
Grant Agreement no.: 688878                    

 

PCP Request for Tenders ASB [ANTI-SUPERBUGS PCP]: Challenge Brief Page 1 of 147 

 

 

 

PCP Request for Tenders 
ASB [ANTI-SUPERBUGS 

PCP]: 
Pliegos de la compra pública precomercial ASB [ANTI-SUPERBUGS CPP]: 

Plecs de la compra pública precomercial ASB [ANTI-SUPERBUGS CPP]: 

 
Challenge Brief 

Challenge Brief  
(Descripción del reto) 
(Descripció del repte) 

 

 
 

 

 

 

 
Version 4.0 

Status Final 

 
 

 

 

  

This procurement receives funding under the European Unionôs Horizon 2020 

research and innovation programme under grant agreement No 688878. The EU is 

however not participating as a contracting authority in this procurement 



Grant Agreement no.: 688878                    

  

PCP Request for Tenders ASB [ANTI-SUPERBUGS PCP]: Challenge Brief  
   Page 2 of 147 

 

ABBREVIATIONS AND ACRONYMS 

A. baumannii Acinobacter baumannii 

AMR  Antimicrobial resistance 

ASB ά!b¢L-{¦t9w.¦D{έ 

ATPase Microbiology test able to detect different MDROS 

C. diff. Clostridium difficile 

CAUTI Catheter associated urinary tract infection 

CDC Centers for Disease Control and Prevention (USA) 

CDI  Clostridium difficile Infection 

CLabsi Central Line-associated blood Stream infection 

CPE Carbapenemase-producing Enterobacteriaceae 

CRE Carbapenem-resistant Enterobacteriaceae 

DDD Defined daily dose 

ECDC European Centre for Disease Prevention and Control 

E. coli Escherichia coli 

ESBLs Extended-spectrum beta-lactamases 

ESCMID European Society of Clinical Microbiology and Infectious Diseases 

EU European Union 

EU/EEA European Union and European Economic Area 

G+ Gram positive 

G- Gram negative 

GA Gran Agreement 

GNB Gram negative bacillus 

GUI Graphical User Interface  

HAI Healthcare-Associated Infections 

HCP Healthcare Practitioner 

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 Long-term care facilities 

MDROs Multidrug-resistant organisms 

MRSA Methicillin-resistant Staphylococcus aureus 

MSSA  Methicillin-sensitive Staphylococcus aureus 

NI Nosocomial infection(s) 

OCDE Organisation for Economic Co-operation and Development 

OR Operating Room 

PCR Polymerase Chain Reaction 

PN Parenteral Nutrition 

S. aureus Staphylococcus aureus 
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SSI Surgical Site infection 

SW Sotware 

US United States 

VAP Ventilator-Associated Pneumonia 

VOC Volatile Organic Compound (volatiles, volatile metabolic fingerprints, VOC-metabolite profiles) 

VRE Vancomycin-resistant enterococci 
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ABREVIATURAS Y ACRÓNIMOS 

A. baumannii Acinobacter baumannii 

ASB ά!b¢L-{¦t9w.¦D{έ 

ATPase Prueba microbiológica para detectar diferentes MDRO 

C. diff. Clostridium difficile 

CAUTI Infección del tracto urinario asociada al catéter - del inglés Ψ/ŀǘƘŜǘŜǊ-associated 

ǳǊƛƴŀǊȅ ǘǊŀŎǘ ƛƴŦŜŎǘƛƻƴΩ 

CDC Centros de Control y Prevención de Enfermedades (en EEUU) 

CDI  LƴŦŜŎŎƛƽƴ ǇƻǊ Ψ/ƭƻǎǘǊƛŘƛǳƳ ŘƛŦŦƛŎƛƭŜΩ - del inglés Ψ/ƭƻǎǘǊƛŘƛǳƳ ŘƛŦŦƛŎƛƭŜ LƴŦŜŎǘƛƻƴΩ 

CLabsi infecciones en el torrente sanguíneo asociadas con la vía central - del inglés 

ΨCentral Line-ŀǎǎƻŎƛŀǘŜŘ ōƭƻƻŘ {ǘǊŜŀƳ ƛƴŦŜŎǘƛƻƴΩ 

COV Compuesto orgánico volátil (volátil, huella metabólica volátil, perfil COV de 

metabolitos) 

CPE EPC - Enterobacterias productoras de carbapenemasa - del inglés 

Ψ/ŀǊōŀǇŜƴŜƳŀǎŜ-ǇǊƻŘǳŎƛƴƎ 9ƴǘŜǊƻōŀŎǘŜǊƛŀŎŜŀŜΩ 

CRE Enterobacterias resistentes a los carbapenemes - ŘŜƭ ƛƴƎƭŞǎ Ψ/ŀǊōŀǇŜƴŜƳ-

ǊŜǎƛǎǘŀƴǘ 9ƴǘŜǊƻōŀŎǘŜǊƛŀŎŜŀŜΩ 

DDD Dosis diaria definida 

ECDC Centro Europeo para la Prevención y Control de Enfermedades 

E. coli Escherichia coli 

EHR Registro Electrónico de Salud del paciente - ŘŜƭ ƛƴƎƭŞǎ Ψ9ƭŜŎǘǊƻƴƛŎ IŜŀƭǘƘ wŜŎƻǊŘΩ 

ESBL BLEE - Betalactamasas de espectro extendido 

ESCMID Sociedad Europea de Microbiología Clínica y Enfermedades Infecciosas 

EEA Área Económica Europea 

EEUU Estados Unidos 

G+ Gram positivo 

G- Gram negativo 

GA Acuerdo concedido - del inglés ΨDǊŀƴǘ !ƎǊŜŜƳŜƴǘΩ 

GNB Bacillus gram negativo 

GUI Interfaz gráfica del usuario 

HCP Personal sanitario - del inglés ΨHealthcare tǊŀŎǘƛǘƛƻƴŜǊΩ 

HCW Trabajador sanitario - del inglés ΨIŜŀƭǘƘŎŀǊŜ ²ƻǊƪŜǊΩ 

HIS Sistema de Información Hospitalario - del inglés ΨIƻǎǇƛǘŀƭ LƴŦƻǊƳŀǘƛƻƴ {ȅǎǘŜƳΩ 

HM Higiene de las manos 

HW Hardware 

IAAS Infecciones asociadas a la atención en salud 

IC Control de infecciones - del inglés ΨLƴŦŜŎǘƛƻƴ /ƻƴǘǊƻƭΩ 

IPSec Internet Protocol Security  (protocolos de seguridad de internet) 

K. pneumoniae Klebsiella pneumoniae 

KPC Carbapenemasa de Klebsiella pneumoniae  

LIS Sistema de Información de Laboratorio - del inglés Ψ[ŀōƻǊŀǘƻǊȅ LƴŦƻǊƳŀǘƛƻƴ 
SystemΩ 

LOS Duración de un episodio individual de ingreso hospitalario - del inglés ΨLength of 

{ǘŀȅΩ 

LTCFs Unidades de larga estancia - del inglés ΨLong-ǘŜǊƳ ŎŀǊŜ ŦŀŎƛƭƛǘƛŜǎΩ 

MDRO OMR - Organismo de multirresistencia a medicamentos 

MRSA SARM - Staphylococcus aureus resistente a meticilina  

MSSA  SASM - Staphylococcus aureus sensible a meticilina  
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NI Infección nosocomial- del inglés ΨbƻǎƻŎƻƳƛŀƭ ƛƴŦŜŎǘƛƻƴόǎύΩ 

OCDE Organización para la Cooperación y el Desarrollo Económicos 

OR Quirófano 

PCR RCP - Reacción en cadena de la polimerasa 

PN Nutrición parenteral 

RAM Resistencia antimicrobiana (en inglés: AMR) 

S. aureus Staphylococcus aureus 

SSI ISQ - infección del sitio quirúrgico 

SW Software 

TIC Tecnología de la información y de la comunicación (en inglés: ICT) 

UCI Unidad de cuidados intensivos 

UE Unión Europea 

VAP NAV - neumonía asociada al ventilador  

VRE ERV - Enterococo Resistente a la Vancomicina 
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ABREVIATURES I ACRÒNIMS 

A. baumannii Acinobacter baumannii 

ASB άANTI-SUPERBUGSέ 

ATPase Prova microbiològica per detectar diferents MDRO 

C. diff. Clostridium difficile 

CAUTI Infecció del tracte urinari associada al catèter(de lΩanglès, ΨCatheter-associated 

Urinary tract infectionΩ) 

CDC Centres de Control i Prevenció de Malalties (als EUA) 

CDI  Infecció per ΨClostridium difficileΩ (de lΩanglès, ΨClostridium difficile InfectionΩ) 

CLabsi infeccions en el torrent sanguini associades a la via central (de lΩanglès, ΨCentral 

Line-associated blood Stream infectionΩ) 

COV Compost orgànic volàtil (volàtil, empremta metabòlica volàtil, perfil COV de 

metabòlits) 

CPE EPC - Enterobacteris productors de carbapenemasa (de lΩanglès, 

ΨCarbapenemase-producing EnterobacteriaceaeΩ) 

CRE Enterobacteris resistents als carbapenems (de lΩanglès, ΨCarbapenem-resistant 

EnterobacteriaceaeΩ) 

DDD Dosi diària definida 

ECDC Centre Europeu de Prevenció i Control de Malalties 

E. coli Escherichia coli 

EHR Registre Electrònic de Salut del pacient (de lΩanglès, ΨElectronic Health RecordΩ)  

ESBL BLEE - betalactamases dΩespectre estès  

ESCMID Societat Europea de Microbiologia Clínica i Malalties Infeccioses 

EEA Àrea Econòmica Europea 

EUA Estats Units 

G+ Gram positiu 

G- Gram negatiu 

GA Acord concedit (de lΩanglès, ΨGrant AgreementΩ) 

GNB Bacillus gram negatiu 

GUI Interfície gràfica de lΩusuari 

HCP Personal sanitari (de lΩanglès, ΨHealthcare PractitionerΩ) 

HCW Treballador sanitari (de lΩanglès, ΨHealthcare WorkerΩ) 

HIS Sistema dΩInformació Hospitalari (de lΩanglès, ΨHospital Information SystemΩ) 

HM Higiene de les mans 

HW Hardware 

IAAS Infeccions associades a lΩatenció en salut 

IC Control dΩinfeccions (de lΩanglès, ΨInfection ControlΩ) 

IPSec Internet Protocol Security (protocols de seguretat dΩinternet) 

K. pneumoniae Klebsiella pneumoniae 

KPC Carbapenemasa de Klebsiella pneumoniae  

LIS Sistema dΩInformació de Laboratori (de lΩanglès, ΨLaboratory Information SystemΩ)  

LOS Durada dΩun episodi individual dΩingrés hospitalari (de lΩanglès, ΨLength of StayΩ) 

LTCF Unitats de llarga estada (de lΩanglès, ΨLong-term care facilitiesΩ) 

MDRO OMR - Organisme de multiresistència a medicaments  

MRSA SARM - Staphylococcus aureus resistent a meticil·lina  

MSSA  SASM - Staphylococcus aureus sensible a meticil·lina  

NI Infecció nosocomial (de lΩanglès, ΨNosocomial infection(s)Ω) 

OCDE Organització per a la Cooperació i el Desenvolupament Econòmic 
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OR Quiròfan 

PCR RCP - Reacció en cadena de la polimerasa  

PN Nutrició parenteral 

RAM Resistència antimicrobiana (en anglès, AMR) 

S. aureus Staphylococcus aureus 

SSI ISQ - infecció del lloc quirúrgic 

SW Programari 

TIC Tecnologia de la informació i de la comunicació (en anglès, ICT) 

UCI Unitat de cures intensives 

UE Unió Europea 

VAP NAV - pneumònia associada al ventilador  

VRE ERV - Enterococ Resistent a la Vancomicina 
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1. INTRODUCTION  
 

 

Healthcare-associated infections (HAIs), or άƴƻǎƻŎƻƳƛŀƭέ ŀƴŘ άƘƻǎǇƛǘŀƭέ ƛƴŦŜŎǘƛƻƴǎΣ ŀǊŜ 

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)1 

estimated that 2,609,911 new cases of HAI occur every year in the European Union and 

European Economic Area (EU/EEA).  

 

The uncontrolled transmission of multiπdrug resistant organisms (MDROsΣ ŀƪŀ Ψ{ǳǇŜǊōǳƎǎΩύ 

via patient to patient, patient to staff to patient, or patient to surface to patient, is a major 

problem in healthcare systems. This causes significant morbidity, mortality and increased 

hospitalization and costs, as well as adversely affecting patient experience. ECDC reports that 

the cumulative burden of the main HAIs is estimated at 501 DALYs (disability-adjusted 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, studies2 following the indications by the Centres for Disease Control 

and Prevention (CDC) Network at the US, suggest that the total annual cost for the 5 major 

infections was $9.8 billion (95%CI, $8.3-$11.5 billion).  

 

HAIs are also related to a more pressing problem worldwide: antimicrobial resistance 

(AMR). !aw ƛǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ нрΣллл ŘŜŀǘƘǎ ŀƴŘ ŀ ƭƻǎǎ ƻŦ ϵмΦр ōƛƭƭƛƻƴ ƛƴ ŜȄǘǊŀ Ŏƻǎǘǎ 

(treatment and societal costs) every year in the EU alone. Worldwide, 10 million deaths per 

year are projected between 2015 and 2050 and expected cumulative 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 are likely to double if considering other 

indirect costs3.  

 

Antimicrobial resistance is linked to excessive and inappropriate use of antimicrobial 

medicines and poor infection control practices4.  The consumption of specific antibiotics 

used for treatment of multidrug-resistant bacterial infections has almost doubled in Europe 

from 2010 to 2014, with a high variability of antibiotic consumption across OECD countries. 

Three of the countries where the ANTI-SUPERBUGS procurers are located ς i.e.: UK, Spain 

                                           
1 Burden of Healthcare -Associated Infections in Europe (October 2016) PLOS Medicine | 
DOI:10.1371/journal.pmed.1002150  
2 Health care ïassociated infections: a meta -analysis of costs and financial impact on the US health care system. 
(2013) ( https://psnet.ahrq.gov/resources/resource/26769/health -care -associated - infections -a-meta -analysis -
of -costs -and - financial - impact -on- the -us-health -care -system ) 
3 EU factsheet óAMR: A major European and Global challengeô (https://ec.europa.eu/health/amr/antimicrobial -
resistance_en ) 
4 EU factsheet óAMR: A major European and Global challengeô (2017) 

(https://ec.europa.eu/health/amr/antimicrobial - resistance_en )  

https://psnet.ahrq.gov/resources/resource/26769/health-care-associated-infections-a-meta-analysis-of-costs-and-financial-impact-on-the-us-health-care-system
https://psnet.ahrq.gov/resources/resource/26769/health-care-associated-infections-a-meta-analysis-of-costs-and-financial-impact-on-the-us-health-care-system
https://ec.europa.eu/health/amr/antimicrobial-resistance_en
https://ec.europa.eu/health/amr/antimicrobial-resistance_en
https://ec.europa.eu/health/amr/antimicrobial-resistance_en


Grant Agreement no.: 688878                    

  

PCP Request for Tenders ASB [ANTI-SUPERBUGS PCP]: Challenge Brief  
   Page 11 of 147 

 

and Italy -, have an above average antibiotic consumption when compared to the average 

from all OECD countries. 

 

 

Figure 1 ς Present challenge when prescribing antibiotic therapy: the adequacy of the treatment depends 

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

his/her  body, then an inadequate antibiotic treatment will maintain those pathogens in the body, allowing 

for the disease to progress. 

 

 

Figure 2 ς Future challenge when prescribing antibiotic therapy:  independently on the time taken to 

correctly diagnose the patient, new strains, which laboratories have never previously identified, can 

appear and make an adequate treatment less effective. 
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Continuous surveillance has been demonstrated effective5 to prevent the propagation of 

specific MDROs infections and to reduce the hospital length 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 concentrated on admission epidemiology, surveillance and Infection 

Control, patients continue to acquire MRDOs in hospital and their clinical outcomes are 

adversely affected compared to their initial prognosis. Currently, the main intervention 

which healthcare organisations can undertake to prevent the spread of AMR organisms is 

follow aseptic methods where appropriate, and practicing good hand hygiene. 
 

