inpatients: the frequency will be determined by theyers ICT policie
and it will be at least,daily; the access will be done according to
buyers ICT policies (either querying directly the EHR databas
importing an EHR export file containing all the INSERT/UPDATE re
to the inpatients)

ASBPERf©22: ASB ICT Solution MUST interoperatiégh existing
technologies/products/platforms/systenmdevelopments capable to
assess the risks of infection after having processed all the
inserted/updated information of theinpatients Electronic Health
Records together witllata asall the inpatients histories (any previol
infection, the referring health care/social care centre (if any), prev
hospitalizations (if any), etc, dhe geolocalised area history, the st
indicationrelation compliancy (if any), etc. The existing
technologies/products/platforms/systendevelopments ASB IC]
Solution shall interoperate with will be selected after having analy
the State of the Art and taken into consideration the overall sys
requirements clinical ingghts for the relevant clinical processes/clini
situations (referring tp as examplethe hygieneprotocols and the
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detectionnecessities of clinical stafind Annex VIl to the Request f
Tender: Overview of the whole ANTI SUPERBUGS Innovati®sspro

- ASBPER#023:. ASB ICT SolutiddUST providehe ability to perform
gueries and export data in XML format

- ASBPER#24: ASB ICT SolutiddUST be available 24x7

- ASBPERf025: ASB ICT SolutioMUST be integrated in the regul
healthcare routines

- ASBPERf026: ASB ICT SolutiddUST be flexible/modular to integrat
detection capabilities for additional MRDOs or future proofing
possible evolution of the microorganisms

- ASBPER#027: ASB ICT SolutiddUST be flexible/modular to integrat
detection capabilities for additional clinically relevant H
microorganisrm.

Environmental:
- ASBENV-001: ASB VOC detector sensitivilUST not depencbn
environmental conditions (temperature, humidity and kine
saturation)or be negatively affected to a point where the committed

relative sensitivity is reduced more than 50% .
- ASBENV-002: ASB VOC detector performance capabilitigsrn-

around time sensitivity specificity distance of detectiomndaccuracy
MUSTnot be subjected to degradation due to the interferencetioé
devices commonly in use in the hospital premises

- ASBENV-003:ASB VOC detector limitations of use MUST be decl
(environment interferences that could reduce VOC detec
performance capabilitiestyfrn-around time sensitivity specificity
distance of detectiorandaccuracy).

Security and Data Protection:

- ASBSE©-001: ASB ICT Solutiosecure authentication MUST be
accordance with the existing methods of the buyéssch adog on
(password, barcodes, smartcard, biometric, ety, network access
authentication (IPSec, remote, single sign on,)e&tc).

- ASBSE@-002:data MUST be ptected from external misuse (serve
MUST be installed according to buyers ICT security procedures
firewalls))

- ASBSE©-003: ASB ICT SolutiaddUST comply witieU General Dat
Protection Regulation (Regulation on the protection of natural pers
with regard to the processing of personal data and on the {
movement of such data, and repealing Directive 95/46/EC) (pl
refer to: http://eur -lex.europa.eu/legal
content/EN/TXT/?uri=CELEX%3A32016R0679
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Safety

Usability

Life Cycle: MaintenanceNon-functional requirements

ASBSAIE001:ASB VOC detectUST be risk free to the patients
ASBSAE-002:ASB VOC detecttMUST be risk free to the users
ASBSAIE003: ASB VOC detectddUST neither iolude nor generate
any toxic material to be handleahd carriedoy the personnel
ASBSAIE-004:ASB VOC detectar! { ¢ KI @S | &St ¥
ASBSAIE005: Consumables (if any) MUST be ftoric and ecological
ASBSAE-006: ASB VOC detector MUSG interfere with the devices
in use in the hospital premises
ASBSAE-007: ASB ICT SolutiddUST comply witlEU safety, health
and environmental protection requirements by mean of the provis
of conformity assessment of all the products used to duhe
prototypes and to carry out the pilots (please refer
https://ec.europa.eu/growth/singlemarket/ce-
marking/manufacturers_en) and of the provision of conformity
assessment othe EU directives, EU guidelines, EU standards
national legislation of the pilot sites related with the Safety and He
at work (please refer tdittps://osha.europa.eu/en/safetyand-health

legislation).

ASBUSABJ01: ASB VOC detectddUST be easy thandleand carry
easy touse and comfortable to the users (highly usable user interfg
ASBUSABJ02: ASB ICT Solutimoftware client GUI MUST be easy,
use to the user (highly usable user interface)

ASBUSABJ03:ASB ICT Soluti@oftware client GUI MUST not requi
any specific academic preparation to be used

ASBUSAB)04: ASB VOC detectoMUST be acceptable ar
comfortable to the patient

ASBUSABJO5: ASB VOC detectdvlUST be considered minima
intrusive by the patient

ASBUSABJ06:ASB ICT Soluti@oftware G MUST be localized an
during the pilot the language of ANSUPERBUGS buyers will
provided(Spanish, Italian, German and English)
ASBUSABJQO7: ASB ICT Solutidoser guide MUST be provided in t
language of ANTSUPERBUGS buyers (Spanish, Italian, Germa
English)

ASBMAIN-001: The cwering materials of the overall device MUST
cleanable
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Life Cycle: DisposaNon-functional requirements

ASBMAIN002: ASB VOC detectddUST be environmentally friendl
fAYAGSR |Y2dzyd 2F aAy3af SmdzaS
ASBMAIN-003: ASB ICT SolutioRlUST be easy to maintain; se
manageable by the responsibleamtenance staff
ASBMAIN-004:ASB ICT SolutiddUST be easy to upgrade and reng
ASBMAIN005: ASB VOC detectoMUST require minimal or n
recalibration meaning thatASB VOC detectalrift MUSTbe minimal.
In case recalibration is needed, ASB VOC detector MUST be able t
that the device need to go maintenance tasks to recalibrate.
ASBMAIN-006 ASB ICT SolutidUST provide oiine howto manual
with both a quick guide to instruction for use

ASBMAIN-OO7: ASB ICT SolutiodUST be integrated in the regul
supportHCWsstaff routines

ASBMAIN-008: ASB ICT Solution data integrity MUST be guaran
while storing and processing all the collected data by &&B VO(
detector and all thereceived databy the computerized systems  ASB
ICT Solutioimteroperates with

ASBMAIN-009: ASB ICT Solution datategrity MUST be guarantee

while exporting to/ transmitting between/among all its comprised
technologies and the computerized systems ASB ICT Solutio

interoperates with

ASBMAIN010: ASB ICT Solution data integrity MUST be guaran

while calibrating and during the maintenance tasks of the different
comprised technologies
ASBMAINOQ11: ASB ICT Solution MUST facilitaterough electronig

audit-trail records,the reconstruction of the course of events relating

to the creation, modification and deletion of any electronic datum,
including the Awho, what, when and
ASBMAIN012: ASB ICT Solution MUB@ compatible with commor

third party backup softare packages
ASBMAIN-013: ASB ICT Solutionaintenance guidéUSTbe provided
and it MUST include backup and recovery instructions

ASBDISF001: ASB ICT SolutiadiUSThe disposed irtompiancywith
the ECWaste Electrical & Electronic Equipment Direc(WEEE) an
the EC Directive owaste.

Life Cycle: Use
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Non-functional
Performance requirements:

- ASBPERMO02a: ASB ICT Solution COULD detect the Toxins A amal
Binary toxin (transferase) produced Wlostridium difficilein the
contaminations/colonisations of fomites and inanimate hosp
environment fromClostridium difficile

- ASBPERMPO02b: ASB ICT Soluti@OULDletect antibiotic resistances
(carbapenem SESBL productionih the contaminations/colonisation
of fomites and inanimate hospital environmerftom Klebsiella
pneumoniae

- ASBPERPOZ: ASB ICT Solution COULD detect
contaminations/colonisations of fomites and inanimate hosp
environment from any additional Gramegative pathogen or an
additional resistance

- ASBPERMPO02d ASB ICT SolutioBOULDdetect nucleic aciebased
detection of the targemicroorganismsising noninvasivé® sampling

- ASBPERM22a: ASB ICT Solution COULD com
technologies/products/platforms/systenislevelopments capable to
assess the risks of infection after having processed all the
inserted/updated information of the Electronic Health Reco
inpatients together withdata asall the inpatients histories (an
previous infection, the referring health care/social care centre (if a
previous hospitalizations (if any), etc. the geolocalised area histor
the staff indicationrelation compliancy (if any), eteselected after
having analysed the State of the Art and taken into consideration
overall system requiremeniglinical insights for the relevant clinic
processes/clinical situations (referring,tas examplethe hygiene
protocols and the detectiomecessities o€linical staffland Annex VII
to the Request for Tender: Overview of the whole ANTI SUPEF
Innovation process

6 Non-i nvasive means o6any procedure not requiring the fAinsertion
ora body orificeo and where animals are unaware of sampling and,
- Paulietal, 2009 - Defining Noninvasive Approaches for Sampling of Vertebrates
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3.6 Use Case scenarios

Nowadays:A 748 S NJ 2f R LI GASyd Aa I RYtdronStie
ICU with severe communigssociated pneumoniéo a room shared with another|
patient. Empirical antibiotic treatment starts with ceftriaxone and levofloxacin dur
48h. On the 3rd day, due to the absence of behavioural diagnosis, cefgiasc
suspended and the patient ends antibiotic treatment with 7 days of levofloxacin. O]
8th day of admission, the patient presents diarrhea (more thatool depositios per

day) with resurging of fever and abdominal pain. Stool samples are used to identi
presence of GDH and toxins A and ECkfstridium difficile(within 2-n K 2 dzN.E
interval). On the 9" day, antibiotic treatment with oral vancomycin is inited after
laboratorial analysis reveals the presence of a toxigenic sfféie symptoms disappea
in 48h and on the 1¥ day, the patient is released. After being released, termir
cleaning of the room is done.