According to ESCMID guidelines6 for the management of the infection control measures to 

reduce transmission of multidrug-resistant Gram-negative bacteria in hospitalized patients, 

the current measures for HAIs prevention are defined in the areas listed below:  

 

- Hand Hygiene (either for staff, 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 evidence-based level. A harmonized 

approach based on the application of evidence-based core strategies considering local 

characteristics and context could be beneficial. 

 

ANTI-SUPERBUGS PCP BuyersΩ Group - composed by ICO/VINCat and FMT (ES), PAT (IT), 

Helios and UKA (DE) and STH (UK) -, aims to: 

V Improve the quality of care processes in hospitals;  

V Reduce both the costs and the operational impact resulting from infections caused 

by MDROs; 

V Improve the appropriateness of antimicrobial medicine usage; 

V Reduce the community and social care impact of MDROs acquired in hospitals 

through the procurement of pre-commercial technologies that will 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 Ȥresistant Gram Ȥnegative bacteria in hospitalized patients; Clinical Microbiology and 

Infection; 2014, Vol 20, s1; p1 -55.  
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current Surveillance and Infections control systems into new comprehensive 

systems. 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 ς ANTI-SUPERBUGS PCP Challenge 

 

The new Surveillance & Infection Control Systems of the target microorganisms will allow 

healthcare practitioners to: 

- be aware of the  alert coding procedure by ǘƘŜ ǘŜŎƘƴƻƭƻƎȅΩǎ 

continuous/high frequent screening of fomites and hospital 

environments; 

- start contact precautions procedures from the very first moment they are 

needed and discontinue them the soonest possible;  

- start isolation procedures from the very first moment they are needed 

and discontinue them the soonest possible;  

Nowadays 

{ǳǊǾŜƛƭƭŀƴŎŜ ϧ LƴŦŜŎǘƛƻƴ 
/ƻƴǘǊƻƭ {ȅǎǘŜƳǎ ōŀǎŜŘ ƻƴ 
ǇŜǊƛƻŘƛŎ ǎŀƳǇƭŜǎ 

 

Future 

{ǳǊǾŜƛƭƭŀƴŎŜ ϧ LƴŦŜŎǘƛƻƴ 
/ƻƴǘǊƻƭ {ȅǎǘŜƳǎ ōŀǎŜŘ ƻƴΥ 
VtǊŜǾŜƴǘƛƻƴ 
VwŜǇƻǊǘƛƴƎ 
VtǊƻƳǇǘ ƛƴǘŜǊǾŜƴǘƛƻƴ 

ANTISUPERBUGS PCP 
novel technologies  
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-  prevent further or possible development of antibiotic resistance thanks 

to the culturesΩ ƻŦ ǘƘŜ ŘŜǘŜŎǘŜŘ ƳƛŎǊƻƻǊƎŀƴƛǎƳǎ laboratorial analysis 

triggered by the results of the continuous/high frequent screening of 

fomites and hospital environments;   

- prevent contamination in accordance to the results of continuous/high 

frequent screening of fomites and hospital environment;   

- promptly define the appropriate treatment plan and prevent antibiotic 

resistance by means of the swift identification of the possible source of 

infection; and 

- promptly manage epidemic/outbreaks thanks to the analysis of the 

detected contamination/colonization. 

 
 

2. OBJECTIVES 
 

¢Ƙƛǎ ŘƻŎǳƳŜƴǘ ŀƛƳǎ ǘƻ ŘŜǎŎǊƛōŜ ƛƴ ŘŜǘŀƛƭ ǘƘŜ ǳƴƳŜǘ ƴŜŜŘǎ ƻŦ ǘƘŜ ōǳȅŜǊǎΩ group and their 

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 need involved the main stakeholders of the public service delivery 

chain including the final users of ANTI-SUPERBUGS ICT novel solutions.  

ANTI-SUPERBUGS PCP challenge does not pre-define any technical solution and is opened to 

diverse ICT technologies that could address the needs translated into functional and 

performance-based requirements. At the same time, the performance targets and the 

expected behaviours are upfront, clearly and unambiguously specified.  

To pre-determine a wide potential market (public and private) for the ANTI-SUPERBUGS 

novel ICT solutions and to enable the desired economies of scale and cost savings, the 

functional and performance requirements are not hyper-described, customization and 

personalization requirements are avoided, interoperability and scalability requirements are 

instead specified. 

As pre-commercial procurement, ANTI-SUPERBUGS PCP will not look for research and 

development efforts aiming to lowest price per units, but aiming to long-term gains in cost 

efficiencies based on the entire life cycle of the novel solutions (production, delivery, 

installation, use, management, maintenance and disposal). 
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3. THE ANTI-SUPERBUGS CHALLENGE DESCRIPTION 
 

3.1 What are the detection capabilities of ANTI-SUPERBUGS 

ICT novel technologies? 
 

Each resistance found in European regions relates to political, historical, biological, social and 

geographical characteristics. The ANTI-SUPERBUGS Buyers Group aims to incorporate as 

many microorganisms in the ICT technology detection capabilities as possible because of 

these very broad needs. The ANTI-SUPERBUGS novel technologies should be able to easily 

address these European variables through small modular variations and, therefore, provide 

a solution to each region, their health system and health centres (no 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 objectives have been adapted to the needs of the different 

ANTI-SUPERBUGS buyers including the microorganisms that, because of their prevalence and 

virulence, are of maximum interest for our health professionals and the population they 

target.  

ANTI-SUPERBUGS novel technologies should be able to detect the following top priority 

multi-resistant microorganisms: 

 

 

¶ C. difficile (gram-positive bacillus) was the 8th most frequently detected 

microorganism among HAIs in the ECDC point prevalence survey of (HAIs) and 

antimicrobial use in European acute care hospitals 2011-2012 (ECDC PPS7), and is 

leading cause of diarrhoea among hospitalized patients8. 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.  9 

 

¶ Klebsiella pneumonia (gram-negative enterobacteriaceae 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/ )  
9 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  

https://ecdc.europa.eu/en/healthtopics/Healthcare-associated_infections/point-prevalence-survey/Pages/Point-prevalence-survey.aspx
https://ecdc.europa.eu/en/healthcare-associated-infections-acute-care-hospitals/surveillance-disease-data/report
https://ecdc.europa.eu/en/healthcare-associated-infections-acute-care-hospitals/surveillance-disease-data/report
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5101712/
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usually present combined resistance to other antibiotics, and are quickly spreading 

across some geographic areas such as the Mediterranean basin.  

Klebsiella spp. is between the ten most frequently isolated microorganisms in HAIs. 

According to data by the ECDC10, in 2011, 22.3% of all K. pneumoniae invasive isolates 

were resistant to at least three antimicrobial classes. A significant increase in 

resistance to carbapenems in K. pneumoniae from 8% to 15% was reported over the 

period 2005ς2010. wŜƳŀǊƪŀōƭȅΣ ǘƘŜ ΨDƭƻōŀƭ ǇǊƛƻǊƛǘȅ ƭƛǎǘ ƻŦ ŀƴǘibiotic-resistant 

ōŀŎǘŜǊƛŀΩ ǇǳōƭƛǎƘŜŘ ōȅ ǘƘŜ ²Ih11 (February 2017) considers the Enterobacteriaceae 

(including Klebsiellaύ ǿƛǘƘƛƴ ǘƘŜ Ψ/ǊƛǘƛŎŀƭΩ ŎŀǘŜƎƻǊȅΣ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǳǊƎŜƴŎȅ ƻŦ ƴŜŜŘ 

for new antibiotics. In some countries, because of resistance, carbapenem antibiotics 

do not work in more than half of people treated for K. pneumoniae infections12. 

 

¶ S. aureus , (gram-positive bacillus), is also between the ten most frequently isolated 
ƳƛŎǊƻƻǊƎŀƴƛǎƳǎ ƛƴ ƛƴŦŜŎǘƛƻƴǎΣ ŀƴŘ ƛǎ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ΨIƛƎƘ-ǇǊƛƻǊƛǘȅΩ category for new 
antibiotics needed due to its methicillin resistance (MRSA). Staphylococcus aureus 
(including MRSA) survives for months on dry surfaces 
 

 

Most gram-positive bacteria (such as C. difficile and MRSA) and many gram-negative species 

(such as Klebsiella spp.) can survive for months on inanimate surfaces13. Moreover, in some 

cases, evidence exists regarding environment-to-healthcare worker spread14 (such as C. 

difficile). 

ANTI-SUPERBUGS novel technologies should also include additional information on the 

microorganisms (e.g. virulence factors like toxins in C. difficile). 

 

3.2 Where do we want ANTI-SUPERBUGS ICT novel 

technologies to 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, inanimate objects 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 
antibiòtics (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 ï1189, https://doi.org/10.1086/424667   

http://www.ecdc.europa.eu/en/publications/Publications/Forms/ECDC_DispForm.aspx?ID=580
http://www.who.int/mediacentre/news/releases/2017/bacteria-antibiotics-needed/en/
http://www.who.int/mediacentre/news/releases/2017/bacteria-antibiotics-needed/en/
http://www.who.int/news-room/fact-sheets/detail/antimicrobial-resistance
http://www.who.int/news-room/fact-sheets/detail/antimicrobial-resistance
https://www.researchgate.net/publication/6873698_How_Long_do_Nosocomial_Pathogens_Persist_on_Inanimate_Surfaces_A_Systematic_Review
https://www.researchgate.net/publication/6873698_How_Long_do_Nosocomial_Pathogens_Persist_on_Inanimate_Surfaces_A_Systematic_Review
https://doi.org/10.1086/424667
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controlled areas, like intensive care units, and open spaces designed for patient and 

healthcare practitioners (e.g. common areas in healthcare facilities).   

 

3.3 How should the detection be made? 
 

ANTI-SUPERBUGS novel technologies will detect volatile organic compounds (VOC) (volatiles, 

volatile metabolic fingerprints, VOC-metabolite profiles) of the target microorganisms and 

will not make use of any intrusive or invasive sampling since they can create a risk of infection 

for the patients.  

ANTI-SUPERBUGS novel technologies should autonomously activate a real-time information 

pathway, integrate the detection in the clinical history of the patient around where detection 

occurred and create an alarm with the relevant information.  
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3.4 What are the ANTI-SUPERBUGS potential strategies to address the basic recommendations to 

prevent MDR-GNB according to the ESCMID? 
 

ASB ICT solution is thought to positively impact both the epidemic and the endemic settings and prevent the spreading of MDR-K. pneumonia 

and any other MDR-GNB (multidrug-resistant gram-negative bacteria) satisfying as much as possible the recommendations of the  ESCMID 

(European Society of Clinical Microbiology and Infectious Diseases) as described in the table below: 

 

Basic recommendations to Prevent Spread of MDR-GNB (ESCMID 

Guidelines) 15  
ASB ICT Solution 

  Epidemic setting Endemic setting 

ASB 

technology can 

have a role in 

satisfying 

recommendati

on? (Yes, No, 

in part) 

Potential 

impact (0= 

null , 1=low, 

2=medium, 

3=high ) 

ASB potential strategies related to recommendation 

                                           
15  E. Tacconelli; et al.; ESCMID guidelines for the ma nagement of the infection control measures to reduce transmission of multidrug Ȥresistant Gram Ȥnegative 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   

https://onlinelibrary.wiley.com/doi/full/10.1111/1469-0691.12427
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H
a

n
d

 H
y
g
ie

n
e (

H
H

) 
Strong recommendation: 

Implement HH education 

programmes to reduce the 

transmission of ESBL-

producing 

Enterobacteriaceae. MDR-

A. baumannii, Stenotropho

monas 

maltophilia (moderate level 

of evidence); MDR-

K. pneumoniae, MDR-

P. aeruginosa and Burkhold

eria cepacia (very low level 

of evidence) 

Strong recommendation: 

Implement HH education 

programmes to reduce the 

transmission of extended-

spectrum -̡lactamase (ESBL)-

producing enterobacteriaceae, 

multidrug-resistant (MDR)-

Klebsiella pneumoniae, MDR-

Pseudomonas aeruginosa, MDR-

Acinetobacter 

baumannii (moderate level of 

evidence); Stenotrophomonas 

maltophilia and Burkholderia 

cepacia (very low level of 

evidence) 

in part 1 ASB ICT Solution interoperates with HIS/LIS/EHR, electronic 

hygiene control systems and indication-relation control 

systems sending the screening outcomes and alerts on 

detections 
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C
o

n
ta

c
t 

P
re

c
a

u
ti
o

n
s 

Strong recommendation: 

Implement contact 

precautions (CP) for all 

patients colonized and/or 

infected with extended-

spectrum -̡lactamase 

(ESBL)-producing 

Enterobacteriaceae, 

multidrug-resistant (MDR)-

Klebsiella pneumoniae, 

MDR-Acinetobacter 

baumannii (moderate level 

of evidence); 

and Pseudomonas 

aeruginosa (very low level 

of evidence) 

Strong recommendation: 

Implement contact precautions 

(CP) for all patients colonized 

with extended-spectrum ̡ -

lactamase (ESBL)-

Enterobacteriaceae (with the 

exception of Escherichia coli), 

multidrug-resistant (MDR)ς

Klebsiella pneumoniae, MDR-

Acinetobacter baumannii, and 

MDR-Pseudomonas 

aeruginosa (moderate level of 

evidence) 

Yes 2 The ASB ICT Solution reads from the patient Electronic 

Health Record the patient history (previous infections, 

hospitalizations).  

ASB ICT Solution informs in real time the HIS of the risks of 

infection. 

ASB VOC detector automatically screens patient 

environment (e.g.: skin flora, linen, gown, room surfaces, 

patient potty, etc) 

 

The ASB ICT Solution increases staff awareness about MDR 

microorganisms through early detection and rapid 

communication. ASB ICT Solution colonization detection 

geolocalizes an environment that could be a possible place 

of contamination.  

 

ASB ICT Solution triggers an alert regarding possible 

contamination/colonization and screening outcome.   

 

Nurse receives the alert about MDR 

colonization/contamination and manages the admission of 

the patient (isolation or cohort isolation) and the CP 

appropriately. 

 

Once the patient and the area are confirmed to have been 

decolonized/decontaminated, ASB ICT Solution keeps the 

detection screening of microorganisms allowing healthcare 

practitioners to decide upon discontinuing contact 

precautions and isolation/cohort isolation protocols. 
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A
le

rt
 c

o
d

e 
Strong recommendation: 

Use alert code to identify 

promptly patients already 

known as colonized with 

ESBL-producing 

Enterobacteriaceae and 

MDR-K. pneumoniae at 

hospital/ward admission 

and perform screening and 

pre-emptive CP (moderate 

level of evidence) 

Strong recommendation: Use 

alert code to identify promptly 

patients already known as 

colonized with MDR-

A. baumannii at hospital/ward 

admission and perform 

screening and pre-emptive CP 

(moderate level of evidence) 

Yes 3 ASB ICT Solution generates an alert code after MDR 

detection. A GUI interface enables the professionals to 

either access patient data or enter the relevant missing 

data.  

ASB ICT Solution interoperates with the Hospital 

Information System (HIS), Laboratory Information System 

(LIS) and the patient Electronic Health Record (EHR), 

integrating alert code into LIS and HIS in real time.  

 

  

Is
o

la
ti
o

n
 r

o
o

m
 

Strong recommendation: 

Isolate colonized and 

infected patients in a single 

room to reduce the risk of 

acquisition of ESBL-

producing 

Enterobacteriaceae, MDR-

K.  pneumoniae (moderate 

level of evidence); MDR-

A.  baumannii and MDR-

P. aeruginosa(low level of 

evidence) 

  Yes 2 Nurse receives the alert and manages the admission of the 

patient (isolation or cohort isolation) appropriately. Patient 

colonization screening and continuous monitoring allow 

prompt and effective patient isolation. In case the 

contamination is detected, the ASB ICT Solution sends an 

alert to the HIS and the users and stores, in the server 

patient identifier, the geo-localized room where the 

patient is staying and the timestamp of the patient 

screening.  

 

Once the patient and the area are confirmed to have been 

decolonized/decontaminated, the ASB ICT Solution inform 

about discontinuing isolation.  

 

ASB ICT Solution comprises a screening device and a data 

server for local epidemiological purpose informing 

promptly if endemic or epidemic colonization/infection 

levels are in place.  
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C
o

h
o

rt
 s

ta
ff 

Strong recommendation: 

Cohort staff to reduce the 

risk of acquisition of MDR-

K. pneumoniae  

(moderate level of 

evidence) 

  in part 1 ASB ICT Solution interoperates with HIS/LIS/EHR, electronic 

hygiene control systems and indication-relation control 

systems sending the screening outcomes and alerts on 

detections 

 

A
c
tiv

e
 S

c
re

e
n

in
g
 C

u
ltu

re
s 

Strong recommendation: 

Implement a programme of 

active screening culture at 

hospital admission followed 

by contact precautions to 

reduce the spread of 

extended-spectrum ̡ -

lactamase-producing 

Enterobacteriaceae, 

multidrug-resistant (MDR)-

Klebsiella pneumoniae, 

MDR-Acinetobacter 

baumannii (moderate level 

of evidence); and MDR-

Pseudomonas aeruginosa 

(very low level of evidence) 

  Yes 3 Patient finds that the screening method with ASB ICT 

Solution does not negatively affect his/her experience and 

is minimally intrusive.  

 

ASB ICT Solution use is associated with the lowest possible 

patient risk.  

 

ASB ICT Solution performs an active screening at ǇŀǘƛŜƴǘǎΩ 

admission for the identification of cases needing 

laboratory culture confirmation. 
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E
n

vi
ro

n
m

e
n

ta
l 
C

le
a

n
in

g 
Strong recommendation: 

Monitor cleaning 

performance to ensure 

consistent environmental 

cleaning (EC). Vacate units 

for intensive cleaning. 

Implement regular EC 

procedures and, when 

available, dedicate non-

critical medical items for 

use on individual patients 

colonized or infected with 

extended-ǎǇŜŎǘǊǳƳ ʲ-

lactamase 

Enterobacteriaceae and 

multidrug-resistant-

Acinetobacter baumannii 

(moderate level of 

evidence) 

Strong recommendation: 

Implement regular 

environmental cleaning (EC) 

procedures and, when available, 

dedicate non-critical medical 

items for use on individual 

patients colonized or infected 

with multidrug-resistant-

Acinetobacter 

baumannii (moderate level of 

evidence) 

Yes 3 The ASB ICT Solution allows for the detection of surface 

colonization of the target microorganisms. 

 

ASB ICT Solution screening device automatically screens 

the environment close to the patient (e.g.: linen, gown, 

room surfaces, patient potty) collecting information about 

possible contaminated surfaces and efficacy of contact 

precaution measures.  

 

Environmental inanimate surfaces monitoring allows 

detection of high rate of repeated 

contamination/colonization, definition of both cleaning 

and decontamination procedures. 

A
n

tim
ic

ro
b

ia
l 

S
te

w
a

rd
sh

ip 

Strong recommendation: 

Implement an antimicrobial 

stewardship programme to 

reduce the spread of 

extended-spectrum ̡ -

lactamase-producing 

Enterobacteriaceae 

(moderate level of 

evidence) 

Strong recommendation: 

Implement an antimicrobial 

stewardship programme. Plan 

interventions of restriction of 

antibiotic usage to reduce the 

spread of extended-ǎǇŜŎǘǊǳƳ ʲ-

lactamase-producing 

Enterobacteriaceae (moderate 

level of evidence) 

Yes 2 The ASB ICT Solution enters the ASB screening outcome 

into the patient Electronic Health Record. The infection 

disease specialist assesses the patient status and starts 

promptly treating the patient. Rapid detection of MDR 

colonization, allows reducing time to clinical diagnosis of 

MDR and implementation of antimicrobial stewardship. 
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In
fr

a
s
tr

u
c
tu

re
 a

n
d

 E
d

u
c
a

ti
o

n 
Strong recommendation: 

Conduct educational 

programmes to ensure that 

healthcare workers 

understand why extended-

spectrum -̡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 multidrug-resistant-

Acinetobacter baumannii is 

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) 

Yes 2 The ASB ICT Solution sends the colonization/infection alert 

asynchronously to the centralized data server for 

epidemiological purpose. ASB ICT Solution sends the 

information relevant to the confirmed infection to the 

central data server and triggers an epidemiologic alert. ASB 

ICT Solution provides statistics regarding detection of 

colonization and ƳƛŎǊƻƻǊƎŀƴƛǎƳǎΩ identification at 

molecular level (epidemic strains.)  
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3.5 Specifications and requirements for the ANTI-SUPERBUGS 

ICT Solution 
 

ASB ICT Solution is an active medical device and comprises a bundle of technologies offering 

different approaches and outputs at different level of infection management (as 

surveillance, environmental safety, first patient screening and patient early diagnosis): 

¶ a volatile organic compound (VOC, volatiles, volatile metabolic fingerprints, VOC-

metabolite profiles) screening device (hereinafter referred to as ASB VOC detector) 

that determines contaminations/colonisations of fomites and hospital environments, 

without making use of any  intrusive or invasive sampling,  on the following: 

o Clostridium difficile spores and/or microorganism (spore detection is 

considered of higher priority) 

o and either Klebsiella pneumoniae or MRSA or both 

o and additionally, if possible, of:  

Á antibiotic resistances in Clostridium difficile (Toxins A and B, and 

Binary toxin (transferase)) and/or Klebsiella pneumoniae 

(carbapenem & ESBL production)  

Á any additional Gram-negative pathogen or any additional resistance 

¶ the software (client and server) for the proper application of the screening device*   

¶ a local data server acting as: 

o local Surveillance & Infection Control System of the target microorganism(s) 

(repository of all the local contamination/colonization history, dashboards,  

retrospective analysis based on local data) 

o interoperability engine to 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 surveillance, electronic hygiene control systems and 

indication-relation control systems 

o alert system ς the ASB ICT Solution will: 

(1) generate alerts based on the information retrieved by the screening 

device in case contamination/colonisation by target pathogens is 

detected, will send such alerts to the HIS/LIS/EHR and will notify 

accordingly the users  

(2) interoperate with existing 

technologies/products/platforms/systems/developments capable to 

assess the risks of infection (if any) after having analysed data as 

inpatients health conditions, their healthcare record history, the 

geolocalised area history, the staff indication-relation compliancy (if any), 

etc.  
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*No requirement is given regarding whether the screening device software client and server are both installed 

on the screening device or not 

No requirement is given about where the screening device client GUI is made available from: it could be 

accessible from either the screening device itself or a mobile device or a computer, etc. 

No requirement is given about where the screening device server GUI is made available from: it could be 

accessible from either the screening device itself or the local data server or a dedicated server to be installed 

at the buyer premises 

 

 
 

 
 

Image 4- Schema of ANTI-SUPERBUGS ICT Solution 
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MUST HAVE Technical Specifications and Requirements 
 

 

 

Life Cycle: Installation - Non-functional requirements  

- ASB-INST-001: ASB VOC detector MUST be 

deployable/installable/ready to be used into existing healthcare 

environments, facilities and architecture (patient room(s), Intensive 

care units (ICU), Emergency rooms (ER), Haematology/Oncology clinics, 

common/crowded areas in healthcare facilities)  

- ASB-INST-002: ASB ICT Solution MUST be easy to install and deploy. The 

introduction of  ASB ICT Solution implies less adaptation as possible into 

the  existing healthcare environments, facilities and architecture: no 

specific energy sources and energy related equipment are needed, the 

impact on the energy consumption is minimum, no specific 

monitoring/control infrastructure is needed; no specific 

communication infrastructure is needed (existing LAN and WiFis access 

points are reused), no specific indoor setting (temperature, humidity, 

lighting, air quality and flows) is needed; its functioning is not affected 

by the opening/closing of windows and doors;  its functioning is not 

affected by personnel and patients movements.  

 

 

Life Cycle: Use  

 

Functional requirements 

- ASB-USER-001: Users SHALL securely authenticate and gain access to 

the ASB ICT Solution  

- ASB-USER-002: Users SHALL select the patient  

- ASB-USER-003: Users SHALL be able to enter the relevant data (patients 

identifiers) of the new patients (in case patients selection is not 

possible) 

- ASB-USER-004: Users SHALL be able to manually enter/update into the 

ASB ICT Solution all the information related to resistant infection 

episodes detected at the buyerΩǎ ǇǊŜƳƛǎŜ and not detected by ASB 

(patients identifiers, geo-localized rooms where the patients stayed, 

timestamp of infection/colonization/contamination detection, 

timestamp of infection/colonization/contamination confirmation) In 

such case the system MUST store the identification of the users that 

enter/update the information  
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- ASB-USER-005: Users SHALL be able to manually enter into the ASB ICT 

Solution all the information related to resistant infections episodes 

(patients identifiers, geo-localized rooms where the patients stayed and 

time) of referring healthcare centres/social care centres/ hospitals 

where infected patients were previously hospitalized  

- ASB-USER-006: Users SHALL have access to the relevant data and user 

interfaces depending on their profiles 

- ASB-USER-007: Microbiologists SHALL be able to manually enter the 

microorganisms identification at molecular level (epidemic strains), the 

resistance(s) and the degree of virulence in case the infection is 

confirmed and the HIS cannot push this data to ASB ICT Solution 

 

 

Non-functional requirements  

Performance: 

- ASB-PERF-001: ASB ICT Solution MUST be able to identify/geolocalise 

fomites (including patients and healthcare workers) and inanimate 

hospital environment 

- ASB-PERF-002: ASB ICT Solution MUST detect the 

contaminations/colonisations of fomites and inanimate hospital 

environment, without making use of any  intrusive or invasive sampling,  

from: 

o Clostridium difficile spores and/or microorganism (spore 

detection is considered of higher priority) 

o and either Klebsiella pneumoniae or MRSA or both 

 

- ASB-PERF-003: ASB ICT Solution MUST integrate with Hospital 

Information System (HIS) (SAP, ISH/ISHMED, MEDICO etc.), Laboratory 

Information System (LIS), patients Electronic Health Records (EHR) 

(linking the infection with the place of detection) and existing software 

used for epidemiological surveillance, electronic hygiene control 

systems and indication-relation control systems using interoperability 

standards (e.g. HL7, FHIR, FHIR XML, IHE XDS, etc.). 

- ASB-PERF-004: ASB ICT Solution MUST store all the ASB detected 

infections and colonization/contamination episodes of the target 

microorganisms at the buyerΩǎ premise (patients identifiers, geo-

localized rooms where the patients stayed, timestamp of 

infection/colonization/contamination detection, timestamp of 

infection/colonization/contamination confirmation and the source of 

the information (ASB VOC detector, HIS/LIS, end-user identification, 

automatic upload from a XML files)).  
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- ASB-PERF-005: ASB ICT Solution MUST store all the infections and 

colonization/contamination episodes of the target microorganisms 

manually entered by the users (patients identifiers, geo-localized rooms 

where the patients stayed, timestamp of 

infection/colonization/contamination detection and timestamp of 

infection/colonization/contamination confirmation). 

- ASB-PERF-006: ASB ICT Solution MUST correctly manage all the 

episodes and enable the merging of duplicate episodes. 

- ASB-PERF-007: ASB ICT Solution MUST automatically start screening 

procedure and screen the patient and the room where installed at the 

frequency defined by the buyer  (the screening frequency can be set to 

continuous). 

- ASB-PERF-008: In case the screening frequency is NOT set to 

continuous, ASB ICT Solution MUST automatically start screening 

procedure and screen the patient and the room where installed in case 

a risk of infection is identified after having analysed the patient history 

(any previous infection, the referring health care/social care centre (if 

any), previous hospitalizations (if any), etc.).  

- ASB-PERF-009: ASB VOC detector MUST allow manual patient 

screening. In this case, the ASB VOC detector will be handled and 

carried by one HCW. ASB ICT Solution will store the timestamp of both 

the screening initiation and completion and the HCW user identifier.   

-  ASB-PERF-010: ASB ICT Solution MUST inform in real time the HIS of 

the risks of infection (if any) after having analysed the patient history 

(any previous infection, the referring health care/social care centre (if 

any), previous hospitalizations (if any), etc.).  

- ASB-PERF-011: ASB VOC detector MUST provide and store in the ASB 

ICT Solution the geolocalization of the device together with the 

timestamp. 

- ASB-PERF-012: ASB ICT Solution MUST send the ASB screening outcome 

and its timestamp to the HIS/patient EHR.  

- ASB-PERF-013: In case the contamination/colonisation is detected, ASB 

ICT Solution MUST store in the server the relevant data (patient 

identifier, the geo-localized room where the patient  is staying and the 

timestamp of the patient screening). 

- ASB-PERF-014: in case of contamination/colonization detection, ASB 

VOC detector MUST calculate and store in the ASB ICT Solution the 

distance of detection, the timestamp and any other data relevant to the 

detecting action as, for example, the size of the detected area/volume. 

- ASB-PERF-015: In case the contamination/colonisation is detected, ASB 

ICT Solution MUST send an alert to the HIS/LIS/EHR AND notify 

accordingly the users.  
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- ASB-PERF-016: ASB ICT Solution MUST provide multiple user interfaces 

according to the professional profiles (microbiologist, infection disease 

specialist, nurse, etc.) Different users should have access to specific 

content. 

- ASB-PERF-017: ASB ICT Solution MUST provide tools to configure the 

interfaces and the content according to the professional profiles. 

- ASB-PERF-018: In case the infection is confirmed and HIS can push the 

data of the microorganisms identification at molecular level (epidemic 

strains), the resistance(s) and the degree of virulence, ASB ICT Solution 

MUST receive this information from the HIS and store it together with 

the timestamp of the confirmation. 

- ASB-PERF-019: ASB ICT Solution MUST send the information relevant to 

the confirmed colonization/contamination (patient identifier (if any), 

the geo-localized room where the patent stays, timestamp of the 

patient screening, microorganisms identification at molecular level 

(epidemic strains), resistance(s), the degree of virulence and the 

timestamp of the microbiology test results) to the local data server. 

- ASB-PERF-020: At local level, ASB ICT Solution MUST provide 

dashboards retrospective analysis based on local data, statistics 

regarding detections of the target microorganisms: (1) number of 

detections/day/week/month/year, species detected, etc.; (2) Detection 

and identification of molecular biology (epidemic strains);  (3) detect 

endemic or epidemic colonization/infection levels. 

- ASB-PERF-021: ASB ICT Solution MUST periodically access any 

inserted/updated information of the Electronic Health Records 

inpatients: the frequency will be determined by the buyers ICT policies 

and it will be, at least, daily; the access will be done according to the 

buyers ICT policies (either querying directly the EHR database or 

importing an EHR export file containing all the INSERT/UPDATE relevant 

to the inpatients). 

- ASB-PERF-022: ASB ICT Solution MUST interoperate with existing 
technologies/products/platforms/systems/developments capable to 
assess the risks of infection after having processed all the ASB 
inserted/updated information of the inpatients Electronic Health 
Records together with data as all the inpatients histories (any previous 
infection, the referring health care/social care centre (if any), previous 
hospitalizations (if any), etc. ), the geolocalised area history, the staff 
indication-relation compliancy (if any), etc. The existing 
technologies/products/platforms/systems/developments ASB ICT 
Solution shall interoperate with will be selected after having analysed 
the State of the Art and taken into consideration the overall system 
requirements, clinical insights for the relevant clinical processes/clinical 
situations (referring to, as example, the hygiene-protocols and the 
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detection-necessities of clinical staff) and  Annex VIII to the Request for 
Tender: Overview of the whole ANTI SUPERBUGS Innovation process 

- ASB-PERF-023: ASB ICT Solution MUST provide the ability to perform 

queries and export data in XML format. 