Future 1:A 74year old patientisadmit®e | 0§ GKS AYyGSNYylLf Y
with severe communitassociated pneumoni a room shared with another patient|
In that same room, prior to the arrival of the new patient, the ASB determines
environmental absence of the microorganisirdetects.Empirical antibiotic treatment
of the patient with pneumoniatarts with ceftriaxone and levofloxacin during 48m

the 15t day of admission, detection Glostridium difficiled & ! { . Q& RSG S
the presence of this microorganismtire pneumonia patient with no environmente
spread (suggesting a communiggquired microorganismdn the same stday, sool
samples are used teeadily identify the presence of GDH and toxins A and B
Clostridium difficile(the decision to starantibiotic treatment is based upon medic:
evaluation) and isolation measures are taken based on the results of the laboral
analysis The results come out positive for a toxigenic C. diff strain. Isolation mea
are implemented and healthcare préainers in contact with said room incur on the
seltcleaning practicesThe early detection and the isolation measures prevent c
infection of theother patient sharing a room with a carrier of a toxigenic C. diffitile
case the patient with toxenic C. diff. develops CDI (due to presence of spores
microorganism outside of the ASB detection radius via vectors that interact wit
patient), the appropriate antibiotic treatment will be quickly administered. Clear
measures are taken upaelease of the patient. Due to the early detection, isolat
and cleaning measures, and environmental constant control, the risk of cross infe
and spread is null.

Future 2:A748 SI NJ 2f R LI GASy (G A& | RYAUOGSRCU
with severe communitgssociated pneumoni® a room shared with another patient)
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In that same room, prior to the arrival of the new patient, the ASB determines t
environmental presence of the microorganisms it detec®n the same day, roomn
samplesare used toreadily identify the presence of GDH and toxins A and B
Clostridium difficileand cleaning measures are taken based on the results of
laboratorial analysis The results come out positive for a toxigenic C. diff. str
Cleaning measureare implemented and healthcare practitioners in contact with s
room incur on their selfleaning practicesASB is used to detect the presenc€ ofliff.
from all patientsand healthcare practitionersn this unit. An anal swab is only
performed in gtients withan ASBositive resultThe early detection and thdeaning
measures prevent cross infection of the patsebéing admitted to this room and unit
Due to the early detection, isolation and cleaning measures, and environm
constant control, the risk of cross infection and spread is null.

Future 3A 748 SI NJ 2f R LI GASYyd A& FRYAGGSR |
with severe communytassociated pneumoni a room shared with another patient|
In that same room, prior to the arrival of the new patient, the ASB determines
environmental absence of the microorganisms it detdetspirical antibiotic treatment
of the patient with pnemoniastarts with ceftriaxone and levofloxacin during 48m

the 4th day of admission, detection oflostridium difficile 6 & 1{. Qa

determines the presence of this microorganism in the pneumonia patient with
environmental spread, suggesting aolpital-acquired microorganismOn the same
day, $ool samples are used teadilyidentify the presence @ infectiousClostridium
difficile strain (the decision to start antibiotic treatment is based upon medi
evaluation) and isolation measures aeken based on the results of the laboratori
analysis The results come out positive for such a C. diff. strain. Isolation measure
implemented and healthcare practitioners in contact with said room incur on their
cleaning practicesThe early dtection and the isolation measures prevent crc
infection of theother patient sharing a room witla C. difficilecarrier. Due to the early
detection, isolation and cleaning measures, and environmental constant contro
risk of cross infection andgad is null.

Nowadays: A 68year old patient is admitted at a hospital for a scheduled co
hemicolectomy due to a detected neoplasm. The surgery happens on May 20th,
As surgical prophylaxis, the patient is prescribed ceftin and metronidazole. A u
probe is introduceé during the surgical procedure. Two days after the surg|
procedure, the patient presents fever and suppuration on the surgical opening
patient is diagnosed with suture unstitching and goes through another surg
intervention. Piperacillitazobactam is prescribed to the patient for a duration of
days. The surgical cultures show that the gut microbiota enterobacteria preser|

PCP Request for Tenders ASB [fAUPERBUGS PCP]: Challenge Brief
Page36 of 147



Grant Agreement no.: 688878 3

multi-tNBaAaidl yOS YSOKlIyAavyad my RFEE&& | Til
infection related to the urinargrobe are diagnosed. Empirical antibiotic treatment wi
ceftazidime and amikacin is initiated. 18 hours after this diagnosis, the microbic
laboratory informs of a Gramegative bacterial growth in the hemoculture. 36 hou
later, Klebsiella pneumoniavith KPC production is detected in this patieit. anal

swab is collected from all patients admitted to the same unit as this patient and
patients are found to be carriers

Future:A 68year old patient is admitted at a hospital for a scheduled co|
hemicolectomy due to a detected neoplasmthat same room, prior to the arrival o
the new patient, the ASB determines the environmental absence of the microorga
it detects.The /BB technology detects the presenceKtdbsiella pneumonian the

admitted patient with no environmental spreaHealthcare practitioners in contac
with said room and patient incur on their seleaning practices¢t KA & LJ- G A S
are gathered irorder to verify possible resistances in the microbiology laboratory (o
patients are only tested for resistances in case there is a positive ASB resg®hse)s
later, Klebsiellapneumoniawith KRC production is detected in the admittedtient.

Isdation measures are implemented and healthcare practitioners in contact with
room incur on their selfleaning practices. KPC approprigiphylaxisantibiotic

treatment is immediately started for a resistant formkdébsiella pneumonigentified
via laboratory after the earlier detection of the presence of the microorganism in
patient by the ASBrhe surgery happens on May 20th, 2018. As surgical prophyl
the patient is prescribed ceftin and metronidazole. A urinary probe is introduced d
the surgical procedureThe ASBelated prophylaxis prevents Klebsiella pneumen
related surgical infection complicationshe patient is diagnosed with sutur
unstitching and goes through another surgical inttion. Antibiotic treatment is
prescrited according with previous isolateShe surgical cultures show that the g
microbiota enterobacteria present no muiéisistance mechanismseaning that both
prophylaxes were successfUASB is used to detect the presence of Klebs
pneumoniaén that same unitA focusedinal swakroutineis performed in the patients
with an ASBositive resultrather than in all the patients that were present in that un

* ASB: ANTSUPERBUGS
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3.7 Example of onelmical workflow

ValidONLYn case the NICE TO HAVE requirement?E58022a is delivered

Phase:Admission
ASB ICT SolutioBcreening device Goatither discard or confirm whether the patient is a fomite or not
Example ofsamples to analysePatientexhaled breathskin flora and surfaces in contact with the patient (@glinen or gowns)

Patient Nurse at the Hospital®dmission Infection disease specialist Microbiclogy laboratory Epidemiclogist/SurveillanceTeam ASB ICT Solution
|
"lj ~ ASB ICT Solution interoperates with the Hospital
Patient with faver, Nurse logs inthe HIS Information Systermn (HIS) and the Electronic Health
diarrhea and abdominal and select the patient Record (EHR) and automatically reads the
pain is being admited information of the patient in the process to be
through the emergency admitied
deparment
v The ASB server reads:
P - from the patient EHR: the patient history (any previous
Fatient is being isolated :I:‘;fne;::ge;es the alert infection, g;-.'ious invasivep:moedures,wﬂ:e r;lrzrring
appropriately the health care/social care center (ifany), previous
< admission of the patient P haospitalizations (if any), eto. )
(isolafion or cohort -
isolation)
Taking inte account theinformation read, ASB ICT

Solution informs in real time the HIS andthe nurse of the|
risks of infection

Patient is automatically
screened by ASB VOC

scresning devies.
AZSB screening device automatically screens patient

Patient finds the skin flora, patientexhaled breath, linen, gown, stc.
scresning

method acceptable and
minimally intrusive
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Fatientis being screensd
byswabs collections and
starts fo be treated

HNurse collects the swabs
prescribed by the
infeciion disease
specialist and send them
fo the micmobiology
laboratory

The infection disease
specialist logs in the ASB
ICT Soluticn and access
all the information

¥

regarding the risk of
infection and the infection
detection. He/she:

- assesses the patient
status and stars to freat
the patient (if considerad
appropriate)

- prescribes o collectthe
appropriate swabs

v

The infection disease

L

specialist the
planned treatment
maodifies if needed

The microbiologists logs
in the AZB ICT Selution
and access all the
information regarding the
risk of infection and the
ASB infecfion detection.
The microbiology
|laboratory confirms the
infection and specifies
the pathogen, the
resistance(s) and the
degree of virulence

The ASB ICT Sclution enters the ASE screening outcome
into the patient EHR.

In case the contamination is detected, the ASB ICT
Solution:

-sends an alert io the HIS and the users

-stores in the server therelevant information (patient
identifier, the geo-localized room where thepatent stays
and the imestamp of the patient screening).

This information will be then sent asynchronously to a the
centralized data server for epidemiclogicalpurpose

The epidemiclogist logs
in the ASB ICT Solution
and access all the ASBE
colonisationsfinfections
detections and all the:
confirmations of the
infections from the
microbiclogist
depariments.The
epidemiclogist can
identify potential
infections clusters

Yy

h 4

ASB ICT Salution is confimmed regarding the infection
gither through the HISLIS or because the microbiologist
confirms it manually into the systemn specifying the
pathogen and the resistance

ASB ICT Selution sends the information relevant io the
confirmed infection to the cenfral data server and tiggers
an epidemiclogic alert
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3.8 Key Performance of indicators

Committed Technical/performance Indicators(assessed through
automatic formulas)

ASBINDH001: Minimumturn-around time of test (task timg)n seconds)
ASBINDI002: Maximum relative snsitivity (%}

ASBINDH003: Maximum relative pecificity (%}

ASBINDI004: Maximum dstance of detectior{in centimetresyvith more than or

equalto 50% ofrelative accuracy
ASBINDF005: Maximum elative accuracy?oy

*No requirement is given regarding the minimums to comply with

Parameters for comparison of ASB ICT VOC detecsults
with microbiology laboratory commercial PCRused as reference method
in a 2 x 2 error matrix contingency table.

Microbiology laboratoryPCR

Positive Negative
ASB ICT VOC detector Positive TP FP
Negative FN TN

TP3 True positivé Positive sample correctly identified as positive
TNO Truenegativ® Negative sample correctly identified as negative

FPO False positive result Occurs when the alternative method gives a negative result without confirmation
when the reference method gives a positive result. This deviation becomes a false negative result when the true
result can be proved as being positive.