- ASB-PERF-024: ASB ICT Solution MUST be available 24x7. 

- ASB-PERF-025: ASB ICT Solution MUST be integrated in the regular 

healthcare routines. 

- ASB-PERF-026: ASB ICT Solution MUST be flexible/modular to integrate 

detection capabilities for additional MRDOs or future proofing or 

possible evolution of the microorganisms.  

- ASB-PERF-027: ASB ICT Solution MUST be flexible/modular to integrate 

detection capabilities for additional clinically relevant HAI 

microorganisms. 

 

Environmental: 

- ASB-ENVI-001: ASB VOC detector sensitivity MUST not depend on 

environmental conditions (temperature, humidity and kinetic 

saturation) or be negatively affected to a point where the committed 

relative sensitivity is reduced more than 50% .  
- ASB-ENVI-002: ASB VOC detector performance capabilities (turn-

around time, sensitivity, specificity, distance of detection and accuracy) 

MUST not be subjected to degradation due to the interference of the 

devices commonly in use in the hospital premises. 

- ASB-ENVI-003: ASB VOC detector limitations of use MUST be declared 

(environment interferences that could reduce VOC detector 

performance capabilities (turn-around time, sensitivity, specificity, 

distance of detection and accuracy)). 

 

Security and Data Protection: 

- ASB-SECU-001: ASB ICT Solution secure authentication MUST be in 

accordance with the existing methods of the buyers (such as log on 

(password, barcodes, smartcard, biometric, etc.), network access 

authentication (IPSec, remote, single sign on, etc.), etc.). 

- ASB-SECU-002: data MUST be protected from external misuse (servers 

MUST be installed according to buyers ICT security procedures (e.g. 

firewalls)). 

- ASB-SECU-003: ASB ICT Solution MUST comply with EU General Data 

Protection Regulation (Regulation on the protection of natural persons 

with regard to the processing of personal data and on the free 

movement of such data, and repealing Directive 95/46/EC)  (please 

refer to: http://eur -lex.europa.eu/legal-

content/EN/TXT/?uri=CELEX%3A32016R0679 ). 

 

http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32016R0679
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32016R0679
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Safety 

- ASB-SAFE-001: ASB VOC detector MUST be risk free to the patients. 

- ASB-SAFE-002: ASB VOC detector MUST be risk free to the users. 

- ASB-SAFE-003: ASB VOC detector MUST neither include nor generate 

any toxic material to be handled and carried by the personnel. 

- ASB-SAFE-004: ASB VOC detector a¦{¢ ƘŀǾŜ ŀ ǎŜƭŦπŘƛŀƎƴƻǎǘƛŎ ŦǳƴŎǘƛƻƴ 

- ASB-SAFE-005: Consumables (if any) MUST be non-toxic and ecological 

- ASB-SAFE-006: ASB VOC detector MUST not interfere with the devices 

in use in the hospital premises. 

- ASB-SAFE-007: ASB ICT Solution MUST comply with EU safety, health, 

and environmental protection requirements by mean of the provision 

of  conformity assessment of all the products used to build the 

prototypes and to carry out the pilots (please refer to: 

https://ec.europa.eu/growth/single-market/ce-

marking/manufacturers_en ) and of the provision of conformity 

assessment of the EU directives, EU guidelines, EU standards and 

national legislation of the pilot sites related with the Safety and Health 

at work  (please refer to: https://osha.europa.eu/en/safety-and-health-

legislation ). 

 

Usability 

- ASB-USAB-001: ASB VOC detector MUST be easy to handle and carry, 

easy to use and comfortable to the users (highly usable user interface). 

- ASB-USAB-002: ASB ICT Solution software client GUI MUST be easy to 

use to the user (highly usable user interface). 

- ASB-USAB-003: ASB ICT Solution software client GUI MUST not require 

any specific academic preparation to be used. 

- ASB-USAB-004: ASB VOC detector MUST be acceptable and 

comfortable to the patient. 

- ASB-USAB-005: ASB VOC detector MUST be considered minimally 

intrusive by the patient. 

- ASB-USAB-006: ASB ICT Solution software GUIs MUST be localized and 

during the pilot the language of ANTI-SUPERBUGS buyers will be 

provided (Spanish, Italian, German and English). 

- ASB-USAB-007: ASB ICT Solution User guide MUST be provided in the 

language of ANTI-SUPERBUGS buyers (Spanish, Italian, German and 

English). 

 

Life Cycle: Maintenance - Non-functional requirements  

- ASB-MAIN-001: The covering materials of the overall device MUST be 

cleanable.  

https://ec.europa.eu/growth/single-market/ce-marking/manufacturers_en
https://ec.europa.eu/growth/single-market/ce-marking/manufacturers_en
https://osha.europa.eu/en/safety-and-health-legislation
https://osha.europa.eu/en/safety-and-health-legislation
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- ASB-MAIN-002: ASB VOC detector MUST be environmentally friendly, 

ƭƛƳƛǘŜŘ ŀƳƻǳƴǘ ƻŦ ǎƛƴƎƭŜπǳǎŜ ƳŀǘŜǊƛŀƭ. 

- ASB-MAIN-003: ASB ICT Solution MUST be easy to maintain; self-

manageable by the responsible maintenance staff. 

- ASB-MAIN-004: ASB ICT Solution MUST be easy to upgrade and renew 

- ASB-MAIN-005: ASB VOC detector MUST require minimal or no 

recalibration, meaning that ASB VOC detector drift MUST be minimal. 

In case recalibration is needed, ASB VOC detector MUST be able to warn 

that the device need to go maintenance tasks to recalibrate. 

- ASB-MAIN-006: ASB ICT Solution MUST provide on-line how-to manual 

with both a quick guide to instruction for use. 

- ASB-MAIN-007: ASB ICT Solution MUST be integrated in the regular 

support HCWs/staff routines. 

- ASB-MAIN-008: ASB ICT Solution data integrity MUST be guaranteed 

while storing and processing all the collected data by the ASB VOC 

detector and all the received data by the computerized systems  ASB 

ICT Solution interoperates with. 

- ASB-MAIN-009: ASB ICT Solution data integrity MUST be guaranteed 
while exporting to/ transmitting between/among all its comprised 

technologies and the computerized systems ASB ICT Solution 

interoperates with. 

- ASB-MAIN-010: ASB ICT Solution data integrity MUST be guaranteed 
while calibrating and during the maintenance tasks of  the different 

comprised technologies . 
- ASB-MAIN-011: ASB ICT Solution MUST facilitate, through electronic 

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

to the creation, modification and deletion of any electronic datum,  

including the ñwho, what, when and whyò. 
- ASB-MAIN-012: ASB ICT Solution MUST be compatible with common 

third party backup software packages. 

- ASB-MAIN-013: ASB ICT Solution maintenance guide MUST be provided 

and it MUST include backup and recovery instructions. 

 

Life Cycle: Disposal - Non-functional requirements  

- ASB-DISP-001: ASB ICT Solution MUST be disposed in compliancy with 

the EC Waste Electrical & Electronic Equipment Directive (WEEE) and 

the EC Directive on Waste. 

 

 

 

NICE TO HAVE Requirements 
 

Life Cycle: Use  
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Non-functional  

Performance requirements: 

- ASB-PERF-002a: ASB ICT Solution COULD detect the Toxins A and B, and 

Binary toxin (transferase) produced by Clostridium difficile in the 

contaminations/colonisations of fomites and inanimate hospital 

environment from Clostridium difficile. 

- ASB-PERF-002b: ASB ICT Solution COULD detect antibiotic resistances 

(carbapenem & ESBL production) in the contaminations/colonisations 

of fomites and inanimate hospital environment from Klebsiella 

pneumoniae.  

- ASB-PERF-002c: ASB ICT Solution COULD detect the 

contaminations/colonisations of fomites and inanimate hospital 

environment from any additional Gram-negative pathogen or any 

additional resistance 

- ASB-PERF-002d: ASB ICT Solution COULD detect nucleic acid-based 

detection of the target microorganisms using non-invasive16 sampling. 

- ASB-PERF-022a: ASB ICT Solution COULD comprise 

technologies/products/platforms/systems/developments capable to 

assess the risks of infection after having processed all the ASB 

inserted/updated information of the Electronic Health Records 

inpatients together with data as all the inpatients histories (any 

previous infection, the referring health care/social care centre (if any), 

previous hospitalizations (if any), etc. ) , the geolocalised area history, 

the staff indication-relation compliancy (if any), etc. selected after 

having analysed the State of the Art and taken into consideration the 

overall system requirements, clinical insights for the relevant clinical 

processes/clinical situations (referring to, as example, the hygiene-

protocols and the detection-necessities of clinical staff) and  Annex VIII 

to the Request for Tender: Overview of the whole ANTI SUPERBUGS 

Innovation process. 
 

 

 

  

                                           
16  Non -invasive means óany procedure not requiring the ñinsertion of an instrument or device through the skin 

or  a body orificeò and where animals are unaware of sampling and, therefore, are unaffected by it (unperceived)ô 
- Pauli et al., 2009 -  Defining Noninvasive Approaches for Sampling of Vertebrates  
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3.6 Use Case scenarios 
 

USE CASE SCENARIO - Clostridium difficile 

Nowadays: A 74-ȅŜŀǊ ƻƭŘ ǇŀǘƛŜƴǘ ƛǎ ŀŘƳƛǘǘŜŘ ŀǘ ǘƘŜ ƛƴǘŜǊƴŀƭ ƳŜŘƛŎƛƴŜΩǎ unit from the 

ICU with severe community-associated pneumonia to a room shared with another 

patient.  Empirical antibiotic treatment starts with ceftriaxone and levofloxacin during 

48h. On the 3rd day, due to the absence of behavioural diagnosis, ceftriaxone is 

suspended and the patient ends antibiotic treatment with 7 days of levofloxacin. On the 

8th day of admission, the patient presents diarrhea (more than 3 stool depositions per 

day) with resurging of fever and abdominal pain. Stool samples are used to identify the 

presence of GDH and toxins A and B of Clostridium difficile (within 2-п ƘƻǳǊǎΩ ǘƛƳŜ 

interval). On the 9th day, antibiotic treatment with oral vancomycin is initiated after 

laboratorial analysis reveals the presence of a toxigenic strain. The symptoms disappear 

in 48h and, on the 11th day, the patient is released. After being released, terminal 

cleaning of the room is done.  

Future 1: A 74-year old patient is admitteŘ ŀǘ ǘƘŜ ƛƴǘŜǊƴŀƭ ƳŜŘƛŎƛƴŜΩǎ ǳƴƛǘ ŦǊƻƳ ǘƘŜ L/¦ 

with severe community-associated pneumonia to a room shared with another patient. 

In that same room, prior to the arrival of the new patient, the ASB determines the 

environmental absence of the microorganisms it detects. Empirical antibiotic treatment 

of the patient with pneumonia starts with ceftriaxone and levofloxacin during 48h. On 

the 1st day of admission, detection of Clostridium difficile ōȅ !{.Ωǎ ŘŜǘŜŎǘƻǊ ŘŜǘŜǊƳƛƴŜǎ 

the presence of this microorganism in the pneumonia patient with no environmental 

spread (suggesting a community-acquired microorganism). On the same 1st day, stool 

samples are used to readily identify the presence of GDH and toxins A and B of 

Clostridium difficile (the decision to start antibiotic treatment is based upon medical 

evaluation) and isolation measures are taken based on the results of the laboratorial 

analysis. The results come out positive for a toxigenic C. diff strain. Isolation measures 

are implemented and healthcare practitioners in contact with said room incur on their 

self-cleaning practices. The early detection and the isolation measures prevent cross 

infection of the other patient sharing a room with a carrier of a toxigenic C. difficile. In 

case the patient with toxigenic C. diff. develops CDI (due to presence of spores or the 

microorganism outside of the ASB detection radius via vectors that interact with the 

patient), the appropriate antibiotic treatment will be quickly administered. Cleaning 

measures are taken upon release of the patient. Due to the early detection, isolation 

and cleaning measures, and environmental constant control, the risk of cross infection 

and spread is null. 

Future 2:  A 74-ȅŜŀǊ ƻƭŘ ǇŀǘƛŜƴǘ ƛǎ ŀŘƳƛǘǘŜŘ ŀǘ ǘƘŜ ƛƴǘŜǊƴŀƭ ƳŜŘƛŎƛƴŜΩǎ ǳƴƛǘ ŦǊƻƳ ǘƘŜ LCU 

with severe community-associated pneumonia to 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 the 

environmental presence of the microorganisms it detects. On the same day, room 

samples are used to readily identify the presence of GDH and toxins A and B of 

Clostridium difficile and cleaning measures are taken based on the results of the 

laboratorial analysis. The results come out positive for a toxigenic C. diff. strain.  

Cleaning measures are implemented and healthcare practitioners in contact with said 

room incur on their self-cleaning practices. ASB is used to detect the presence of C. diff. 

from all patients and healthcare practitioners in this unit. An anal swab is only 

performed in patients with an ASB positive result. The early detection and the cleaning 

measures prevent cross infection of the patients being admitted to this room and unit.  

Due to the early detection, isolation and cleaning measures, and environmental 

constant control, the risk of cross infection and spread is null. 

Future 3: A 74-ȅŜŀǊ ƻƭŘ ǇŀǘƛŜƴǘ ƛǎ ŀŘƳƛǘǘŜŘ ŀǘ ǘƘŜ ƛƴǘŜǊƴŀƭ ƳŜŘƛŎƛƴŜΩǎ ǳƴƛǘ ŦǊƻƳ ǘƘŜ L/¦ 

with severe community-associated pneumonia to a room shared with another patient. 

In that same room, prior to the arrival of the new patient, the ASB determines the 

environmental absence of the microorganisms it detects. Empirical antibiotic treatment 

of the patient with pneumonia starts with ceftriaxone and levofloxacin during 48h. On 

the 4th day of admission, detection of Clostridium difficile ōȅ !{.Ωǎ ŘŜǘŜŎǘƻǊ 

determines the presence of this microorganism in the pneumonia patient with no 

environmental spread, suggesting a hospital-acquired microorganism. On the same 

day, stool samples are used to readily identify the presence of an infectious Clostridium 

difficile strain (the decision to start antibiotic treatment is based upon medical 

evaluation) and isolation measures are taken based on the results of the laboratorial 

analysis. The results come out positive for such a C. diff. strain. Isolation measures are 

implemented and healthcare practitioners in contact with said room incur on their self-

cleaning practices. The early detection and the isolation measures prevent cross 

infection of the other patient sharing a room with a C. difficile carrier. Due to the early 

detection, isolation and cleaning measures, and environmental constant control, the 

risk of cross infection and spread is null. 

 

USE CASE SCENARIO - Klebsiella pneumoniae 

Nowadays: A 68-year old patient is admitted at a hospital for a scheduled colon 

hemicolectomy due to a detected neoplasm. The surgery happens on May 20th, 2018. 

As surgical prophylaxis, the patient is prescribed ceftin and metronidazole. A urinary 

probe is introduced during the surgical procedure. Two days after the surgical 

procedure, the patient presents fever and suppuration on the surgical opening. The 

patient is diagnosed with suture unstitching and goes through another surgical 

intervention. Piperacillin-tazobactam is prescribed to the patient for a duration of 7 

days. The surgical cultures show that the gut microbiota enterobacteria present no 
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multi-ǊŜǎƛǎǘŀƴŎŜ ƳŜŎƘŀƴƛǎƳǎΦ му Řŀȅǎ ŀŦǘŜǊ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ŀŘƳƛǎǎƛƻƴΣ ŦŜǾŜǊ ŀƴŘ ǳǊƛƴŀǊȅ 

infection related to the urinary probe are diagnosed. Empirical antibiotic treatment with 

ceftazidime and amikacin is initiated. 18 hours after this diagnosis, the microbiology 

laboratory informs of a Gram-negative bacterial growth in the hemoculture. 36 hours 

later,  Klebsiella pneumonia with KPC production is detected in this patient. An anal 

swab is collected from all patients admitted to the same unit as this patient and two 

patients are found to be carriers.         

 

Future: A 68-year old patient is admitted at a hospital for a scheduled colon 
hemicolectomy due to a detected neoplasm. In that same room, prior to the arrival of 
the new patient, the ASB determines the environmental absence of the microorganisms 
it detects. The ASB technology detects the presence of Klebsiella pneumonia in the 
admitted patient with no environmental spread. Healthcare practitioners in contact 
with said room and patient incur on their self-cleaning practices.  ¢Ƙƛǎ ǇŀǘƛŜƴǘΩǎ ǎŀƳǇƭŜǎ 
are gathered in order to verify possible resistances in the microbiology laboratory (other 
patients are only tested for resistances in case there is a positive ASB response). 36 hours 
later, Klebsiella pneumonia with KPC production is detected in the admitted patient. 
Isolation measures are implemented and healthcare practitioners in contact with said 
room incur on their self-cleaning practices. KPC appropriate prophylaxis antibiotic 
treatment is immediately started for a resistant form of Klebsiella pneumonia identified 
via laboratory after the earlier detection of the presence of the microorganism in the 
patient by the ASB. The surgery happens on May 20th, 2018. As surgical prophylaxis, 
the patient is prescribed ceftin and metronidazole. A urinary probe is introduced during 
the surgical procedure. The ASB-related prophylaxis prevents Klebsiella pneumonia-
related surgical infection complications. The patient is diagnosed with suture 
unstitching and goes through another surgical intervention. Antibiotic treatment is 
prescribed according with previous isolates. The surgical cultures show that the gut 
microbiota enterobacteria present no multi-resistance mechanisms, meaning that both 
prophylaxes were successful. ASB is used to detect the presence of Klebsiella 
pneumoniae in that same unit. A focused anal swab routine is performed in the patients 
with an ASB positive result, rather than in all the patients that were present in that unit. 

 

*  ASB: ANTI-SUPERBUGS 
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3.7 Example of one clinical workflow  
 

Valid ONLY in case the NICE TO HAVE requirement ASB-PERF-022a is delivered 

Phase: Admission 

ASB ICT Solution Screening device Goal: either discard or confirm whether the patient is a fomite or not 

Example of samples to analyse: Patient exhaled breath, skin flora and surfaces in contact with the patient (e.g. as linen or gowns) 
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3.8 Key Performance of indicators  
 

 
 

Committed Technical/performance Indicators*  (assessed through 

automatic formulas) 

o ASB-INDI-001: Minimum turn-around time of test (task time) (in seconds)1 

o ASB-INDI-002: Maximum relative sensitivity (%)2  

o ASB-INDI-003: Maximum relative specificity (%)3  

o ASB-INDI-004: Maximum distance of detection (in centimetres) with more than or 

equal to 50% of relative accuracy 4 

o ASB-INDI-005: Maximum relative accuracy (%)5 

 
 

*No requirement is given regarding the minimums to comply with 
 

Parameters for comparison of ASB ICT VOC detector results  

with microbiology laboratory/a commercial PCR/ used as reference method  

in a 2 × 2 error matrix contingency table. 

 
 Microbiology laboratory/PCR 

Positive Negative 

ASB ICT VOC detector Positive TP FP 

Negative FN TN 

 
 
TPðTrue positiveðPositive sample correctly identified as positive. 

TNðTrue negativeðNegative sample correctly identified as negative. 

FPð 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. 

FNð False negative result - Occurs 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 negative. 

 
 
1 Minimum turn-around time of test (task time) 
Turn-around time of test (task time) is defined as the number of seconds ASB VOC detector takes to identify the 

sample, analyse it and returns the detection result to both the user and the ASB ICT Solution 

   
2 Maximum relative sensitivity 
Relative sensitivuty is defined as the ratio TP/(TP + FN) and describes the proportion of all correctly identified 

positive samples among all the positive samples. If no FN are detected, then it is 100%. In all other cases, this 

value is lower than 100%. 

 
3 Maximum relative specificity 
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Relative specificity is defined as the ratio TN/(TN + FP) and describes the proportion of all correctly identified 

negative samples among all samples. If no FP are detected, then it is 100%. In all other cases, this value is lower 

than 100%.  
 
4 Maximum distance of detection 
Distance of detection is defined as the maximum distance in centimetres ASB VOC detector reaches its limit of 

detection (lowest amount of analyte that can be detected with more than or equal to 50% of relative accuracy) 

 
5 Maximum relative accuracy 
Relative accuracy is defined as the ratio (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%. From the relative accuracy is also possible to determine the relative error using 

the formula: relative_error=1-relative_accuracy 

 

 

 

User Experience Indicators (assessed through questionnaires during Phase 

3) 

o ASB-INDI-006: Level of pilot sites patients' acceptability of ASB technology 

o ASB-INDI-007: Level of satisfaction of pilot sites HCWs 

o ASB-INDI-008: Level of satisfaction of pilot sites lab 

professionals 

o ASB-INDI-009: Level of satisfaction of pilot sites ICT and 

maintenance professionals 
  

 
 
¢ƘŜ Ŧǳƭƭ ƳŜǘƘƻŘƻƭƻƎȅ ǘƻ ŜǾŀƭǳŀǘŜ ǘŜƴŘŜǊŜǊǎΩ ǇǊƻǇƻǎŀƭǎ ŀƴŘ ŎƻƴǘǊŀŎǘǎ ŎƻƳǇƭƛŀƴŎȅ ŀŎǊƻǎǎ ǘƘŜ 
different phases of ANTI-SUPERBUGS pre-commercial procurement procedure is described 
in detail in the Call for Tender. 
 

5. LIST OF REFERENCE REGULATIONS, LEGISLATIONS AND 

STANDARDS 
 
During the validation of functional requirements and indicators, different regulatory 
frameworks and standards were identified to be applicable to novel ANTI-SUPERBUGS 
solutions at a general scale. 
 
In other terms, Ψ¢ƘŜ ϥ!{.ϥ L/¢ ǎƻƭǳǘƛƻƴ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘΥΩ 
 

V EU safety, health, and environmental protection requirements by mean of the 
provision of  conformity assessment of 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/growth/single-market/ce-
marking/manufacturers_en ) 

https://ec.europa.eu/growth/single-market/ce-marking/manufacturers_en
https://ec.europa.eu/growth/single-market/ce-marking/manufacturers_en
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o Specific sector legislation (e.g. new Regulations on medical devices entered 
into force on 25 May 2017)17 
Á Regulation (EU) 2017/745 of the European Parliament and of the 

Council of 5 April 2017 on medical devices, amending 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/EEC (https://eur-lex.europa.eu/legal-

content/EN/TXT/?uri=CELEX:32017R0745 ) and 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 ) 

Á DIRECTIVE 2007/47/EC OF THE EUROPEAN PARLIAMENT AND OF THE 

COUNCIL of 5 September 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 biocidal products on the market 

(https://eur-lex.europa.eu/legal-

content/EN/TXT/?uri=celex:32007L0047 ) 

Á European Commission Medical Device regulation and legislation ς 

MEDDEVs (http://ec.europa.eu/growth/sectors/medical-

devices/guidance_en ) 

Á ISO Standards Catalogue 11.040.01 - Medical equipment in general 

(https://www.iso.org/ics/11.040.01/x/ ) 

Á ISO Standards Catalogue 11.100.20 - Biological evaluation of medical 

devices (https://www.iso.org/ics/11.100.20/x/ ) 

                                           
17 EU Regulatory Framework for Medical devices 
http://ec.europa.eu/growth/sectors/medical-devices/regulatory-framework_en 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32017R0745
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32017R0745
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32017R0746&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32017R0746&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:32007L0047
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:32007L0047
http://ec.europa.eu/growth/sectors/medical-devices/guidance_en
http://ec.europa.eu/growth/sectors/medical-devices/guidance_en
https://www.iso.org/ics/11.040.01/x/
https://www.iso.org/ics/11.100.20/x/
http://ec.europa.eu/growth/sectors/medical-devices/regulatory-framework_en
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Á Integrated Addendum to ICH E6(R1): Guideline for Good Clinical 

Practice (2016) 

o 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, national/regional 
transposed regulations shall be considered. E.g. Catalonia (Llei 22/2010 de 20 
de juliol, del Codi de consum de Catalunya 18), UK (NHS Digital Network 
Security Standards 19). 

o EU Products Safety Standards20: e.g. Healthcare engineering; Measuring 
technology; Electric and electronic engineering; Energy efficiency. Although 
defined as voluntary by the EU, but can be very relevant to prove safety of a 
product.  

o 2016/C 272/01 Commission Notice τ ¢ƘŜ Ψ.ƭǳŜ DǳƛŘŜΩ ƻƴ ǘƘŜ 

implementation of EU products rules 2016 

(http://ec.europa.eu/DocsRoom/documents/18027/ ) 

o 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/safety-and-health-legislation ) 

 
V Ethical Standards and procedure for Research: 

o Nuremberg Code (1947)  

o Declaration of Helsinki (1964) with all its amendments 

(https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-

principles-for-medical-research-involving-human-subjects/ ) 

o The Belmont Report: Ethical Principles and Guidelines for the Protection of 

Human Subjects of Research (1979) 

(https://videocast.nih.gov/pdf/ohrp_appendix_belmont_report_vol_2.pdf ) 

                                           
18 Catalan Regulation for Product Safety  
http://consum.gencat.cat/ca/empreses/requisits-obligatoris/seguretat-del-productes/  
19 NHS Medical devices regulation and safety  
(https://www.gov.uk/topic/medicinesmedicaldevicesblood/medicaldevicesregulationsafety )  
20 EU Products Safety Standards:  
https://ec.europa.eu/info/business-economy-euro/product-safety-and-requirements/consumer-product-
safety/standards-and-risks-specific-products_en#productsafetystandardsintheeu  

http://ec.europa.eu/DocsRoom/documents/18027/
https://osha.europa.eu/en/safety-and-health-legislation
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://videocast.nih.gov/pdf/ohrp_appendix_belmont_report_vol_2.pdf
http://consum.gencat.cat/ca/empreses/requisits-obligatoris/seguretat-del-productes/
https://www.gov.uk/topic/medicinesmedicaldevicesblood/medicaldevicesregulationsafety
https://ec.europa.eu/info/business-economy-euro/product-safety-and-requirements/consumer-product-safety/standards-and-risks-specific-products_en#productsafetystandardsintheeu
https://ec.europa.eu/info/business-economy-euro/product-safety-and-requirements/consumer-product-safety/standards-and-risks-specific-products_en#productsafetystandardsintheeu
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o European Code of Conduct for Research Integrity 

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

0-ethics_code-of-conduct_en.pdf ) 

o Standards and Operational Guidance for Ethics Review of Health-Related 

Research with Human Participants 

(http://apps.who.int/iris/bitstream/handle/10665/44783/9789241502948_

eng.pdf;jsessionid=34314927842E93FD8CAAF6F962FEFBA1?sequence=1 ) 

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

V Local/regional regulation requirements (e.g. ISO, IEC standards, IEEE norms, etc.). 
E.g.: 

- ISO/IEC IS 17799-1 - Information security management - Part 1: Code of 
practice for information security management ς Standard and BS7799-2 - 
Information security management systems - Specification with guidance for 
use. 

- ISO/IEC TR 13335 ς Information Technology 

- Safety mechanisms 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 highlighted by some procurers 
(HELIOS, FMT) 

V Secure authentication of users implemented at .ǳȅŜǊǎΩ ǇǊŜƳƛǎŜǎ ŀƴŘ to be complied 
by ASB ICT solutions (e.g. log on (password, smartcard, biometric, etc.), network 
access authentication (IPSec, remote, single sign on, etc.) 

 
Bidders are required to identify the full list of the regulation, legislations, standards and 
guidance documents relevant to their offers across the different PCP phases and comply 
with them. 
 

6. BACKGROUND TO ANTI-SUPERBUGS PCP: THE VALIDATED 

ASSUMPTION 
 

5.1 Business case 
 

¢ƘŜ ǳƴŎƻƴǘǊƻƭƭŜŘ ǘǊŀƴǎƳƛǎǎƛƻƴ ƻŦ ƳǳƭǘƛπŘǊǳƎ ǊŜǎƛǎǘŀƴǘ ƻǊƎŀƴƛǎƳǎ όa5whǎΣ ŀƪŀ Ψ{ǳǇŜǊōǳƎǎΩύ 

in hospitals - via patient to patient, patient to staff to patient, or patient to surface to patient 

https://ec.europa.eu/research/participants/data/ref/h2020/other/hi/h2020-ethics_code-of-conduct_en.pdf
https://ec.europa.eu/research/participants/data/ref/h2020/other/hi/h2020-ethics_code-of-conduct_en.pdf
http://apps.who.int/iris/bitstream/handle/10665/44783/9789241502948_eng.pdf;jsessionid=34314927842E93FD8CAAF6F962FEFBA1?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/44783/9789241502948_eng.pdf;jsessionid=34314927842E93FD8CAAF6F962FEFBA1?sequence=1
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32016R0679
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32016R0679
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-, is a major problem in healthcare systems. This cause significant morbidity, mortality and 

increased hospitalization and costs, as well as adversely affecting patient experience.  

However, it is difficult to put a firm figure on the cost of AMR infections: 

¶ Antibiotics are relatively cheap and therefore reductions in usage have a relatively low 

cost saving potential compared with the potential costs of untreated infection. 

¶ The treatment of patients with AMR organisms can greatly complicate clinical practice 

with the need to isolate the patient and prevent the transmission of infection to other 

patients.  

¶ AMR infection can also result in extended hospital stays - and therefore additional cost 

- and poorer outcomes for the patient. Extended length of stay (LOS) is considered the 

main driver of costs for HAIs. 

¶ There is an ongoing cost in terms of the routine monitoring of AMR in patients and 

the environment and in effectively decontaminating the near patient environment 

and medical instruments. 

¶ A hard to calculate but not to be neglected cost is the lost income resulting if it is 

necessary to close a hospital ward or ICU unit. 

¶ Colonisations with MDRO can have an impact on clinical outcome and can result in 
prolonged length of stay (LOS) seeing as infections with MDROs occurred in 
approximately one-third of all colonized patients. 21 

 

The lost income due to prolonged LOS of MRDOs infected patients is the main factor used to 

build ANTI-SUPERBUGS business case and to highlight the opportunity. ANTI-SUPERBUGS 

consortium estimates that the novel technologies to be developed within the pre-

commercial procurement 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 patients infected by the target MDROs   

 

 

 

 

ICO-VINCAT (Hospitals of the Catalan health System, SISCat) 
Calculations based in data from VINCat, Catalan Health System and literature references 

 

APPROXIMATED TOTAL INCOME LOSS RELATED TO 

IMPACT ON POTENTIAL ADMISSIONS LOSS DUE TO MOST 

RELEVANT MDROs (ICO-VINCat) 

36.408.791,25  ϵκȅŜŀǊ 

 

- the annual extra costs of approximately 11 million of Euros due to the LOS 

excess of the patients infected by the target MDROs   

                                           
21  Mutters NT, Günther 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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HELIOS  
ό5ŀǘŀ ŦǊƻƳ мо IŜƭƛƻǎΩ ŎƭƛƴƛŎǎ ƛƴ ǘƘŜ bƻǊǘƘ-Rhine Westphalia region, 2017) 

 

 

 

 

 

 

 

 

 

 

PAT (Data from input provided by procurers) 

 

 

 

 

 

 

 

 

 

 

 
 

5.2 Expected impact of released and deployed ANTI-

SUPERBUGS ICT Solutions ƻƴ ōǳȅŜǊǎΩ ƛƴŘƛŎŀǘƻǊǎ 
 

The goal of ANTI-SUPERBUGS pre-commercial procurement procedure is to complete the 
research and development process up to the prototypes validation. Once ANTI-SUPERBUGS 
ICT Solutions will be fully productized, released, servitized and deployed, they are expected 
ǘƻ ƛƳǇŀŎǘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ōǳȅŜǊǎΩ ƛƴŘƛŎŀǘƻǊǎΥ  

 

Impact on the tǊŜǾŀƭŜƴŎŜκLƴŎƛŘŜƴŎŜ ƻŦ ǘƘŜ Ψ{ǳǇŜǊōǳƎǎΩ 

¶ Overall Prevalence of Nosocomial Infections (given specific time-frame) 



Grant Agreement no.: 688878                    

  

PCP Request for Tenders ASB [ANTI-SUPERBUGS PCP]: Challenge Brief  
   Page 47 of 147 

 

¶ Prevalence of Nosocomial Infections related to target microorganisms (given 

specific time-frame) 

¶ No. of patients with C. Difficile 

¶ No. of patients with bacteraemia due to C. Difficile 

And either 

o No. of patients with K. Pneumoniae  

o No. of patients with bacteraemia due to K. Pneumoniae 

Or 

o No. of patients with MRSA 

o No. of patients with bacteraemia due to MRSA 

Or both  

And  

¶ No. of patients with any of the additional Gram-negative pathogen or any 

additional resistance bidders commit to detect 

¶ No. of patients with bacteraemia due to any of the additional Gram-negative 

pathogen bidders or any additional resistance commit to detect 

In case of detection of antibiotic resistances 

Extended-spectrum beta-lacatamase-producing Klebsiella pneumoniae (ESBL-

producing K. pneumoniae) 

- No. of patients with ESBL-producing K. pneumoniae 

- No. of patients with bacteraemia due to ESBL-producing K. Pneumoniae 

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

Carbapenemase-producing Klebsiella pneumoniae 

- No. of patients with carbapenemase-producing K. pneumoniae 

- No. of patients with bacteraemia due to carbapenemase-producing K. 