FNO False negative resultOccurs when the alternative method gives a positive result without confirmation
when the reference method gives a negative result. This deviation becomes a false positive result when the true
result can be proved as being negat

L Minimum turn-around time of test (task time)
Turn-around time of test (task time) is defireegdthe number of seconds ASB VOC detector takdsritifythe
sample, analyse it and returns the detection resuttoth the user and the ASB ICT Solution

2 Maximum relative sensitivity

Relativesensitivutyis defined as theatio TP/(TP + FN) and describes the proportion of all correctly identified
positivesamples among alhe positivesamples. If no FN ardetected, then it is 100%. In all other cases, this
value is lower than 100%.

3 Maximum relative specificity
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Relativespecificityis defined as theatio TN/(TN + FP) and describes the proportion of all correctly identified
negativesamples among all sampldsno FP aredetected, then it is 100%. In all other cases, this value is lower
than 100%.

4 Maximum distance of detection
Distance of detectiois definedas the maximum distance in centimetres ASB VOC detector reaches its limit of
detection (lowest amount of analyte that can be detected with morertieanal t050% ofrelative accuracy)

5 Maximumrelative accuracy

Relative accuracy is defined as ttadio (TP + TN)/(TP + TN + FP + FN) and describes the proportion of all
correctly identified samples among all samples. If no FN and FP are detected, then it is 100%. In all other cases,
this value is lower than 100%rom the relative accuracy is also ggible to determine the relative error using

the formula: relative_error=4relative_accuracy

User Experience Indicato(@ssessed through questionnairesiring Phase
3)
ASBINDI006: Level ofpilot sitespatients’ acceptability of ASB technology

ASBINDI007: Level of satisfaction gdilot sitesHCWs
ASBINDH008: Level of satisfaction gfilot siteslab
professionals

ASBINDHI009: Level of satisfaction gfilot sitesICT and
maintenanceprofessionals

¢CKS Fdzff YSGK2R2t23& (G2 SOlIfdzr S GSYRSNBNREC
different phases of ANISBUPERBUGS gremmercial procurement procedurie described
in detail in theCall for Tender

During the validation offunctional requirements and indicators, different regulatory
frameworks and standards were identified to be applicable to novel AVAERBUGS
solutions at a general scale.

In othertermsW¢ KS U ! { . B KU/fdf 3ORfYdzk A2 Yo A G KYQ

EU safety, health, and environmental protectiorrequirements by mean of the
provision of conformity assessmenof all the products used to build the prototypes
and to carry out the pilots to test the performance of the developed technologies
(refer to: https://ec.europa.eu/growtlisingle market/ce-
marking/manufacturers_emn
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o0 Specific sector legislation (e.g. new Regulations on medical devices entered
into force on 25 May 2017)
A Regulation (EU) 2017/745 of the European Parliament and of the

Council of 5 April 2017 on medical deviasiending Directive

2001/83/EC, Regulation (EC) No 178/2002 and Regulation (EC) No
1223/2009 and repealing Council Directives 90/385/EEC and
93/42/EEQhttps://eur-lex.euopa.eu/legal
content/EN/TXT/?uri=CELEX:32017R0/a% REGULATION (EU)

2017/746 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of

5 April 2017 on in vitro diagnostic medical devices and repealing
Directive 98/79/EC and Commission Decision 2010/227/EU
(https://eur-lex.europa.eu/legal
content/EN/TXT/HTML/?uri=CELEX:32017R0746&from=EN

A DIRECTIVE 2007/47/EC OF THE EUROPEAN PARLIAMENT AND OF THE
COUNCIL of 5 Sepnhber 2007 amending Council Directive

90/385/EEC on the approximation of the laws of the Member States
relating to active implantable medical devices, Council Directive
93/42/EEC concerning medical devices and Directive 98/8/EC
concerning the placing of &cidal products on the market
(https://eur-lex.europa.eu/legal
content/EN/TXT/?uri=celex:32007L00¢% 7

A European Commission Medical Device regulation and legislation

MEDDWs http://ec.europa.eu/growth/sectors/medical

devices/quidance_ep
A SO Standards Catalogue 11.040.8edical equipment in general
(https://www.iso.org/ics/11.040.01/x/)

A SO Standards Catalogue 11.100.Bdblogical evaluation of medical
devices littps://www.iso.org/ics/11.100.20/x/)

17 EU Regulatory Framework for Medical devices
http://ec.europa.eu/growth/sectors/medicatlevices/regulatorfframework en
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A Integrated Addendum to ICH E6(R&Gideline for Good Clinical
Practice (2016)

General Product Safety Directive 2001/95/EC (GPSD): complements sector
specific legislation and requires Member States to have laws with specific
requirements ensuring a high level of product safety. Thus, natieygional
transposed regulations shall be considered. E.g. Catalonia (Llei 22/2010 de 20
de juliol, del Codi de consum de Cataludfp UK NHS Digital Network
Security Standards).

EU Products Safety Standaitise.g. Healthcare engineering; Measuring
technology;Electric and electronic engineering; Energy efficienéjhofigh
defined as voluntary by the EU, but can be very relevant to prove safety of a
product.

2016/C 272/01 Commission Notitce¢ KS  W. f dzS DdzZA RSQ 2y

implementation of EU products ride2016

(http://ec.europa.eu/DocsRoom/documents/18027/
the EU directives, EU guidelines, EU standards and national legislation of the
pilot sites related with Safety and Health at work (please refer to:

https://osha.europa.eu/en/safetyand-health-legislation)

V EthicalStandardsand procedure foResearch:

o

o

o

Nuremberg Code (1947)
Declaration of Helsinki (1964) with all its amendments

(https://www.wma.net/policiespost/wma-declarationof-helsinkiethical

principlesfor-medicatresearchinvolvinghuman-subjects/)

The Belmont Report: Ethical Principles and Guidelines for the Protection of
Human Subjects of Researd®79)
(https://videocast.nih.gov/pdf/ohrp _appendix_belmont report vol 2.pdf

18 Catalan Regulation for Product Safety
http://consum.gencat.cat/ca/empreses/requisksbligatoris/seguretatdel-productes/

¥ NHS Medical devices regulation and safety
(https://www.gov.uk/topic/medicinesmedicaldevicesblood/medicaldevicesregulationsdfety

20EU Products Safety Standards:
https://ec.europa.eu/info/businesseconomyeuro/productsafetyandrequirements/consumeproduct

safety/standardsand-risksspecifieproducts _en#productsafetystandardsintheeu
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o European Code of Conduct for Research Integrity

(https://ec.europaeu/research/participants/data/ref/h2020/other/hi/h202

0-ethics _codeof-conduct_en.pd

o Standards and Operational Guidance for Ethics Review of Healtdted
Research with Human Participants
(http://apps.who.int/iris/bitstream/handle/10665/44783/9789241502948
eng.pdf;jsessionid=34314927842E93FD8CAARGIEFBAL1?sequencerl

V EU General Data Protection RegulatigRegulation on the protection of natural
persons with regard to the processing of personal data and on the free movement of
such data, and repealingDirective 95/46/EQ (refer to: http://eur -
lex.europa.eu/legatontent/EN/TXT/?uri=CELEX%3A32016R0679

V' Locallregional regulation requirements (e.g. ISO, IEC standards, IEEE norms, etc.).
E.g.:

- ISO/IEC IS 177499- Information security management Part 1. Code of
practice for informationsecurity management Standard andBS7792 -
Information security management systemS§pecification with guidance for
use.

- ISO/IEC TR 13383nformation Technology
- Safetymechanisms standardized by ISO / IEC / JTC1 / SC27

V Local/regional regulation requirement on the Hospital Information
Systems/Electronic Health Record interoperability standards (e.g. HL7, FHIR, FHIR
XML, IHE XDS, etc.): HL7 standards specifically highligiyf some procurers
(HELIOS, FMT)

V' Secure authentication of users implemented atiz2 S N& Q LIWBeanpled | y R
by ASB ICT solutions (e.g. log on (password, smartcard, biometric, etc.), network
access authentication (IPSec, remote, single sign o, etc

Bidders arerequired to identify the full list of the requlation, leqgislations, standards and
guidance documents relevant to their offeracross the different PCP phases and comply
with them.

6. BACKGROUND TANTISUPERBUGS PCHHE VALIDATED
ASSUMPTION

5.1 Business case

¢tKS dzy O2y iNRffSR GNIXyavYAaairzy 27F YdzZ (A nRNHE
in hospitals via patient to patient, patient to staff to patient, or patient to surface to patient
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-, iIs @ major problem in healthcare systems. This cause signifitanidity, mortality and
increased hospitalization and costs, as well as adversely affecting patient experience.
However, i is difficult to put a firm figue on the cost of AMR infections:
Antibiotics are relatively cheap and therefore reductions irage have a relatively low
cost saving potential compared with the potential costs of untreated infection.
The treatment of patients with AMR organisms can greatiyplicate clinical practice
with the need to isolatethe patient andprevent the transmissia of infection to other
patients.
AMR infection can also resultextended hospital staysand therefore additional cost
- and poorer outcomes for the patienExtended length of stay (LOS) is considered the
main driver of costs for HAIs.
There is an ongoingost in terms of the routire monitoring of AMR in patients and
the environment and ireffectively decontaminatingthe near patient environment
and medical instruments.
A hard to calculate but not to be neglected cost is thst incomeresultingif it is
necessary to close a hospital waod ICU unit.
Colonisationswith MDRO can have an impact on clinical outcome and can result in

prolonged length of stay(LO$ seeing asinfections with MDR® occurred in
approximately onethird of all colonized patientg!