Pneumoniae 

MRSA (Methicillin-resistant Staphylococcus aureus):  

- No. of patients with MRSA 

- No. of patients with S. aureus 

- No. of episodes of bacteraemia due to MRSA 

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

 

Other epidemiological indicators  

¶ Reproductive ratio of the infections  

¶ Mortality rate related to Healthcare-associated infections 

¶ Mortality rate related to healthcare-associated infections due to target 

microorganisms 
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7. SUMMARY OF THE STATE OF THE ART ANALYSIS AND MARKET 

CONSULTATION: THE DESCRIPTION OF THE INNOVATION GAP 
 

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 are optimized to 

be used in a large laboratory and can analyse many samples in parallel. With this approach 

the input of man-power, and cost, can be held at a minimum. Thus, most of the technologies 

are therefore difficult to directly transfer into a POC solution where 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 characterized. 

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 be relatively fast. In 

addition, sending a sample for characterization in the central laboratory also adds to the 

total time to get results.  

 

Current worldwide research and development effort either go after the microbial target 

(genotype/phenotype) or streamlining the detection methodology.  

 

On the other hand, VOC, Volatile Organic Compounds-based diagnostics has the potential to 
become a screening tool for early detection of infectious agents. A fast and disseminated 
VOC-based diagnostics could, thus, be used 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 it to databases of known VOC profiles and thus detect 

presence of specific bacteria, such as C. difficile, A. baumannii, or K. pneumonia. Today, the 

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 ANTI-SUPERBUGS open market consultations started. The 

market consultation was carried out through four different events and the collection of 

structured information through a questionnaire made available on the projectΩǎ web page. 

 

The main issue detected by the participants for the development of an ASB ICT Solution was 

related to the sample collection. The possibility of collecting an early sample for the 

detection of MRDOs is the challenge that posed the most concern.  
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The non-invasiveness aspect of the sample collection was an additional constraint that some 

industrial stakeholders viewed as complex or difficult to achieve, especially depending on 

the types of bacteria involved.   
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8. ANNEX 1 ς GLOSSARY 
 

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 its media, including the ñwho, what, 

when and whyò of the action. Computer-generated audit trails shall retain the original 

entry and document the user ID, time/date stamp of the action, as wel l 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 disk). Back-up copies of electronic records are typically only 

temporarily stored for the purposes of disaster recovery and may be periodically over-

written (WHO). 

 

Calibration: the set of operations that establish, under specified conditions, the relationship 

between values indicated by an instrument or system for measuring (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 results of 

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 stimulus. Drift is often reported as a change in the unit of 

measure per unit of time 
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Fomite: inanimate source of infection or vehicle of infection (e.g. patient skin, any inanimate 

object contaminated with infected bodily fluids, cotton handkerchief, environmental 

surfaces) (ECDC) 

 

Functional Requirements: Functional 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 interface, is a type of user interface that allows users to interact 

with electronic devices through graphical icons and visual indicators such as secondary 

notation, instead of text-based user interfaces, typed command labels or text navigation. 

 

ICT - Information and communication technology, covers all technical means used to handle 

information and aid communication. This includes both computer and network hardware, as 

well as their software. Examples are Micro-Nanoelectronics, Smart Systems Integration, 

Robotics, Internet of Things, Photonics, Smart Textile, Big Data, and Artificial Intelligence. 

 

Limit of detection Applied to qualitative microbiological tests and expressed in parts-per-

million or in parts-per-billion. The lowest number of microorganisms that can be detected, 

but in numbers that cannot be estimated accurately. 

 

Limit of determination Applied to quantitative microbiological tests. The lowest number of 

microorganisms within a defined variability that may be determined under the experimental 

conditions of the method under 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 supported range. In 

reality, this is not possible, and thus many sensors require designs that employ a variety of 

methods to correct for the typical non-linear relation of stimulus to output. 

 

Medical device means any instrument, apparatus, appliance, software, material 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 manufacturer to be used for human 

beings for the purpose of:  

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

τ investigation, replacement or modification of the anatomy or of a physiological process,  

τ 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 function by such means 

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

medical devices) 

 

Non-invasive: ŀƴȅ ǇǊƻŎŜŘǳǊŜ ƴƻǘ ǊŜǉǳƛǊƛƴƎ ǘƘŜ άƛƴǎŜǊǘƛƻƴ ƻŦ ŀƴ ƛƴǎǘǊǳƳŜƴǘ ƻǊ ŘŜǾƛŎŜ ǘƘǊƻǳƎƘ 

ǘƘŜ ǎƪƛƴ ƻǊ ŀ ōƻŘȅ ƻǊƛŦƛŎŜέ ŀƴŘ ǿƘŜǊŜ animals are unaware of sampling and, therefore, are 

unaffected by it (unperceived) (Pauli et al., 2009 - Defining Noninvasive Approaches for 

Sampling of Vertebrates) 

Non Functional Requirements: Non-functional 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 target values 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. 

 

Precision The degree of agreement among individual results (WHO). 

 

Range: it represents the minimum and maximum physical attribute that can been detected 

 

Reference cultures Collective term for reference strain and reference stocks. 

 

Reference material: material sufficiently homogeneous and stable with respect to one or 

more specified properties, which has been established to be fit for its intended use in a 

measurement process (WHO). 

 

Reference method: a method which has been validated as being fit for purpose, with which 

an alternative method may be compared.  

 



Grant Agreement no.: 688878                    

  

PCP Request for Tenders ASB [ANTI-SUPERBUGS PCP]: Challenge Brief  
   Page 54 of 147 

 

Reference stocks: a set of separate identical cultures obtained by a single subculture from 

the reference strain (ISO 11133-1:2000). 

 

Reference strains: microorganisms defined at least to the genus and species level, 

catalogued and described according to its characteristics and preferably stating its origin (ISO 

11133-1:2000). Normally obtained from a recognized national or international collection. 

 

Repeatability: closeness of the agreement between the results of successive measurements 

of the same measure and under the same conditions of measurement (adjusted from ISO). 

 

Reproducibility: it expresses precision between laboratories (WHO) 

 

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

detected 

 

Response Time: it represents how quickly the output signal changes in response to a change 

in the physical stimulus. 

 

Robustness (or ruggedness): the ability of the procedure to provide analytical results of 

acceptable accuracy and precision under 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 fingerprints, VOC-metabolite 
profiles) comprise a chemically diverse group of carbon-based (organic) compounds, 
generally with a molecular weight in the range of 50ς200 Daltons and having appreciable 
vapour pressure under ambient conditions. Thousands of different volatile compounds occur 
in nature. Their high vapour pressure and low molecular weight means volatiles can readily 
diffuse through the gas phase and within biological systems and hence can serve as signalling 
molecules (semiochemicals) passing information both within and between organisms, 
functioning as hormones or in the identification of food, mates, co-specifics, competitors, 
predators or suitable habitat. (Source: Rowan D. D. Volatile Metabolites metabolites, 2011, 
1, 41-63; doi:10.3390/metabo1010041) 
Different technologies are used to detect the volatile organic compounds and they depend 
on the detection principle (according to the nature of the physical signal they measure), 
sensor types and sensitive materials. (Source: Wilson AD, Baietto M. Applications and 
advances in electronic-nose technologies. Sensors (Basel). 2009;9(7):5099-148 and Wilson 
AD Application of Electronic-Nose Technologies and VOC-Biomarkers for the Noninvasive 
Early Diagnosis of Gastrointestinal Diseases ϞΦ Sensors (Basel). 2018;18(8):2613 
doi:10.3390/s18082613) 
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1. INTRODUCCIÓN  
 

 

Las infecciones asociadas a la asistencia sanitaria (IAAS), ƻ ƛƴŦŜŎŎƛƻƴŜǎ άƴƻǎƻŎƻƳƛŀƭŜǎέ ȅ 

άƘƻǎǇƛǘŀƭariasέΣ se definen como las infecciones adquiridas en el hospital por un paciente 

que ingresó por un motivo diferente a esa infección. El Centro Europeo para la Prevención y 

Control de Enfermedades (ECDC)22 estima que cada año se producen 2.609.911 nuevos casos 

de IAAS en la Unión Europea y en el Área Económica Europea. 

 

La transmisión incontrolada de organismos resistentes a múltiples fármacos (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 atención médica. Esta transmisión causa una 

gran morbimortalidad y aumenta las tasas de hospitalización y los costes, además de afectar 

negativamente a la experiencia del paciente. El ECDC informa de que la carga acumulativa 

de las IAAS principales se estima en 501 años de vida ajustados por discapacidad por cada 

100.000 habitantes de la Unión Europea y en el Área Económica Europea. La neumonía y la 

bacteriemia primaria imponen la mayor carga, que representa más del 60% del total 

estimado. Además, los estudios23 que siguen las indicaciones de la Red de Centros para el 

Control y la Prevención de Enfermedades (CDC) de los EEUU indican que el coste anual total 

de las cinco principales infecciones sube a $9,8 mil millones (IC 95%: $ 8,3- $ 11,5 mil 

millones). 

Las IAAS también están relacionadas con un problema más apremiante a nivel mundial: la 

resistencia a los antimicrobianos (RAM). Cada año en la UE, la RAM causa 25.000 muertes y 

ǳƴŀ ǇŞǊŘƛŘŀ ŘŜ ϵ мΣр Ƴƛƭ ƳƛƭƭƻƴŜǎ Ŝƴ ǘŞǊƳƛƴƻǎ ŘŜ ŎƻǎǘŜǎ ŀŘƛŎƛƻƴŀƭŜǎ όǘǊŀǘŀƳƛŜƴǘƻ ȅ ŎƻǎǘŜǎ 

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 países de la Organización para la 

Cooperación y el Desarrollo Económicos (OCDE) debido a la RAM subirán a $ 2,9 billones en 

2050, si las tendencias actuales de infección y resistencia no revierten. La RAM representa 

unos costes hospitalarios adicionales de entre $ 10.000 y 40.000 por paciente en los países 

de la OCDE y probablemente se duplicarían estas cifras si se considerasen otros costes 

indirectos24.  

 

La resistencia a los antimicrobianos está relacionada con el uso excesivo e inapropiado de 

medicamentos antimicrobianos y con prácticas de control de infecciones deficientes25. El 

consumo de antibióticos específicos para el tratamiento de infecciones bacterianas 

                                           
22  Burden of Healthcare -Associated Infections in E urope (October 2016) PLOS Medicine | 
DOI:10.1371/journal.pmed.1002150  
23  Health care ïassociated infections: a meta -analysis of costs and financial impact on the US health care system. 
(2013) ( https://psnet.ahrq.gov/resources/resource/26769/health -care -associated - infections -a-meta -analysis -
of -costs -and - financial - impact -on- the -us-health -car e-system ) 
24  EU factsheet óAMR: A major European and Global challengeô (https://ec.europa.eu/health/amr/antimicrobial -
resistance_en ) 
25  EU factsheet óAMR: A major European and Global challengeô (2017) 

(https://ec.europa.eu/health/amr/antimicrobial - resistance_en )  

https://psnet.ahrq.gov/resources/resource/26769/health-care-associated-infections-a-meta-analysis-of-costs-and-financial-impact-on-the-us-health-care-system
https://psnet.ahrq.gov/resources/resource/26769/health-care-associated-infections-a-meta-analysis-of-costs-and-financial-impact-on-the-us-health-care-system
https://ec.europa.eu/health/amr/antimicrobial-resistance_en
https://ec.europa.eu/health/amr/antimicrobial-resistance_en
https://ec.europa.eu/health/amr/antimicrobial-resistance_en


Grant Agreement no.: 688878                    

  

PCP Request for Tenders ASB [ANTI-SUPERBUGS PCP]: Challenge Brief  
   Page 56 of 147 

 

resistentes a múltiples fármacos casi se duplicó en Europa entre 2010 y 2014, con una alta 

variabilidad del consumo de antibióticos en los países de la OCDE. Tres de los países en que 

se encuentran los Compradores de ANTI-SUPERBUGS, es decir, el Reino Unido, España e 

Italia, tienen un consumo de antibióticos superior al promedio de los países de la OCDE. 

 

 

Figura 2 - Reto actual al prescribir antibioterapia: la adecuación del tratamiento depende del tiempo 

necesario para diagnosticar correctamente al paciente. Si un paciente infectado presenta cepas resistentes, 

el tratamiento antibiótico inadecuado mantendrá estos patógenos en el cuerpo y permitirá que la 

enfermedad progrese. 

 

 

Figura 2 ς Reto futuro al prescribir antibioterapia: independientemente del tiempo necesario para 

diagnosticar correctamente al paciente, pueden aparecer nuevas cepas, no identificadas previamente por 

los laboratorios, que hacen que un tratamiento adecuado sea menos efectivo. 

 

La vigilancia continua ha demostrado ser efectiva26 en la prevención de la propagación de 

infecciones por MDRO específicos y en la reducción de la estancia hospitalaria. Sin embargo, 

                                           
26  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  
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la vigilancia continua es actualmente muy costosa y no es viable en todos los 

microorganismos. Además, su capacidad de implantación varía mucho según los diferentes 

centros y países. Aunque se han concentrado grandes esfuerzos en la epidemiología y en la 

vigilancia y el control de la infección, la adquisición de los MDRO en el hospital sigue siendo 

frecuente y los resultados clínicos de los pacientes se ven afectados negativamente con 

respecto a su pronóstico inicial. En la actualidad, la principal intervención que las 

organizaciones de salud pueden emprender para prevenir la propagación de los MDRO 

consiste en el uso de métodos asépticos y la práctica de una buena higiene de las manos. 

 

De acuerdo con las pautas de la Sociedad Europea de Microbiología Clínica y Enfermedades 

Infecciosas (ESCMID)27 para el manejo de las medidas de control de infecciones, dirigidas a 

reducir la transmisión de bacterias Gram negativas resistentes a múltiples fármacos en 

pacientes hospitalizados, las medidas actuales para la prevención de las IAAS se concretan 

en las áreas siguientes:  

 

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

- Precauciones de contacto (equipo de protección personal) 

- Codificación de alertas 

- Aislamiento 

- Personal de cohorte 

- Cultivos de detección activa 

- Limpieza ambiental/descontaminación 

- Administración antimicrobiana/antibiótica 

- Infraestructura y educación  

La aplicación de estas iniciativas y medidas varía en función de la incidencia de las infecciones 

(es decir, en contextos endémicos o epidémicos), y del nivel de evidencia proporcionado. Un 

enfoque armonizado, que parta de la aplicación de estrategias basadas en la evidencia y que 

tenga en cuenta las características locales y el contexto, podría ser beneficioso. 

 

El grupo de Compradores de la compra pública precomercial (CPP) ANTI-SUPERBUGS -

compuesto por ICO/ VINCat y FMT (ES), PAT (IT), Helios y UKA (DE) y STH (UK)- se ha fijado 

los siguientes objetivos: 

V Mejorar la calidad de los procesos de atención en los hospitales. 

V Reducir tanto los costes como el impacto operacional resultante de las infecciones 

causadas por MDRO. 

V Mejorar la adecuación del uso de medicamentos antimicrobianos. 

V Reducir el impacto en la comunidad y en la asistencia social de los MDRO adquiridos 

en los hospitales, mediante la adquisición de tecnologías precomerciales que 

transformarán los sistemas actuales de control de vigilancia y las infecciones y los 

convertirán en nuevos sistemas integrales. 

                                           
27  E. Tacconelli; et al.; ESCMID guidelines for the management of the infection control measures to reduce 
transmission of multidrug Ȥresistant Gram Ȥnegative bacteria in hospitalized patients; Clinical Microbiology and 

Infection; 2014, Vol 20, s1; p1 -55.  
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Figura 3 ς El reto de la CPP ANTI-SUPERBUGS 

 

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

objetivo, los profesionales de la salud podrán: 

- Aprender el procedimiento de codificación de alerta, mediante la 

monitorización continua o frecuente de los fómites y de los entornos 

hospitalarios llevada a cabo por la tecnología; 

- Aplicar las medidas de precaución en el momento en que se necesiten y 

retirarlas lo antes posible; 

- Aplicar los procedimientos de aislamiento en el momento en que se 

necesiten y retirarlos lo antes posible; 

- Evitar el desarrollo de resistencia a los antibióticos, gracias a los cultivos 

de los microorganismos detectados en el análisis de laboratorio y llevados 

Hoy 
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a cabo después de la monitorización continua o frecuente de los fómites y 

de los ambientes hospitalarios; 

- Evitar la contaminación, de acuerdo con los resultados de la 

monitorización continua o frecuente de los fómites y de los ambientes 

hospitalarios; 

- Definir el plan de tratamiento apropiado y evitar la resistencia a los 

antibióticos mediante la identificación rápida de la posible fuente de 

infección; y 

- Gestionar rápidamente las epidemias o los brotes gracias al análisis de la 

contaminación/colonización detectada. 
 

2. OBJETIVOS 
 

Este documento tiene como objetivo describir en detalle las necesidades del grupo de 

Compradores y de presentar el reto para poder garantizar la comparabilidad de las 

soluciones competitivas propuestas por el mercado, en vistas de su posible conversión en 

servicios permanentes. 

En la descripción de la necesidad participaron los principales actores de la cadena de 

prestación del servicio público, incluidos los usuarios finales de las soluciones novedosas de 

ANTI-SUPERBUGS ICT. 

El reto CPP ANTI-SUPERBUGS no define previamente ninguna solución técnica y está abierto 

a diversas tecnologías de la información y la comunicación (TIC) que podrían abordar las 

necesidades traducidas en requisitos funcionales basados en el rendimiento. Al mismo 

tiempo, los objetivos de rendimiento y los comportamientos previstos son transparentes y 

están claramente especificados. 

Para predeterminar un amplio mercado potencial (tanto público como privado) para las 

novedosas soluciones ANTI-SUPERBUGS ICT, y para permitir el desarrollo de las economías 

de escala y el ahorro de costes deseados, los requisitos funcionales y de rendimiento no se 

describen muy detalladamente. Se prescinde de los requisitos de personalización y, en su 

lugar, se especifican los requisitos de interoperabilidad y de escalabilidad. 

Como compra pública precomercial, el reto CPP ANTI-SUPERBUGS no priorizará las 

propuestas con el precio más bajo por unidad, sino que buscará ganancias a largo plazo en 

las eficiencias de costes, basadas en el ciclo de vida completo de las soluciones novedosas 

(es decir, su producción, entrega, instalación, uso, administración, mantenimiento y 

eliminación). 
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3. DESCRIPCIÓN DEL RETO ANTI-SUPERBUGS  
 

3.1 ¿Qué capacidades de detección ofrecen las 

tecnologías novedosas de ANTI-SUPERBUGS ICT? 
 

Las resistencias existentes en las regiones europeas están caracterizadas por unas 

condiciones políticas, históricas, biológicas, sociales y geográficas concretas. En estas 

circunstancias, el grupo de Compradores ANTI-SUPERBUGS tiene como objetivo que las 

capacidades de detección de la tecnología incluyan la mayor cantidad posible de 

microorganismos. Las nuevas tecnologías ANTI-SUPERBUGS deberán ser capaces de 

adaptarse fácilmente a escenarios variables a través de pequeños cambios modulares, y así 

proporcionar una solución para cada región europea, su sistema sanitario, y sus centros de 

salud (sin importar el tamaño o los datos demográficos específicos). 

El impacto del reto en la vigilancia y prevención de los microorganismos y la alta probabilidad 

de comercialización de una tecnología de estas características lo convierten  en un proyecto 

muy competitivo y ambicioso. Los objetivos descritos se han adaptado a las necesidades de 

los diferentes Compradores ANTI-SUPERBUGS, incluidos los microorganismos que, debido a 

su prevalencia y virulencia, son de máximo interés para nuestros profesionales de la salud y 

para la población a la que se dirigen. 

Las nuevas tecnologías ANTI-SUPERBUGS deberán poder detectar los siguientes 

microorganismos multirresistentes de máxima prioridad: 

 

¶ Clostridium difficile (bacilo Gram positivo): en la encuesta de la prevalencia puntual 

del ECDC y del uso de antimicrobianos en los hospitales de agudos europeos en 2011-

2012 (ECDC PPS28) la C. difficile fue el octavo microorganismo más detectado entre 

las IAAS. Es la principal causa de diarrea entre los pacientes hospitalizados29. Los 

ribotipos hipervirulentos recién surgidos (por ejemplo el 027) aumentan 

notablemente la gravedad de la enfermedad y elevan tanto las tasas de mortalidad 

como el  riesgo de recaída y las tasas de colectomía30. 

 

¶ Klebsiella pneumoniae (Enterobacteriáceas Gram negativas resistentes a los 

carbapenémicos). Estas bacterias se pueden propagar rápidamente en los centros de 

salud, gracias a la presencia de portadores que pueden diseminar el patógeno en 

ausencia de la enfermedad. Normalmente estos MDRO presentan resistencia 

                                           
28  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 )  
29  Epidemiology and outcome of  Clostridium difficile  infections in patients hospitalized in Internal 
Medicine:  findings from the nationwide FAD OI -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  

https://ecdc.europa.eu/en/healthtopics/Healthcare-associated_infections/point-prevalence-survey/Pages/Point-prevalence-survey.aspx
https://ecdc.europa.eu/en/healthcare-associated-infections-acute-care-hospitals/surveillance-disease-data/report
https://ecdc.europa.eu/en/healthcare-associated-infections-acute-care-hospitals/surveillance-disease-data/report
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5101712/
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combinada a otros antibióticos y se están extendiendo rápidamente a través de áreas 

geográficas como la cuenca mediterránea. 

La Klebsiella spp. está entre los diez microorganismos más frecuentemente aislados 

en las IAAS. Según los datos del ECDC31, en 2011, el 22.3% de los aislamientos 

invasivos de K. pneumoniae fueron resistentes a un mínimo de tres clases de 

antimicrobianos. Durante el período 2005-2010, la resistencia a carbapenémicos en 

K. pneumoniae registró un aumento significativo del 8% al 15%. Es de destacar que la 

'Lista de prioridades mundiales de bacterias resistentes a los antibióticos', publicada 

por la OMS32 (febrero de 2017), clasifica las Enterobacteriaceae (incluida Klebsiella) 

en la categoría "Crítico" con respecto a la necesidad de desarrollar nuevos 

antibióticos. En algunos países, debido al aumento de la resistencia, los antibióticos 

carbapenémicos son efectivos en menos de la mitad de los pacientes tratados por 

infecciones debidas a K. pneumoniae 33. 

 

¶ S. aureus (bacteria Gram positiva) también se encuentra entre los diez 

microorganismos más frecuentemente aislados en las infecciones y también está 

definida como "de alta prioridad" para el desarrollo de nuevos antibióticos, debido a 

su resistencia a la meticilina (MRSA). La S. aureus (incluido MRSA) sobrevive durante 

meses en las superficies secas. 

 
La mayoría de las bacterias Gram positivas (tal como C. difficile y MRSA) y muchas especies 
Gram negativas (tal como Klebsiella spp.) pueden sobrevivir durante meses en superficies 
inanimadas.34 Además, en algunos casos, se ha demostrado que se propagan directamente 
desde el ambiente al profesional sanitario35 (como en el caso de C. difficile). 
Las nuevas tecnologías ANTI-SUPERBUGS también deberán incluir información adicional 

sobre los microorganismos (por ejemplo, sobre los factores de virulencia, como las toxinas 

en C. difficile). 

 

3.2 ¿Dónde deben detectar los microorganismos las 

nuevas tecnologías ANTI-SUPERBUGS 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 
antibiòtics (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  )  
34  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   
35  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 ï1189, https://d oi.org/10.1086/424667   

http://www.ecdc.europa.eu/en/publications/Publications/Forms/ECDC_DispForm.aspx?ID=580
http://www.who.int/mediacentre/news/releases/2017/bacteria-antibiotics-needed/en/
http://www.who.int/mediacentre/news/releases/2017/bacteria-antibiotics-needed/en/
http://www.who.int/news-room/fact-sheets/detail/antimicrobial-resistance
http://www.who.int/news-room/fact-sheets/detail/antimicrobial-resistance
https://www.researchgate.net/publication/6873698_How_Long_do_Nosocomial_Pathogens_Persist_on_Inanimate_Surfaces_A_Systematic_Review
https://www.researchgate.net/publication/6873698_How_Long_do_Nosocomial_Pathogens_Persist_on_Inanimate_Surfaces_A_Systematic_Review
https://doi.org/10.1086/424667
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Según la tecnología y los microorganismos de interés, no se pondrá el enfoque 

obligatoriamente en el contacto humano o en las superficies que están en contacto con los 

tejidos humanos, sino en la detección ambiental (por ejemplo, los instrumentos médicos, los 

objetos inanimados y el aire). Por lo tanto, la tecnología debe ser flexible para poder 

integrarse tanto en las áreas controladas como en las unidades de cuidados intensivos y en 

los espacios abiertos diseñados para pacientes y profesionales sanitarios (por ejemplo, los 

espacios compartidos en los centros de salud).   

 

3.3 ¿Cómo debe llevarse a cabo la detección? 
 

Las nuevas tecnologías ANTI-SUPERBUGS detectarán los compuestos orgánicos volátiles 

(COV) (volátil, huella metabólica volátil, perfil COV de metabolitos) de los microorganismos 

objetivo y no harán uso de ningún muestreo intrusivo o invasivo, ya que éstos podrían 

aumentar el riesgo de infección. 

Las nuevas tecnologías ANTI-SUPERBUGS deberán activar de manera autónoma una vía de 

información en tiempo real, registrar la detección en la historia clínica del paciente y crear 

un aviso con la información relevante.  
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3.4 ¿Cuáles son las estrategias potenciales de las nuevas tecnologías ANTI-SUPERBUGS para 

cumplir con las recomendaciones básicas de la ESCMID de cara a la prevención de las 

infecciones por bacterias Gram negativas multirresistentes? 
 
La solución ICT de ASB está pensada para que tenga un impacto positivo tanto en los entornos epidémicos como endémicos y para  que 

prevenga la propagación 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 Microbiología Cl ínica y 

Enfermedades Infecciosas) como se describe en la siguiente tabla:  
 

Recomendaciones básicas de la ESCMID para prevenir la 

propagación de las bacterias Gram negativas multirresistentes36  
Solución TIC de ASB 

  Contexto epidémico Contexto endémico 

¿Puede la 

tecnología ASB 

contribuir a 

cumplir con la 

recomendación? 

(Sí, no, 

parcialmente) 

Impacto 

potencial (0= 

cero, 1=bajo, 

2=medio, 

3=alto) 

Estrategias potenciales de la ASB relacionadas con la 

recomendación 

                                           
36  E. Tacconelli; et al.; ESCMID guidelines for the management of the infection control measures to reduce transmission of multi drug Ȥresistant Gram Ȥnegative 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   

https://onlinelibrary.wiley.com/doi/full/10.1111/1469-0691.12427
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H
ig

ie
n

e
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e
 m

a
n

o
s
 (

H
M

) 
Recomendación fuerte: 

Implementar programas de 

formación en HM para 

reducir la transmisión de 

las Enterobacteriaceae 

productoras de ̡-

lactamasa de espectro 

extendido (ESBL). A. 

baumannii multirresistente 

Stenotrophomonas 

maltophilia (nivel 

moderado de evidencia); K. 

pneumoniae 

multirresistente, P. 

aeruginosa multirresistente 

y Burkholderia cepacia 

(muy bajo nivel de 

evidencia) 

Recomendación fuerte: 

Implementar programas de 

formación en HM para reducir la 

transmisión de las 

Enterobacteriaceae productoras 

de ESBL, K. pneumoniae 

multirresistente, P. aeruginosa 

multirresistente, A. baumannii 

multirresistente (nivel moderado 

de evidencia); 

Stenotrophomonas maltophilia y 

Burkholderia cepacia (nivel de 

evidencia muy bajo) 

parcialmente 1 La solución TIC de ASB colaborará con el Sistema de 

Información Hospitalario (HIS), el Sistema de Información 

del Laboratorio (LIS) y el Registro Electrónico de Salud del 

paciente (EHR), sistemas electrónicos de control de higiene 

y sistemas de control de indicación, para enviar los 

resultados de la monitorización y los avisos sobre 

detecciones. 
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P
re

c
a

uc
io

n
e
s 

d
e

 c
o
n

ta
c
to

 (P
C

) 
Recomendación fuerte: 

Implementar precauciones 

de contacto (PC) para todos 

los pacientes colonizados 

y/o infectados por 

Enterobacteriaceae 

productoras de ESBL, K. 

pneumoniae 

multirresistente, A. 

baumannii multirresistente 

(nivel moderado de 

evidencia); y P. aeruginosa 

(nivel de evidencia muy 

bajo) 

Recomendación fuerte: 

Implementar precauciones de 

contacto (PC) para todos los 

pacientes colonizados con ESBL - 

Enterobacteriaceae (a excepción 

de Escherichia coli), K. 

pneumoniae multirresistente, A. 

baumannii multirresistente, y P. 

aeruginosa multirresistente 

(nivel moderado de evidencia) 

Sí 2 La solución TIC de ASB lee los antecedentes del paciente 

(infecciones y hospitalizaciones previas) de su EHR 

La solución TIC de ASB informa en tiempo real al HIS de los 

riesgos de infección. 

El detector de COV de la ASB monitoriza automáticamente 

el entorno del paciente (la flora de la piel, lino, batas, 

superficies de la habitación, orinal del paciente, etc.) 

 

La solución TIC de ASB aumenta la concienciación del 

personal respecto a los MDRO a través de la detección 

temprana y la comunicación rápida. La detección de 

colonización por la solución TIC de ASB geolocaliza un 

entorno que sería un posible lugar de contaminación. 

 

La solución TIC de ASB emite un aviso de una posible 

contaminación/colonización y el resultado de la 

monitorización. 

 

La enfermera recibe el aviso de 

colonización/contaminación por MDRO y gestiona el 

ingreso del paciente (aislamiento o aislamiento de 

cohorte) y las PC necesarias. 