The lost income due to prolonged LOS of MRDOs infected patients is the main factor used to
build ANTASUPERBUGS business case and to highlight the opportunitySBRERBUGS
consortium estimates that the novel technologies to be developed within the-pre
commercial prourement are an opportunity to address
- the overall annual income loss of approximately 36 million of Euros
due to the missed admissions because the prolonged LOS and the
isolation of the patientsinfected by the target MDROs

APPROXIMATEDDTRLINCOME LOSS RELATED TO
IMPACT ON POTENTIAL ADMISSIONS LOSS DUE T¢
RELEVANT MDROs (FZIDICat)

- the annualextra costs of approximately 11 million of Eurakie to the LOS
excesf the patients infectedby the target MDROs

21 Mutters NT, Gunther F, Sander A, Mischnik A, Frank U. Influx of multidrug -resistant organisms by country
to - country transfer of patients. BMC Infectious Diseases. 2015;15:466. doi:10.1186/s12879 -015-1173 -8
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Average Cost of patient/day 649 £
Total costs of the no. of cases that represent a significant
extension of the LOS compared to the LOS reimbursed by the

insurer

No. of Extesion of |Total extra cost/
cases/year |LOS (days) |year

Clostridium difficile 1308 3| € 2.546.676,00
Klebsiella pneumoniae (ESBL & carbapenemase production) 356 2| € 462.088,00
Acinetobacter baumanii (MDR) S0 0
Methicillin Resistant Staphylococcus Aureus (MRSA) 6481 2| € 8.412.338,00
8195
Average Cost of patient/day * 8315 €
Total costs of the no. extension of the LOS compared to Mo. of cases/year Extesion of LOS  |Total extra cost/
average LOS/patient j2018) ® {days) © year
Clostridium difficile 25 3| € 62.362,29
Klehsiella pneumoniae (ESBL & carbapenemase production) 29 2] € 48.226,84
Acinetobacter baumanii (MDR) 2 ol € -
Methicillin Resistant Staphylococcus Aureus (MRSA) 36 2| € 59.867,80
Total extra cost of C.diff. & K.
Pneumoniae due to increased LOS
Total extra cost/ case| € 1.852,79

5.2 Expected impact ofeleased and deployedNT#
SUPERBUGS ISGlutiors2 Y 0dz28 SNEQ AYRAOLI
The goal o ANTISUPERBUGS gremmercial procurement procedure is to complete the
research and development procesg to the prototypes validation. Once ANSUPERBUGS
ICTSolutionswill be fully productized, releasedservitizedand deployedthey are expected
G2 AYLI OG GKS F2fft26Ay3 0d28SNBEQ AYRAOFG2NRY
Impactonthet NE @I f SYOSkLYOARSYOS 27F 1l

Overall Prevalence of Nosocomial Infections (given specificftianee)
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Prevalence of Nosocomial Infections relatedd@oet microorganismggiven
specific timeframe)
No. of patients withC. Difficile
No. of patients with bacteraemia due to C. Difficile
And either
o No. of patients witfK. Pneumoniae
o No. of patients with bacteraemia due to K. Pneumoniae

Or

o No. of patients withMRSA

o No. of patients with bacteraemia due MRSA
Or both
And

No. of patients withany of the aditional Gramnegative pathogemr any
additional resistanc®idders commit to detect

No. of patients with bacteraemia due tmy of the aditional Gramnegaive
pathogenbiddersor any additional resistanasommit to detect

Extendedspectrum betalacatamaseproducing Klebsiella pneumoniae (ESBL

producing K. pneumoniae)

- No. of patients with ESBiroducingK. pneumoniae

- No. of patients with bacteraemia due to E§BbducingK. Pneumoniae

- No. of patients with bacteraemia due & Pneumoniae

Carbapenemaseroducing Klebsiella pneumoniae

- No. of patients with carbapenemageoducingK. pneumoniae

- No. of patients with bacteraemia due to carbapenemaseducingK.
Pneumoniae

MRSA (Methicillinresistant Staphylococcus aureus):

- No. of patients with MRSA

- No. of patients with S. aureus

- No. of episodes of bacteraemia due to MRSA

- No. of episods of bacteraemia due to S. aureus

Reproductive ratio of the infections

Mortality rate related to Healthcarassociated infections

Mortality rate related to healthcar@ssociated infections due target
microorganisms
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Today larger companies dominate the market of instrumentation for central bacteriological
laboratories; for identification of microorganisms and detection of their (potential)
resistance to antibiotics. In general, many of these instruments or systems areizgdiho

be used in a large laboratory and can analyse many samples in parallel. With this approach
the input of manpower, and cost, can be held at a minimum. Thus, most of the technologies
are therefore difficult to directly transfer into a POC solutiomene non-laboratory
personnel will handle relatively few samples at a time

In conclusion, central laboratories are well equipped for sophisticated analyses where both
identity of bacteria, and their complete antibiotic resistance profile, can be chaiaete
However, these technologies are often dependent on initial isolation of bacterial colonies
before identification/resistance determination. This procedure takes time even if the
following analyses for bacterial ID and resistance profiling might kegtively fast. In
addition, sending a sample for characterization in the central laboratory alse tadithe

total time to get results.

Current worldwide research and development effort either go after the microbial target
(genotype/phenotype) or strearming the detection methodology.

On the other hand, VO®platile Organic Compoundsased diagnostics haise potential to
become a screening tool for early detection of infectious agents. A fast and disseminated
VOCGCbased diagnostics coylthus, be usel for infectious disease management.

There are several alternative detection technologies for VOC available on the market today
that could be applied for detection of VOC profiles from air samples. With an acquired VOC
profile, it is possible to compare o databases of known VOC profiles and thus detect
presence of specific bacteria, such as C. difficile, A. baumannii, or K. pneumoniatfi@day
VOC sample is normally acquired from exhaled breath or head space over a sample of blood,
urine or feces.

According to the Prior Information Notice published in October 2017 at the Official Journal
of the EU, on December 2017 AMSUPERBUGS open market consultations started. The
market consultation was carried out through four different events and the cotiactif
structured information tliough a questionnaire made availalie the projecQveb page.

The main issue detected by the participants for the development &%B ICT Solutiovas
related to the sample collection. The possibility of collecting aryesample for the
detection of MRDOs the challenge that posed the most concern.
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The noninvasiveness aspect of the sample collection araadditional constraint that some
industrial stakeholders viewed as complex or difficult to achieve, espedigiignding on
the types of bacteria involved.
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Accuracy it represents the maximum deviation between the actual value of the physical
stimulus and the value that the sensor is reporting

Audit trail: An audit trail is a process that captures details such as additions, deletions, or

alterations of information in a record, either paper or electronic, without obscuring or

over -writing the original record. An audit trail facilitates the reconstruction of t he history

of such events relating to the record regardless of
when and whyo of t h e -geretatecoandit tralsosigl tetaie the original

entry and document the user ID, time/date stamp of the action, as wel | as a reason for

the action, as required to substantiate and justify the action (WHO).

Backup a backup means a copy of one or more electronic files created as an alternative in
case the original data or system are lost or become unusable (for example, in the event of a
system crash or corruption of a disBackup copies of electronic records areptgally only
temporarily stored for the purposes of disaster recovery andyrba periodically over
written (WHO).

Calibration the set of operations that establish, under specified conditions, the relationship
betweenvalues indicated by an instrument eystem for neasuring (especially weighing),
recording and controlling, or the values represented by a material measure, and the
corresponding known values of a reference standard. Limits for acceptance of the oésults
measuring should be established (WHO

Data integrity. Data integrity is the degree to which a collection of data is complete,

consistent and accurate throughout the data lifecycle. The collected data should be
attributable, legible, contemporaneously recorded, original or a true copy, and accurate.
Assuring data integrity requires appropriate quality and risk management systems,

including adherence to sound scientific principles and good documentation practices

(WHO)

Data lifecycle.A planned approach to assessing and managing risks to data in a manner
commensurate with potential impact on patient safety, product quality and/or the
reliability of the decisions made throughout all phases of the process by which data is
created, proces sed, reviewed, analysed and reported, transferred, stored and retrieved,
and continuously monitored until retired (WHO)

Drift: a degradation of the sensor performance over time so that the output will vary even
in the presence of the exact same stimulDsift is often reported as a change in the unit of
measure per unit of time
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Fomite:inanimate source of infectioar vehicleof infection(e.g.patient skin, any inanimate
object contaminated with infected bodily fluidszotton handkerchief environmental
surface3 (ECDC)

Functional Requirementg=unctional requirements are those requirements which deal with
what the system should do or provide for users.

Describes the behavior of the system as it relates to the system's functionality.
Includes the description of the required functions, outlines of associated reports
or online queries, and details of data to be held in the system.

Specified by users themselves.

GUI The graphical user interfagas a type of user interface that allows uséssinteract
with electronic devices through graphical icons and visual indicators such as secondary
notation, instead of texbased user interfaces, typed command labels or text navigation.

ICT- Information and communication technologycovers all techeal means used to handle
information and aid communication. This includes both computer and network hardware, as
well as their software. Examples are Middanoelectronics, Smart Systems Integration,
Robotics, Internet of Things, Photonics, Smart TeRilg Data, and Artificial Intelligence.

Limit of detection Applied to qualitative microbiological testsd expressed in padser-
million or in partsper-billion. The lowest numbeof microorganisms that can lsetected,
but in numbers that cannot be estiated accurately.

Limit of determinationApplied to quantitative microbiological tests. The lowest number of
microorganisms within defined variability that may be determined under the experimental
conditions of the methodinder evaluation

Linearity: it represents the consistency of the sensor to translate a change in stimulus to a
change in the output. An ideal sensor has a 1:1, or linear relationship, between a unit change
in the stimulus to a unit change in the output signal across the entire stgghoange. In
reality, this is not possible, and thus many sensors require designs that employ a variety of
methods to correct for the typical nelnear relation of stimulus to output.

Medical devicemeans any instrument, apparatus, appliance, softwanaterial or other
article, whether used alone or in combination, including the software intended by its
manufacturer to be used specifically for diagnostic and/or therapeutic purposes and
necessary for its proper application, intended by the manufacttwelne used for human
beings for the purpose of:

T diagnosis, prevention, monitoring, treatment or alleviation of disease,
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T diagnosis, monitoring, treatment, alleviation of or compensation for an injury or handicap,

T investigation, replacement or modtktion of the anatomy or of a physiological process,

T control of conception, and which does not achieve its principal intended action in or on
the human body by pharmacological, immunological or metabolic means, but which may be
assisted in its functioby such means

(Regulation (EU) 2017/745 of the European Parliament and of the Council of 5 April 2017 on
medical devices)

Nonrinvasivel y & LINPOSRdAzZNBE y 284 NBIdZANAY3I GKS aAyas
0KS a1Ay 2N I 0 2aRimals2rbl#Einawa® 6fsamblifigrands tRegefods, are
unaffected by it (unperceived)Pauli et al., 2009 Defining Noninvasive Approaches for
Sampling of Vertebratgs

Non Functional Requirement$lonfunctional requirements are those requirements which
elaborate the performance characteristic of the system and define the constraints
on how the system will do so.

Defines the constraints, targets or control mechanisms for the new system.
Describes how, how well or to what standard a function should be provided
Specified by technical peoples e.g. Architect, Technical leaders and software
developers.

They are sometimes defined in terms of metrics (something that can be
measured about the system) to make them more tangible.

Identify realistic, measurable targeales for each service level.

These include reliability, performance, service availability, responsiveness,
throughput and security.

Operating Life Sensors have a life expectancy after which their performance degrades and
must be replaced.

PrecisionThedegree of agreement among individual results (WHO).

Rangeit represents the minimum and maximum physical attribute that can been detected
Reference culture€ollective term for reference strain and reference stocks.

Reference material material suffieently homogeneous and stable with respect to one or
more specified properties, ch has been established to be fit for its intended use in a

measurement process (WHO).

Reference methodamethod which has been validated as being fit for purpose, with which
an alternative methodnay be compared.
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Reference stocksaset of separate identical cultures obtained by a single subculture from
the reference strair{ISO 11133:2000).

Reference strains microorganisms defined at least to the genus and species level,
catalogued and describextcording to its characteristics and preferably stating its origin (ISO
111331:2000). Normallpbtained from a recognized national or international collegtio

Repeatability closeness of the agreement between the results of successive measurements
of the samemeasure and under the same conditions of measurement (adjusted from 1SO).

Reproducibility. it expresses precision between laboratories (WHO)

Resoluton: it represents the smallest increment of change in the stimulus that can be
detected

Response Timdt represents how quickly the output signal changes in response to a change
in the physical stimulus.

Robustnesgor ruggedness):hte ability of theprocedure to provide analytical results of
acceptable accuracy and precisiomder a variety of conditions (WHO).

Sensitivity:It represents the smallest amount of change of physical stimulus that will result
in a change in the sensor output.

Volatile Organic Compound(volatiles volatile metabolic fingerprintsVO@metabolite
profiles) comprise a chemically diverse group ofrbman-based (organic) compounds,
generally with a molecular weight in the range ofg200 Daltons and having appreciable
vapour pessure under ambient conditions. Thousands of different volatile compounds occur
in nature.Their highvapourpressure and low molecular weight means volatiles can readily
diffuse through the gas phase and within biological systems and hence can ssiyeadiing
molecules (semiochemicals) passing information both within and between organisms,
functioning as hormones or in the identification of food, mates;specifics, competitors,
predators or suitable habita{SourceRowan D. D. Volatile Metabolgenetabolites 2011,

1, 42-63; doi:10.3390/metab01010031

Different technologiesare used to detect the volatile organic compounalsd they depend

on the detection principle (according to the nature of the physical signal they measure),
sensor types and sensitive materia(§ource:Wilson AD, Baietto M. Applications and
advances in electronicose technologiesSensors (Basel20099(7):5099148 and Wilson

AD Application of ElectronitNose Technologies and V@i®markers for the Noninvasive
Early Diagnosis of Gastrointestinal Diseds@ensors (Basel) 2018;18(8):2613
doi:10.3390/s1808261)3

PCP Request for Tenders ASB [fUPERBUGS PCP]: Challenge Brief
Pageb4 of 147



Grant Agreement no.: 688878

Las infecciones asociadasla asistencia sanitariflAAS),2 Ay FSOO0OA2y Sa ay2a
G K 2 adrissétide tlefinen como las infecciones adquiridas en el hospital por un paciente

que ingreso por un motivo diferente a esa infecciérC&htro Europeo para la Prevencion y
Control deEnfermedade$ECDE? estimaque cada afio se producen 2.609.911 nuevos casos

de lAASen la Union Europeagn el Area Economica Europea.

La transmision incontrolada €@ organismos resistentes a mdultiple&rmacos (MDRO,
también conocidos como "superbugs") de paciente a paciente, de paciente a paciente a
través de personal sanitario, o de paciente a paciente a través de una superficie, representa
un problema importante en los sistemas de atencion medice Eansmision causa una

gran morbimortalidad y aumenta las tasas de hospitalizacion y los costes, ademas de afectar
negativamente a la experiencia del paciente. E| ECDC informa de cargdaacumulativa

de las IAAS principales se estima en 501 aflosddeayustados por discapacidad por cada
100.000 habitantes de la Unién Europea y en el Area Econémica Europea. La neumonia y la
bacteriemia primaria imponen la mayor carga, que representa mas del 60% del total
estimado. Ademas, los estudidsjue siguen lagdicaciones de la Red de Centros para el
Control y la Prevencion de Enfermedades (CDC) de los EEUU indicaoaste ahual total

de las cinco principales infecciones sube a $9,8 mil millones (IC 95%: $ B35 mil
millones).

Las IAAS también estéelacionadas con un problema mas apremiante a nivel mundial: la
resistencia a los antimicrobianos (RAM). Cada afio en la UE, la RAM causa 25.000 muertes y
dzy I LISNRARIF RS € wmMIp YAt YAft2ySa Sy GSN¥YA
sociales)En todo el mundo, se proyecta una cifra 10 millones de muertes anuales entre 2015

y 2050, y las pérdidas acumuladas previstas en los paises de la Organizacion para la
Cooperacion y el Desarrollo Econémicos (OCDE) debido a la RAM subiran a $ 2,9 billones en
2050, si las tendencias actuales de infeccidn y resistencia no revierten. La RAM representa
unos costes hospitalarios adicionales de entre $ 10.000 y 40.000 por paciente en los paises
de la OCDE y probablemente se duplicarian estas cifras si se coreidetass costes
indirectog”.

La resistencia a los antimicrobianos esta relacionadaetoiso excesivo e inapropiado de
medicamentos antimicrobianos gon practicas de control de infecciones deficientésEl
consumo de antibioticos especificos para el tratamiento de infecciones bacterianas

2 Burden of Healthcare -Associated Infections in E urope (October 2016) PLOS Medicine |
DOI:10.1371/journal.pmed.1002150

2 Health care 1 associated infections: a meta -analysis of costs and financial impact on the US health care system.

(2013) ( https://psnet.ahrg.gov/resources/resource/26769/health -care -associated -infections -a-meta -analysis -

of -costs -and -financial -impact -on-the -us-health -care-system )

%“EU factsheet O6AMR: A maj or Eur olptpsdec.elmapaleu/Eehlth/ana/antintichobidl | e nge 6 (
resistance_en )

25 EU factsheet 6 AMR: A maj or Europdahnh!| engered GROKBFI
(https://ec.europa.eu/health/amr/antimicrobial -resistance_en )
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-

resistentes a multiples farmacos casi se ddpéin Europa entre 2010 y 2014, con una alta
variabilidad del consumo de antibiéticos en lossea de la OCDE. Tres degaisesn que

se encuentran loCompradoes de ANTSUPERBUGS, es decir, el Reino Unido, Espafia e
Italia, tienen un consumo de antibiéticos superior al prometidos paises de la OCDE.
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Tiempo: identificacion del microorganism ID y tratamiento apropriado
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La vigilancia cetinua ha demostrado ser efecti en la prevencion dé propagacion de
infecciones por MDRO especificos y en la reduccién de la estancia hospitalaria. Sin embargo,

% Souverein D, Houtman P, Euser SM, Herpers BL, Kluytmans J, Den Boer JW (2016) Costs and Benefits
Associated with the MRSA Search and Destroy Policy in a Hospital in the Region Kennemerland, The Netherlands.
PLoS ONE 11(2): e0148175. doi:10.1371/journal.pone.0148175

PCP Request for Tenders ASB [fAUPERBUGS PCP]: Challenge Brief
Pageb6 of 147



Grant Agreement no.: 688878

la vigilancia contiua es actualmente muy costosa y no es viable en todos los
microorganismos. Ademas, su capacidad de implantacién varia mucho segun los diferentes
centros y paises. Aunque se han concentrado grandes esfuerzos en la epidemiologia y en la
vigilancia y el comsdl de la infeccion, la adquisicion de los MDRO en el hospital sigue siendo
frecuente y los resultados clinicos de los pacientes se ven afectados negativamente con
respecto a su prondstico inicial. En la actualidad, la principal intervencién que las
organiaciones de salud pueden emprender para prevenir la propagacion de los MDRO
consiste en el uso de métodos asépticos y la practica de una buena higiene de las manos.

De acuerdo con las pautds laSociedadcuropea de Microbiologia Clinica y Enfermedades
InfecciosagESCMIB]) parael manejo de las medidas de control de infecciquiisgidas a
reducir la transmisién de bacterid&am negativasresistentes a multiples farmacos en
pacientes hospitalizadols medidas actuales para prevencion ddaslIAASseconcretan

en las areas siguientes

- Higiene de las manos (el personal, los pacientes y/o los visitantes)

- Precauciones de contacto (equipo de proteccion personal)

- Codificacion de alers&a

- Aislamiento

- Personal de cohorte

- Culivos de deteccioractiva

- Limpieza ambientatlescontaminacion

- Administraciorantimicrobiandantibiética

- Infraestructura y educacion
Laaplicaciorde estas iniciativas y medidasriaen funcion de la incidencia de las infecciones
(es deciren contexte endémios o epidémicos), y del nivel de evidenc@oporcionado Un
enfoque armonizadaue parta dda aplicacién de estrategias basadas en la evidgruige
tenga en cuentdas caracteristicas locales y el contextodria ser beneficioso.

El grupo de Compradoresedla compra publica precomercial (CPP) AISUPERBUGS
compuesto por ICOVINCat y FMT (ES), PAT (IT), Helios y UKA (DE) y STsk(bjijado
los siguientesobjetivos:
Mejorar la calidad de los procesos de atencion en los hospitales.
Reducir tanto los costes como el impacto operacional resultante de las infecciones
causadas poMDRQ
Mejorar la adecuacion del uso de medicamentos antimicrobianos.
Reducir el impacto en la comunidad y en la asistencia social dMIBROadquiridos
en los hospitales, mediante la adquisicion de tecnologiagrecomerciales que
transformaran los sistemas actuales de control de vigilancia y las infecciones y los
convertiran en nuevos sistemas integrales.