 

Una vez que se confirma la descolonización y 

descontaminación del paciente y del área, la solución TIC 

de ASB mantiene la monitorización de los microorganismos 

para que el personal sanitario decida si mantienen las PC y 

los protocolos de aislamiento o aislamiento de cohortes. 
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C
ó

d
ig

o
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e
 al
e

rt
a 

Recomendación fuerte: 

Usar un código de aviso 

para identificar 

rápidamente a los 

pacientes ya definidos 

como colonizados por 

Enterobacteriaceae 

productoras de ESBL y K. 

pneumoniae 

multirresistente en el 

momento del ingreso 

hospitalario/a planta, y 

realizar monitorización y PC 

preventivas (nivel 

moderado de evidencia) 

Recomendación fuerte: Usar el 

código de aviso para identificar 

rápidamente a los pacientes que 

ya han sido identificados como 

colonizados por A. baumannii 

multirresistente en el momento 

del ingreso hospitalario/a planta 

y realizar la monitorización y PC 

preventivas (nivel moderado de 

evidencia) 

Sí 3 La solución TIC de ASB genera un código de aviso después 

de la detección de MDRO. Una interfaz gráfica de usuario 

(GUI) permite a los profesionales acceder a los datos del 

paciente o introducir los datos relevantes que faltan. 

La solución TIC de ASB interactúa con el HIS, el LIS y el EHR 

del paciente e introduce el código de aviso en el LIS y en el 

HIS en tiempo real. 
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S
a

la
 d

e
 a

is
la

m
ie

n
to 

Recomendación fuerte: 

Aislar a los pacientes 

colonizados e infectados en 

una habitación individual 

para reducir el riesgo de 

adquisición de 

Enterobacteriaceae 

productoras de ESBL, K. 

pneumoniae 

multirresistente (nivel 

moderado de evidencia); A. 

baumannii multirresistente 

y P. aeruginosa 

multirresistente (bajo nivel 

de evidencia) 

  Sí 2 La enfermera recibe el aviso y gestiona el ingreso del 

paciente (o en aislamiento o aislamiento de cohorte) de 

forma adecuada. La monitorización de la colonización del 

paciente y el seguimiento continuo permiten el 

aislamiento rápido y efectivo. En caso de que se detecte 

contaminación, la solución TIC de ASB envía el aviso al HIS 

y a los usuarios y registra el identificador del paciente en el 

servidor, la sala geolocalizada donde se encuentra el 

paciente y la marca temporal de la monitorización del 

paciente. 

 

Una vez que se confirme que el paciente y el área han sido 

descolonizados/descontaminados, la solución TIC de ASB 

informa sobre la posibilidad de interrumpir el aislamiento. 

 

La solución TIC de ASB comprende un dispositivo de 

monitorización y un servidor de datos para fines 

epidemiológicos locales que informan rápidamente de la 

presencia de niveles endémicos o epidémicos de 

colonización/ infección. 

P
e

rs
o

n
a

l d
e

 co
h

o
rt

e
   Recomendación fuerte: El 

personal de cohorte debe 

reducir el riesgo de 

adquisición de K. 

pneumoniae 

multirresistente 

(nivel moderado de 

evidencia) 

  parcialmente 1 La solución TIC de ASB colabora con HIS/LIS/EHR, sistemas 

electrónicos de control de higiene y sistemas de control de 

indicación, y envía los resultados de monitorización y los 

avisos sobre detecciones. 
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C
ri

b
a

d
o

 ac
ti
vo

 d
e

 c
u

lti
vo

s 
Recomendación fuerte: 

Implementar un programa 

de monitorización activa de 

cultivos en el hospital, 

seguida por el uso de 

precauciones de contacto 

para reducir la propagación 

de Enterobacteriaceae 

productoras de ESBL, K. 

pneumoniae 

multirresistente, A. 

baumannii multirresistente 

(nivel moderado de 

evidencia); y P. aeruginosa 

multirresistente (nivel de 

evidencia muy bajo) 

  Sí 3 El paciente descubre que el método de monitorización con 

la solución TIC de ASB no afecta negativamente a su 

experiencia y es mínimamente intrusivo. 

 

El uso de la solución TIC de ASB se asocia con el menor 

riesgo posible para el paciente. 

 

La solución TIC de ASB realiza una monitorización activa en 

el momento del ingreso de los pacientes con el fin de 

identificar los casos que necesitan la confirmación del 

cultivo de laboratorio. 
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L
im

p
ie

z
a

 a
m

b
ie

n
ta

l 
Recomendación fuerte: 

Supervisar la limpieza para 

garantizar niveles 

satisfactorios de limpieza 

ambiental. Adecuar algunas 

unidades para limpieza 

intensiva. Implementar 

procedimientos periódicos 

de limpieza ambiental y 

dedicar dispositivos 

médicos no críticos para su 

uso en pacientes 

individuales colonizados o 

infectados por 

Enterobacteriaceae 

productoras de ESBL y A. 

baumannii multirresistente 

(nivel moderado de 

evidencia) 

Recomendación fuerte: 

Implementar procedimientos 

periódicos de limpieza ambiental 

y dedicar dispositivos médicos 

no críticos para su uso en 

pacientes individuales 

colonizados o infectados por A. 

baumannii multirresistente 

(nivel moderado de evidencia) 

Sí 3 La solución TIC de ASB permite la detección de la 

colonización superficial por los microorganismos objetivo. 

 

El dispositivo de monitorización de la solución TIC de ASB 

registra automáticamente el entorno del paciente (por 

ejemplo, ropa de cama, batas, superficies de las 

habitaciones, orinal del paciente) y recopila información 

sobre las superficies posiblemente contaminadas y la 

eficacia de las medidas de precaución de contacto. 

 

La monitorización de superficies inanimadas ambientales 

permite la detección de una alta tasa de 

contaminación/colonización repetida y la definición de 

procedimientos de limpieza y descontaminación. 

A
n

tim
ic

ro
b

ia
l S

te
w

a
rd

sh
ip Recomendación fuerte: 

Implementar un programa 

de racionalización del uso 

de antimicrobianos 

(stewardship) para reducir 

la propagación de 

Enterobacteriaceae 

productoras de ESBL (nivel 

moderado de evidencia) 

Recomendación fuerte: 

Implementar un programa de 

racionalización del uso de 

antimicrobianos. Plan de 

intervenciones de restricción del 

uso de antibióticos para reducir 

la propagación de 

Enterobacteriaceae productoras 

de ESBL (nivel moderado de 

evidencia) 

Sí 2 La solución TIC de ASB registra el resultado de 

monitorización de ASB en la historia clínica electrónica del 

paciente. El especialista en enfermedades infecciosas 

evalúa el estado del paciente e inicia el tratamiento. La 

detección rápida de la colonización por agentes 

multirresistentes reduce el tiempo de su diagnóstico 

clínico y también permite el despliegue de programas de 

racionalización del uso de antimicrobianos. 
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In
fr

a
e
s
tr

u
c
tu

ra
 y

  E
d

u
c
ac

ió
n 

Recomendación fuerte: 

Llevar a cabo programas 

educativos para garantizar 

que el personal sanitario 

comprenda la importancia 

de las Enterobacteriaceae 

productoras de ESBL desde 

el punto de vista 

epidemiológico y la 

importancia de evitar su 

propagación; y que conozca 

las medidas que han 

demostrado ser efectivas 

para evitar su propagación 

(nivel moderado de 

evidencia) 

Recomendación fuerte: Realizar 

programas educativos para 

garantizar que el personal 

sanitario comprenda la 

importancia de la A. baumannii 

multirresistente desde el punto 

de vista epidemiológico y la 

importancia de evitar su 

propagación; y que conozca las 

medidas que han demostrado 

ser efectivas para evitar su 

propagación (nivel de evidencia 

moderado). 

Si 2 La solución TIC de ASB envía el aviso de 

colonización/ infección de forma asíncrona al servidor de 

datos centralizado con fines epidemiológicos. La solución 

TIC de ASB envía la información relevante para la infección 

confirmada al servidor de datos central y crea un aviso 

epidemiológico. La solución TIC de ASB proporciona 

estadísticas acerca de la detección de la  colonización y la 

identificación de microorganismos a nivel molecular (cepas 

epidémicas). 
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3.5 Especificaciones y requisitos de la solución TIC de ANTI-

SUPERBUGS 
 

 

La solución TIC de ASB es un dispositivo médico activo cuyo que comprende un conjunto 

de tecnologías que ofrecen diferentes enfoques y resultados en distintos niveles de gestión 

de infecciones (por ejemplo, la vigilancia, la seguridad ambiental, la primera monitorización 

del paciente y el diagnóstico temprano): 

¶ Un dispositivo de detección de compuestos orgánicos volátiles (COV, volátiles, 

huellas metabólicas volátiles, perfiles VOC de metabolitos) (y que desde ahora en 

adelante se denominará detector ASB de COV), que determina las 

contaminaciones/colonizaciones de los fómites y de los ambientes hospitalarios en 

los siguientes patógenos: 

o Clostridium difficile (esporas y/o microorganismos: la detección de esporas se 

considera de mayor prioridad). 

o O Klebsiella pneumoniae o MRSA o ambos 

o Y además, de ser posible:  

Á Resistencias antibióticas en Clostridium difficile (Toxinas A y B, y toxina 

binaria (transferasa)) y/o Klebsiella pneumoniae (producción de 

carbapenemasas y de ESBL) 

Á Cualquier otro patógeno Gram negativo o cualquier otra resistencia  

¶ El software (cliente y servidor) para la correcta aplicación del dispositivo de 

detección*  

¶ Un servidor de datos local que actúa como: 

o Sistema local de control de infecciones y vigilancia de los microorganismos 

objetivos (repositorio de todo el historial local de 

contaminación/colonización, cuadros de mandos, análisis retrospectivo 

basado en datos locales). 

o Motor de interoperabilidad para integrarse con el Sistema de Información 

Hospitalario (HIS) (SAP, ISH/ISHMED, MEDICO etc.), el Sistema de Información 

de Laboratorio (LIS), los registros electrónicos de salud de los pacientes (EHR) 

y el software existente utilizado para vigilancia epidemiológica, sistemas 

electrónicos de control de higiene e indicación, y sistemas de control de 

indicaciones. 

o Sistema de aviso ς Los avisos se activarán en función de la información 

recuperada por el dispositivo de detección. La solución TIC de ASB tiene las 

siguientes funciones: 

(1) Generar á alertas basadas en la información recuperada por el 

dispositivo de detección en caso de que se detecte contaminación / 

colonización por los patógenos objetivo, enviará dichas alertas al HIS / 

LIS / EHR y  las notificará a los usuarios  
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(2) Interoper ará  con tecn ologías / productos / plataformas / sistemas / 

desarrollos existentes capaces de evaluar los riesgos de infección (si 

los hubiera) después de haber analizado los datos de las condiciones 

de salud de los pacientes hospitalizados, su historial de atención 

mé dica, el historial del área geolocalizada, el  cumplimiento por parte 

del  personal de los protocoles indicación - relación  (si existe n), etc.  

 
*  No se especifica si el cliente y el software del dispositivo de monitorización tienen que estar instalados en el 

dispositivo de monitorización. 

No hay ningún requisito acerca de la ubicación de la GUI que permite al cliente acceder al dispositivo de 

monitorización: se puede acceder desde el dispositivo de monitorización mismo, desde un dispositivo móvil, 

desde un ordenador, etc. 

No hay ningún requisito acerca de la ubicación de la GUI a través de la cual el servidor accede al dispositivo de 

monitorización: puede accederse desde el dispositivo de monitorización mismo, desde el servidor de datos 

local, o, desde un servidor dedicado que se instalará en las instalaciones del Comprador. 

 

 
 

 
Imagen 4- Esquema de la solución TIC de ANTI-SUPERBUGS 
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Especificaciones y requisitos técnicos OBLIGATORIOS 

 

Ciclo de vida: Instalación - Requisitos no funcionales  

- ASB-INST-001: El detector ASB de COV DEBE ser 

desplegable/instalable/listo para usarse en entornos de atención 

médica existentes (habitaciones de pacientes, unidades de cuidados 

intensivos, salas de emergencia, clínicas de hematología/oncología, 

áreas comunes/concurridos en los centros de salud). 

- ASB-INST-002: la solución TIC de ASB DEBE ser fácil de instalar y 

desplegar. La introducción de la solución TIC de ASB implica la menor 

adaptación posible a los entornos, las instalaciones y la arquitectura 

existente de los proveedores de servicio de salud: no se necesitan 

fuentes de energía específicas ni equipamiento especifico de energía, 

el impacto en el consumo de energía es mínimo, no se necesita una 

infraestructura específica de monitoreo / control; no se necesita una 

infraestructura de comunicación específica (se reutilizan los puntos de 

acceso de LAN y WiFi existentes), no se necesita una configuración 

específica de las salas (temperatura, humedad, iluminación, calidad del 

aire y flujos); su funcionamiento no se ve afectado por la apertura / 

cierre de ventanas y puertas; su funcionamiento no se ve afectado por 

movimientos del personal y pacientes. 

 

Ciclo de vida: Uso  

 

Requisitos funcionales 

- ASB-USER-001: Los usuarios DEBERÁN autenticarse de forma segura 

para obtener acceso a la solución TIC de ASB. 

ASB-USER-002: Los usuarios DEBERÁN seleccionar al paciente. 

- ASB-USER-003: Los usuarios DEBERÁN introducir los datos relevantes 

(identificadores de pacientes) de los pacientes nuevos (en caso de que 

la selección de los pacientes no sea posible). 

- ASB-USUARIO-004: Los usuarios DEBERÁN poder introducir/actualizar 

manualmente, en la solución TIC de ASB, toda la información 

relacionada con los episodios de infección resistente detectados en las 

instalaciones del Comprador y no detectados por la ASB (identificadores 

de pacientes, salas geolocalizadas donde los pacientes han estado, 

marca temporal de la detección de 

infección/colonización/contaminación, marca temporal de la 

confirmación infección/  colonización/contaminación). En tal caso, el 
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sistema DEBE registrar la identificación de los usuarios que 

introducen/actualizan la información. 

- ASB-USER-005: Los usuarios DEBERÁN poder introducir manualmente 

en la solución TIC de ASB toda la información relacionada con los 

episodios de infecciones resistentes (identificadores de pacientes, salas 

geolocalizadas donde han estado los pacientes y el tiempo) de los 

centros de atención sanitaria/centros de atención 

sociosanitaria/hospitales donde los pacientes infectados han estado 

hospitalizados previamente. 

- ASB-USER-006: Los usuarios DEBERÁN tener acceso a los datos 

relevantes y a las interfaces de usuario, según sus perfiles. 

- ASB-USER-007: Los microbiólogos DEBERÁN poder introducir 

manualmente la identificación de microorganismos a nivel molecular 

(cepas epidémicas), la(s) resistencia(s) y el grado de virulencia en caso 

de que se confirme la infección. El HIS no puede enviar estos datos a la 

solución TIC de ASB. 

 

Requisitos no funcionales  

Rendimiento: 

- ASB-PERF-001: La solución TIC de ASB DEBE poder 

identificar/geolocalizar los fómites (incluidos los pacientes y el personal 

de la salud) y el entorno hospitalario inanimado. 

- ASB-PERF-002: La solución TIC de ASB DEBE detectar las 

contaminaciones/colonizaciones de los fómites y del entorno 

hospitalario inanimado, sin hacer uso de ninguna muestra intrusiva o 

invasiva, por: 

o Clostridium difficile (esporas y/o microorganismo: la detección 

de esporas se considera de mayor prioridad). 

o Klebsiella pneumoniae o MRSA, o ambos. 

 

- ASB-PERF-003: La solución TIC de ASB DEBE integrarse con el Sistema 

de Información Hospitalario (HIS) (SAP, ISH/ISHMED, MEDICO etc.), el 

Sistema de Información de Laboratorio (LIS), los Registros Electrónicos 

de Salud (EHR) (para asociar la infección con el lugar de detección) y con 

el software existente utilizado para la vigilancia epidemiológica, los 

sistemas electrónicos de control de higiene y los sistemas de control de 

indicación, por medio de los estándares de interoperabilidad (tales 

como HL7, FHIR, FHIR XML, IHE XDS, etc.) 

- ASB-PERF-004: La solución TIC de ASB DEBE almacenar todas las 

infecciones detectadas por la ASB y los episodios de 

colonización/contaminación de los microorganismos objetivo en las 

instalaciones del Comprador (identificadores de pacientes, 


















