27 E. Tacconelli; et al.; ESCMID guidelines for the management of the infection control measures to reduce
transmission of multidrug Zesistant Gram Zegative bacteria in hospitalized patients; Clinical Microbiology and
Infection; 2014, Vol 20, s1; p1 -55.
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Resolviendo el “Reto presente” - .
= |

Deteccion rapida de microrganismo
y 5U resistencia

Tratamiento antibiotico adecuado
Mecanismos de control de infeccidn

Presi tiva
Inducida pg#io tibioticos
Hoy
{AaGaSyra RS
GAIATAYDIOOSs y Tecnologias
ottaRaa Sy vISIAMSETES rep
LISNA 5 RA Ol &

Resolvemos el “Reto futuro”

Integracion rapida de |as nuevas resistencias
del microrganismo

Tratamiento antibiotico adecuado
Mecanismos de control de infeccion

!

Presicose!lctiva
Inducida priios antibioticos

Futuro

Sistemas de control de
vigilancia e infeccién basados
en:

/' Prevencion

/' Notificacion

\/ Intervencion ranida

Gracias a los nuevos sistemas de control de vigilancia e infecciones de los microorganismos

objetivo, los profesionales de la salud podran:

- Aprender el procedimiento de codificacion de alertamediante la
monitorizacion continua drecuente de los finites y de los entornos
hospitalariodlevada a cabo por la tecnologia;

- Aplicar las medidas de precaucion en ebmento en que se necesiten y

retirarlas lo antes posible;

- Aplicar los procedimientos de aislamienten el momento en que se

necesiten yretirarlos b antes posible;

- Evitarel desarrollo de resistencia a los antibiéticgsacias a los cultivos
de los microorganismos detectaden elandlisis de laboratorig llevados
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a cabo después da monitorizacion continua o frecuente de losrfibes y

de los ambientes hospitalarios;

- Evitar la contaminacién de acuerdo con los esultados de la
monitorizacion continua o frecuente de losnfdies yde los ambientes
hospitalarios;

- Definir el plan de tratamiento apropiado gvitar la resistencia a los
antibiéticos mediante la identificacion rapida de la posible fuente de
infeccion; y

- Gestionar rapidamente las epidemias o twetes gracias al andlisis de la
contaminacidncolonizacion detectada.

Este documento tiene como objetivo describir en detalle las necesidades del grupo de
Compradores yde presentar elreto para poder garantizar la comparabilidad de las
soluciones competitivas propuestas por el mercado, en vistas de su posible conversiéon en
servicios permanentes.

En la descripcién de la necesidad participaron los principales actierda cadena de
prestacion del servicio publico, incluidos los usuarios finales de las soluciones novedosas de
ANTISUPERBUGS ICT.

El reto CPRNTISUPERBUGS aefine previamente ninguna solucién técnica y esta abierto
a diversagecnologiasde la informacién y la comunicacion (TIC) que podrian abordar las
necesidades traducidas en requisitos funcionales basaog! rendimiento. Al mismo
tiempo, los objetive de rendimiento y los comportamientos previstos son transparentes y
estanclaramente especificados.

Para predeterminar un amplio mercado potencial (tanto publico como privado) para las
novedosas soluciones ANSUPERBUGGT y para permitir el desarrollde las economias

de escala y el ahorro dmstes deseados, los requisitos funcionales y deimsigthto no se
describen muy detalladamentee $rescinde ddos requisitos de personalizacign ensu
lugar, se especifican los requisitos de interoperabiligde escalabilidad.

Cono compra publica precomercial, el reto CPP ABIIPERBUGS no priorizdes
propuestascon elpreciomas bajo por unidad, sino que bas& ganancias a largo plazo en
las eficiencias decostes, basadas en el ciclo de vida completolde soluciones novedosas
(es decir, suproduccion, entrega, instalacion, uso, administracion, mantenimiento y
eliminacion).
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3.1 ¢Quécapacidades de deteccidirecenlas
tecnologas novedosas dANTISUPERBUGS ICT?

Las resistencias existentes en las regiones europeas estan caracterizadas por unas
condiciones politicas, historicas, biolégicas, sociales y geogréficas concretas. En estas
circunstancias, el grupo de Compradores ASIOPERBUGS tiene como objetivo que las
capacidades de deteccion de la tecnologia incluyan la mayor cantidad posible de
microorganismos. Las nuevas tecnologias AURERBUGS deberdn ser capaces de
adaptarse facilmente a escenarios variables a través de pequefios cambios modulares, y asi
proporconar una solucion para cada region europea, su sistema sanitario, y sus centros de
salud (sin importar el tamafio o los datos demogréficos especificos).

El impactalel retoen lavigilancia y prevenciode los microorganismos y la alta probabilidad

de comecializaion deuna tecnologiale estas caracteristicés convierten en un proyecto

muy competitivoy ambicioso. Los objetivos descritos se han adaptado a las necesidades de
los diferentesCompradoes ANFHSUPERBUGS, incluidos los microorganismos quieodeb

su prevalencia y virulencia, son de maximo interés para nuestros profesionales de la salud y
parala poblacién a la que se dirigen.

Las nuevas tecnologias AMUPERBUGS dearer poder detectar los sguientes
microorganismos multiresistentes demaxima prioridad

Clostridium dificile (bacilo Gram positivogen laencuesta dda prevalencia puntual

del ECDC gel uso de antimicrobianos en los hospitales de agudos europeos en 2011
2012 (ECDC PPpla C. diffidle fue el octavo microorganismmasdetectado entre

las I1AAS. B la principal causa ddiarrea entre los pacientes hospitalizadbs_os
ribotipos hipervirulentos recién surgidos (por ejemplel 027) aumenén
notablementela gravedad de la enfermedadelevan tanto lasdsas de mortalidad
comoel riesgo de recaidalgstasas de colectom?&

Klebsiella pneumonia (EnterobacteriaceasGram negativas resistentes dos
carbapenémicoskEstas bacterias se puedpropagarapidamente en los centros de
salud, gracias a la presencia de portadores que pueden diseminar el patdgeno en
ausencia dela enfermedal. Normamente estos MDRO preentan resistencia

2 ECDC, Point prevalence survey of healthcare -associated infections and antimicrobial use in European acute
care hospitals 2011 -2012 (https://ecdc.europa.eu/en/healthcare -associated -infections -acute -care -
hospitals/surveillance _-disease -data/report )

2% Epidemiology and outcome of Clostridium difficile  infections in patients hospitalized in Internal
Medicine: findings from the nationwide FAD Ol-PRACTICE study
(https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5101712/ )

30 p, Mastrantonio, M. Rupnik (eds.), Updates on Clostridium difficile in Europe, Advances

in Experimental Medicine and Biology 1050, https://doi.org/10.1007/978 -3-319-72799 -8 2
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combinada a otros antibidticos y se estan extendiendo rapidamente a través de areas
geograficas como la cuenca mediterranea.

LaKlebsiella sppesté entre los diez microorganismos mas frecuentemexséados
en las IAAS Segunlos datos delECD&, en 2011, el 22.3% de los aislamientos
invasivos deK. pneumoniaefueron resistentes aun minimo detres clases de
antimicrobianosDurante el periodo 2002010 la resistencia a carbapenémicos en
K.pneumoniaegegistrdo unaumento significativalel 8% &15%.Es de destacar qua
'Lista de prioridades mundiales de bacterias resistentes a los antibi¢pcddicada
por la OM& (febrero de 2017)dasificalas EnterobacteriaceaéincluidaKlebsiell

en la categoria "Critico'con respecto ala necesidad dedesarrollar nuevos
antibioticos. En algunos paises, debid@amento dela resistencia, los antibiéticos
carbapenémios son efectivos en menos de la mitad de los paciemgtados por
infecciones debidas l&. pneumoniaés.

S aureus (bacteria Gram positiva) también seencuentra entre los diez
microorganismos mas frecuentemienaislados en las infecciones y también esta
definida como "de alta prioridad" para el desarralle nuevos antibiéticos, debido a
su resistencia a la meticilina (MRSA)SLaureugincluido MRSA) sobrevive durante
meses en las superficies secas.

La mayoria de las bacterias Gram positivas (tal cGmdifficiley MRSA) y muchas especies
Gram negativas (tal comi§lebsiella spp pueden sobrevivir durante meses en superficies
inanimadas®* Ademas, en algunos casos, se ha demostrado que se propagan directamente
desde el ambiente al profesional sanit@fi¢como en etaso deC. difficile.

Las nuevas tecnologias ANSUPERBUGS también deberan incluir informacién adicional
sobre los microorganismos (por ejemplo, sobre los factores de virularmizg lastoxinas

en C. difficilg.

3.2 ¢Dobnde deben detectar los microorganismos las
nuevastecnologias ANFEUPERBUGS ICT?

31 http://www.ecdc.europa.eu/en/publications/Publications/Forms/ECDC_DispForm.aspx? ID=580

32 Global priority list of antibiotic -resistant bacteria to guide research, discovery, and development of new
antibiotics (WHO, Feb 2017) ( http://www.wh ___o.int/mediacentre/news/releases/2017/bacteria -antibiotics -
needed/en/ )

33 Antimicrobial resistance (WHO, Feb 2018) ( http://www.who.int/news -room/fact -sheets/detail/antimicrobial -

resistance )

3 How Long do Nosocomial Pathogens Persist on Inanimate Surfaces? A Systematic Review (PDF Download
Available). Available from:
https://www.researchgate.net/publication/6873698 How_Long_do_Nosocomial_Pathogens_Persist_on_Inani
mate_Surfaces_A_Systematic_Review

% Contamination, Disinfectio n, and Cross -Colonization: Are Hospital Surfaces Reservoirs for Nosocomial
Infection? Robert A. Weinstein Bala Hota Clinical Infectious Diseases, Volume 39, Issue 8, 15 October 2004,

Pages 1182 11189, https://d 0i.0rg/10.1086/424667
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Segun la tecnologia ylos microorganismos de interésno se pondra el enfoque
obligatoriamente en el contacto humano o en las superficies que estan en contacto con los
tejidos humanos, sino en la detecciémbiental (por ejempldps instrumentosnédicos]os
objetos inanimados el aire. Por lo tanto, la tecnologia debe ser flexible pamder
integrarsetanto enlaséareas controladas comen lasunidades de cuidados imsivosy en

los espacios abiertos disefiados para pacientes y profesiosaleisarios(por ejemplo,los
espacioxompartidosenloscentros de salud).

3.3 ¢Coémo debe llevarse a cabo la deteccion?

Las nuevas tecnologias ANSUPERBUGS detectaran los comjmsesrganicos volatiles
(COV)volétil, huella metabdlica volatil, perfil COV de metabo)ites los microorganismos
objetivo y no haran uso de ninglin muestreo intrusivo o invasivo, ya que éstb$ap
aumentar el riesgo de infeccion.

Las nuevatecnologias ANTSUPERBUGS deberan activar de manera autbnoma una via de
informacion en tiempo real, registrar la deteccion en la historia clinica del paciente y crear
un aviso con la informacion relevante.
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3.4 ¢Cuales son las estrategias potenciales @& uevas tecnologia8BNTISUPERBUGS para
cumplir con las recomendaciones basicas de la ESCMID de cara a la prevencion de las
infecciores porbacterias Gram negativas multiesistente®

La solucion ICT de ASB esta pensada para que tenga un impacto positivo tanto en los entornos epidémicos como endémicos y para que
prevenga la propagacion del organismo multirresistente K. pneumoniae y cualquier otra MDR -GNB (bacteria gramnega tiva
multirresistente) que satisfaga tanto como sea posible las recomendaciones de la ESCMID (Sociedad Europea de Microbiologia Cl inicay

Enfermedades Infecciosas) como se describe en la siguiente tabla:

36 E. Tacconelli; et al.; ESCMID guidelines for the management of the infection control measures to reduce transmission of multi drug Zesistant Gram Zhegative bacteria in
hospitalized patients; Clinical Microbiology and Infection; 2014, Vol 20, s1; p1 -55. https://onlinelibrary.wiley.com/doi/full/10.1111/1469 -0691.12427
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-

Higiene de manos (HM)

Recomendacion fuerte:
Implementar programas d¢
formacion en HM para
reducir la transmision de
lasEnterobacteriaceae
productoras de -
lactamasa de espectro
extendido(ESBLA.
baumanniimultirresistente
Stenotrophomonas
maltophilia (nivel
moderado de evidencials.
pneumoniae
multirresistente,P.
aeruginosamultirresistente
y Burkholderia cepacia
(muy bajo nivel de
evidencia)

Recomendacion fuerte:
Implementar programas de
formacion en HM para reducir ||
transmision de las
Enterobacteriaceaproductoras
de ESBLK. pneumoniae
multirresistente,P. aeruginosa
multirresistente A. baumannii
multirresistente (nivel moderad:
de evidencia);
Stenotrophomonas maltophilia
Burkholderia cepacigivel de
evidencia muy bajo)

parcialmente

1 La solucion TIC de ASB colaborara con el Sisten
Informacién Hospitalario (HIS), el Sistema de Informa
del Laboratorio (LIS) y el RegisEtectronico de Salud d
paciente (EHR), sistemas electrénicos de control de hig
y sistemas de control de indicacion, para enviar
resultados de la monitorizacién y los avisos sd
detecciones.
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Recomendacion fuerte: Recomendacion fuerte: Si 2 La solucion TIC de ASB lee los antecedentes del pacie
Implementar precaucioneq Implementar precauciones de (infecciones y hospitalizaciones previas) de su EHR

de contacto (PC) para todq contacto (PC) para todos los La solucién TIC de ASB informa en tiempo real al HIS ¢
los pacientes colonizados | pacientes colonizados con ESE riesgos de infeccion.

ylo infectados por Enterobacteriaceaéa excepcion El detector de COV de la ASB monitoriza automaticam
Enterobacteriaceae de Escherichia colil. el entorno del paciente (la flora de la piel, lino, batas,
productoras de ESBK, pneumoniaemultirresistente,A. superficies de la habitacién, orinal del paciente, etc.)
pneumoniae baumanniimultirresistente, yP.

multirresistente,A. aeruginosamultirresistente La solucion TIC de ASB aumenta la concienciacion del
baumanniimultirresistente | (nivel moderado de evidencia) personalrespecto a los MDRO a través de la deteccién
(nivel moderado de temprana y la comunicacion rapida. La deteccién de
evidencia); yP. aeruginosa colonizacion por la solucién TIC de ASB geolocaliza un
(nivel de evidencia muy entorno que seria un posible lugar de contaminacion.
bajo)

La solucién TIC de ASB emite un aviso de unalposib
contaminacion/colonizacion y el resultado de la
monitorizacién.

Precauwiones de contacto(PC)

La enfermera recibe el aviso de
colonizacion/contaminacion por MDRO y gestiona el
ingreso del paciente (aislamiento o aislamiento de
cohorte) y las PC necesarias.

Una vez que se confirma descolonizacién y
descontaminacion del paciente y del area, la solucion T
de ASB mantiene la monitorizacion de los microorganis
para que el personal sanitario decida si mantienen las §
los protocolos de aislamiento o aislamiento de cohortes
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Recomendacién fuerte: | Recomendacion fuerte: Usar el Si 3 La solucion TIC de ASB genera un codigo de aviso des
Usar un cadigo de aviso | cédigo de aviso para identificar, de la deteccién de MDRO. Uimderfaz grafica de usuario
para identificar rapidamente a los pacientes qu (GUI) permite a los profesionales acceder a los datos d
rapidamente a los ya han sido identifiedos como paciente o introducir los datos relevantes que faltan.
< |Pacientes ya definidos colonizados poA. baumannii La solucién TIC de ASB intdfe con el HIS, el LISy el E
E como colonizados por multirresistente en el momento del paciente e introduce el cédigo de aviso en el LIS y ¢
2 Enterobacteriaceae del ingreso hospitalario/a plantg HIS en tiempo real.
o |productoras de ESBLKy |y realizar la monitorizacion y P(
%’ pneumoniae preventivas (nivel moderado de
8 multirresistente en el evidencia)
momento del ingreso
hospitalario/a planta, y
realizar monitorizacion y P
preventivas (nivel
moderado de evidencia)
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evidencia)

Recomendacion fuerte: Si La enfermera recibel aviso ygestionael ingresadel
Aislar a los pacientes paciente 6 enaislamiento o aislamiento de cohorte) de
colonizados e infectados € forma adecuadal.a monitorizaciémle la colonizacion del
una habitacién individual paciente y el seguimiento continuo permiten el
para reducir etiesgo de aislamiento rapido y efectivo. En caso de que se detect
adquisicién de contaminacion)a solucion TIC de ASB envia el aviso al
© | Enterobacteriaceae y a los usuarios y registra el identificador del paciente €
,5 productoras de ESBK, servidor, la sala geolocalizada donde se encuentra el
% pneumoniae paciente y lanarca temporatle la monitorizaciérdel
% multirresistente (nivel paciente.
9 moderado de evidenciaA.
© | baumannii multirresistente Una vez que se confirme geépaciente y el area han sid
fn° y P. aeruginosa descolonizaddslescontaminados, laolucion TIC de ASB
multirresistente(bajo nivel informa sobre lgosibilidad denterrumpir el aislamiento.
de evidencia)
Lasolucion TIC de ASBmprende un dispositivo de
monitorizaciony un servidode datos para fines
epidemiolégicos localegueinforman rapidamentede la
presencia daiveles endémicos o epidémicos de
colonizaciowinfeccion.
o | Recomendacion fuerte: El parcialmerte Lasolucion TIC de ASBlabora con HIS/LIS/EHR, sistem
5 |personal de cohortelebe electrénicos de control de higiene y sistemas de contro
S |redudrel riesgo de indicacién, y envia los resultados de monitorizacion y Ig
3 adquisicién deX. avisos sobre detecciones.
S | pneumoniae
@ | multirresistente
& | (nivel moderado de
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Cribado &tivo de cultivos

Recomendacion fuerte:
Implementar un programa
de monitorizacién activa de
cultivosen el hospital,
seguidh por el uso de
precauciones de contacto
para reducir la propagacié
de Enterobacteriaceae
productoras de ESBK.
pneumoniae
multirresistente A.
baumanniimultirresistente
(nivel moderado de
evidencia); yP. aeruginosa
multirresistente (nivete
evidencia muy bajo)

Si

3 El paciente descubre que el método de monitorizacion
la solucion TIC de ASB afecta negativamenta su
experiencia y es minimamenietrusivo.

El uso de Iagolucién TIC de ASB asocia con el menor
riesgo posible para el paciente.

Lasolucion TIC de AS&aliza um monitorizacion actigen
el momento deingreso de los paciente®n el fin de
identificar los casos que necesitarctanfirmacion del
cultivo de laboratorio.
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Recomendacion fuerte: | Recomendacion fuerte: Si Lasolucion TIC de ASBrmite la deteccion de la
Supervisar la limpieza par{ Implementar procedimientos colonizacion superficigdor los microorganismos objetivo.
garantizar niveles periédicosde limpieza ambienta
satisfactorios de limpieza |y dedicar dispositivos médicos El dispositivo denonitorizacién de la solucién TIC de AS
ambiental. Adecuar algung no criticos para su uso en registraautomaticamente el entorno del paciente (por
__|unidades para limpieza | pacientes individuales ejemplo, ropa de cama, batas, superficies de las
g intensiva. Implementar colonizados o infectados pé. habitaciones, orinal del pacientgyecopila informacién
g procedimientos periédicos| baumanniimultirresistente sobrelassuperficies posiblmente contaminadas y la
% de limpieza ambiental y | (nivel moderado de evidencia) eficacia de las medidas de precaucién de contacto.
< dedicar dispositivos
.g_ médicos no critos para su La monitorizacion dsuperficies inanimadas ambiends
E |uso en pacientes permite la deteccidn de una alta tasa de
— |individuales colonizados o contaminaciorncolonizacion repetlay la definicion de
infectados por procedimientos de limpieza y descontaminacion.
Enterobacteriaceae
productoras de ESBLAY
baumanniimultirresistente
(nivel moderado de
evidencia)
2 | Recomendacién fuerte: Recomendacion fuerte: Si Lasolucion TIC de AS&gistrael resultado de
@ Implementar un programa| Implementar un programde monitorizacionde ASB en la historia clinica electrénica ¢
g |de racionalizacion del uso| racionalizacion del usde paciente. El especialista en enfermedades infesas
E» de antimicrobianos antimicrobianos. Plan de evalla el estado del paciengdnicia el tratamientoLa
@ (stewardship para reducir | intervenciones de restriccion de deteccion rapida de la colonizacipor agentes
'_c.;c la propagacion de uso de antibiéticos para reducir multirresistentesreduce el tiempo de su diagndstico
G | Enterobacteriaceae la propagacion de clinico y también permite el despliegue gemgramas de
g productoras de ESBL (nivd Enterobacteriaceaproductoras racionalizacion del uso dmtimicrobianos.
& | moderado de evidencia) |de ESBL (nivel moderado de
evidencia)
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Recomendacion fuerte:
Llevar a cabo programas

gue el personal sanitario
de lasEnterobacteriaceae
el punto de vista

epidemiolégico y la
importancia de evitar su

Infraestructuray Educaion

las medidas que han
demostrado ser efectivas

(nivel moderado de
evidencia)

educativos para garantizal

comprenda la importancia

productoras de ESBL desq

propagacion; y ge conozce

para evitar su propagacior]

Recomendacion fuerte: Realize
programas educativos para
garantizamque el personal
sanitario comprenda la
importancia dda A. baumannii
multirresistente desde el punto
de vista epidemioldgicy la
importancia de evitar su
propagaciony que conozca las
medidas que han demostrado
ser efectivas para evitar su
propagacion(nivel de evidencia
moderado).

Si

2 Lasolucion TIC de A®Rviael avsode
colonizaciorinfeccion de forma asincrona al servidor de
datos centralizado con fines epidemiolégicba.solucion
TIC de ASénvia la informacién relevante para la infecci
confirmada al servidor de datos centratieaun aviso
epidemiolégio. Lasolucién TIC de ASIBoporciona
estadisticamcerca dda deteccién dda colonizacién y la
identificacion de microorganismos a nivel molecular (ce
epidémicas).
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3.5 Especificaciones y requisitage la solucion TIC dANT}
SUPERBUGS

La solucién TIC de A®B un dispositivanédico activo cuyaue comprende un conjunto
de tecnologias que ofrecen diferentes enfoques y resultastodistintosniveles de gestidn
de infeccionespor ejemplo,la vigilancia, la seguridad ambiential primera monitorizacién
del paciente y el diagndéstico temprano):

f Un dispositivo de deteccion de compuestosganicos volatiles (CQWolatiles,
huellas metabdlicas volétiles, perfiles VOC de metabgligosjue desde ahora en
adelante se denominaradetector ASB de COY que determina las
contaminaciones/colonizaciones de los fomites y de los ambientes hospitalarios en
los siguientes patogenos:

o Clostridium difficiléesporas y/o microorganismos: la deteccion dpagas se
considera de mayor prioridad).

o OKlebsiella pneumonia@MRSAo0 ambos

0 Y ademas, de ser posible:

A Resistencias antibioticas €lostridium difficil§éToxinas Ay B, y toxina
binaria (transferasa)) y/oKlebsiella pneumoniadproduccion de
carbapenemsas y de ESBL)

A Qualquierotro patégeno Gram negativo cualquierotra resistencia

1 El software ¢liente y servidor) para la correcta aplicatidel dispositivo de
detecciort

1 Unservidor de datos local que actia como

o Sistema local de control de infeccies y vigilanciade los microorganisms
objetivos  (repositorio de todo el historial local de
contaminacioncolonizacién, cuadros de mandgs analisis retrospectivo
basado en datos locales)

o Motor de interoperabilidadpara integrarse con ebistema ddnformacion
Hospitlario (HISYSAP, ISH/ISHMED, MEDICO etc.), el Siskeinéormacion
de Laboratorio (LISlos registros electmriicos de salud de los pacientes (EHR)
y el software existente utilizado para vigilancia epid@dygica, sistemas
electrénices de control dehigiene e indicacigny sstemas de control de
indicaciones.

o 9Ystema de &iso ¢ Los avisosse activaran en funcioén de la informacion
recuperada por el dispositivo de deteccida solucién TIC de ASB tiene las
siguientes funciones:

(1) Generar & alertas basadas en la informacion recuperada por el
dispositivo de deteccién en caso de que se detecte contaminacion /
colonizacion por los patégenos objetivo, enviara dichas alertas al HIS /
LIS/EHRYy las notificara a los usuarios
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(2) Interoper ara con tecn ologias / productos / plataformas / sistemas /
desarrollos existentes capaces de evaluar los riesgos de infeccion (si
los hubiera) después de haber analizado los datos de las condiciones
de salud de los pacientes hospitalizados, su historial de atencion
mé dica, el historial del area geolocalizada, el cumplimiento  por parte
del personal de los protocoles indicacion -relacion (si existe n), etc.

* No se especifica &l cliente y el software del dispositivo de monitorizactiamen que estainstalados en el
dispositivo de monitorizacion.

No hay ningun requisito acercae la ubicacion de I&Ul que permite al cliente acceder al dispositivo de
monitorizacién se puede acceder desde el dispositivo de monitorizacion mismo, desde un dispositivo m
desde un ordenador, etc.

No hayningun requisitcacerca de la ubicacion de®Ula través de la cual el servidaccede al dispositivo de
monitorizacién puede accederse desde dispositivo de monitorizacion mismdgsde el servidor de datos
local o, desde un servidor dedicado que se instalara en las instalacion€oderador

- Dispositivo
Dispositive de deteccidn
de deteccion

Dispositivo
de deteccion

Exportacién de % ,?O"'o@
datos en %, @a#‘;/ %, % %
formato XML 0[9@/ %, HIS/LIS/EHR
""“r del hospital y
£ sistemas capaces de

evaluar el riesgo de
infeccion

Imagen 4 Esquema de la solucion TIC de AASSUPERBUGS
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Ciclo de vida: Instaleion - Requisitos no funcionales

Ciclo de vida: Us

Requisitos @incionaks

ASBINSTO01: ElI detector ASB de COV DBBE sej
desplegable/instalabldisto para usarse en entornode atencién
médica existenteghabitaciones de pacientes, unidades de cuida|
intensivos, salas de emergencigjnicas dehematologidoncologia,
areas comundsoncurridosen los centrosde salud)

ASBINST002: la solucion TIC de ASB DEBE ser facil de inste
desplegarlLa introduccion dda solucion TIC de ASBplica la menof
adaptacion posible a los entornos, las instalaes y la arquitecturd
existente de los proveedores de servicio de salum se necesital
fuentes de energia especificas ni eqnpento especifico denergia,
el impacto en el consumo de energia es minimo, NO se necesit:
infraestructura especifica dmonitoreo / control; no se necesita ur
infraestructura de comunicacion especifica (se reutilizan los puntc
acceso de LAN y WiFi existentes), no se necesita una configu
especificale las salaemperatura, humedad, iluminacion, calidad ¢
aire y flujos);su funcionamiento no se ve afectado por la apertur
cierre de ventanas y puertasy funcionamiento no se ve afectado p
movimientos del personal y pacientes.

ASBUSERO1: los usuarios DEBER/ANtenticarsede forma segurg
paraobtener acceso a laolucion TIC de ASB.

ASBUSERO02: los usuarios DEBERAN seleccionar al paciente
ASBUSERO03: los usuarios DEBERAN introducir los datos releva
(identificadores de pacientes) de los pacientes nugenscaso de qu
la seleccidn de los pacientes no sea posible)

ASBUSUARI@O04: los usuarios DEBERANder introducir/ actualizar
manualmente en la solucion TIC de ASBoda la informacion
relacionada con los episodios de infeccion resistente detectaddese
instalacioneslel Compradoly no detectados pda ASB (identificadore
de pacientes, salas geolocalizadas donde los pacidmasestadq
marca temporal de la deteccion de
infecciori colonizaciéhcontaminacion, marca temporal de la
confirmacion infeciér/ colonizaciohcontaminacién) En tal caso, €
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Rendmiento:

Requisitos no funcionales

sistema DEBFEregistar la identificacion de los usuarios q
introducen/actualizan la informacian

ASBUSER05: Los usuarios DEBER#dder introducir manualmente
en la solucion TIC de ASBda la informa@n relacionada con lo
episodios de infecciones resistentes (identificadores de pacientes,
geolocalizadas dondean estadolos pacientes y el tiempo) de Iq
centros de atencion sanitarigentros de atencion
socpbsanitaridhospitales donde los pacits infectadoshan estado
hospitalizados previamente

ASBUSERI06: Los usuarios DEBERAN tener acceso a los
relevantes y a las interfaces de usuario, segun sus perfiles
ASBUSER0O7: Los microbidlogos DEBERAN poder introg
manualmentela identificacion de microorganismos a nivel molecy
(cepas epidémicas), la(s) resistencia(s) y el grado de virulencia e
de que se confirme la infeccidkl HIS no puede enviar estos datos
solucion TIC de ASB

ASBPERMO1: La solucibn TIC de ASBDEBE pode
identificar geolocalizar los fomite@ncluidos los pacientesey personal
de la salud) y el entorno hospitalario inanimado
ASBPER02: La solucion TIC de ASHOEBE detectar I3
contaminaciones/ctonizaciones de los Mites y del entorno
hospitalario inanimadpsin hacer uso de ninga muestra intrusiva (
invasivapor:

o Clostridium difficil§esporas ¥ microorganismola deteccion

de esporas se considera de mayor prioridad)
o Kilebsiella pneumonia@MRSAp ambos

ASBPER#03: Lasolucion TIC de ASBEEBE integrarse con $istemal
de Informacion Hospitalario (HIS) (SAP, ISH/ISHMED, MEDICO
Sistema de Informacion de Laboratorio (LIS), los Registros Electr
de Salud (EHR) (para asotg@infeccion con el lugar de detecc)grcon
el software existente utilizado para la vigilancia epidemioldgica
sistemas electronicos de control de higiene y los sistemas de coet
indicacion,por medio de los estandares de interoperabilidédles
comoHL7, FHIR, FHIR XML, IHE XDS, etc.)

ASBPER#O04: Lasolucion TIC de ASBEBE almacenar todas |
infecciones detectadas porla ASB y los episodios ¢
colonizaciohcontaminacion de los microorganismadjetivo en las
instalaciones del Comprador (identificadores de pacientes
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