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Who am I

 Teaching: Full profesor Microbiology - Medicine

 Assistance: Head of the Microbiology–Infectious Diseases Department at Gregorio Marañón 

General University Hospital

 HIV+ care

 Consultations for Transplantation, Cardiac Surgery, Gastroenterology, Nephrology, 

Neurology, Cardiology, Oncology, Hematology, Coronary Unit, and Cardiovascular Surgery 

Postoperative Care

 Nosocomial infection control

 Research Areas

 Infections in immunocompromised patients

 Nosocomial infections in ICUs

 Invasive Fungal infections

 Management 150 healthcare professionals with diverse backgrounds
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Universidad Complutense de Madrid
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Hospital General Universitario Gregorio Marañón. Madrid
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Clinical Microbiology-Infectious Diseases
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Diagnostic Clinical 
Microbiology
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Infectious Diseases

 Ward with 21 beds

 Consultations to all areas of the 
hospital

 External general consultation

 Specialized consultations 
(travellers, STD, endocarditis, fecal 
microbiota transplantation, PREP, 
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What is a Nosocomial Infection?

What is its numerical significance and etiology?

Misuse of Antimicrobials – Antimicrobial Stewardship Programs (PROA)

Which are the most common nosocomial infections?

What is the reality of nosocomial infections in Spain?

What impact has COVID-19 had?

What is the cost?

What do we need to eliminate it? Eliminate it?

Engineers

Final Messages

Some examples



What is a Nosocomial Infection?



Nosocomial infection. Definition

Originated or occurring in the hospital
Acquired in the hospital (after >72 hours and not in 
incubation at admission)

"Nosocomial"
"nosus": disease
"komeion": to care

An infection contracted while the patient is 
receiving healthcare



Concept of NI

Semmelweis in Wien



He compared the rates of infection with a similar hospital in Dublin, Ireland, and hypothesized that it was the 
medical students who somehow were infecting the women after labor.
He instituted mandatory hand-washing in May 1847 and infection rates dropped dramatically



Change of paradigm
Relationship between patients-HCW and site of attention

Hands of HCW

Exposition

Invasive procedures

Environment

Community

Hospital

Other HCWAnother pt

Health care workersPatients

NOSOCOMIAL 
INFECTIONS

HEALTH-CARE 
RELATED  INFECTIONS

CARE-RELATED 
SAFETY EVENTS



Health-care associated infections

HCAI includes infections acquired in other healthcare

settings, such as nursing homes, dyalisis or outpatient

clinics





What is its numerical significance and etiology?





IRAS

• They affect around 4.1 million patients per 
year in the EU,

• leading to a significant increase in 
morbidity, mortality, and costs.



1.700.000 infecciones nosocomiales
90.000 muertes/year
6ª causa de muerte en EE.UU.

> Que HIV+Cancer+Tráfico juntos

Haque M. Infect Drug Resist 2018;11:2321–33.
Klevens RM. Public Health Rep 2007;122(2):160–6.



Nosocomial infection:  Cifras

Entre 5 y 10% de todos los ingresados

88.000 muertes/year en los Estados Unidos (mortality)

Retraso del alta hospitalaria (morbilidad)

Aumento consumo de antimicrobianos

Aumento de costes

Impertante parámetro de calidad asistencial



Community acquired or nosocomial infection in 300 Spanish hospitals

SEMPSPGS. Estudio EPINE 2021-2022

8.23

2022

23.24

2022





¿Which are the most important nosocomial 
infections?
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Nosocomial bloodstream infection (iv catheter-related)

Catheter-related UTI

Surgical site infection

Hospital acquired pneumonia

Hospital acquired diarrhea



Incidence or prevalence 
figures

Strength of the data

Evolution
last 10 years

Mortality

Cost

Impact of COVID-19 pandemia

Measurement parameters



Indwelling bladder 
catheter-related UTI



Nosocomial UTI

CDC. (CAUTI). 2015. Available at: https://www.cdc.gov/hai/ca_uti/uti.html. Accessed September 18, 2019.
Iacovelli V, Urologia 2014;81(4):222–7.

UTIs are the most common NI (CDC and WHO)

75% of HCAIs

Instrumentation of urinary tracts with urethral
or suprapubic catheters



UTI

Indwelling bladder

catheters

10-15% hospital pts

5.3 UTI/1,000 catheter days

Urinary catheter 15% in the hospital

Advanced age

Women

Instrumentation/Surgery

UTI in 5-25% of patients with catheter (2-4% bacteremia)

INFECTION: 10% PER DAY OF CATHETERIZATION



CAUTI

Incidence 3% of pts with indwelling bladder catheter
3.97 episodes/1,000 admissions
5.28 episodes/1,000 catheter-days catéter
9.86 episodes/1,000 catheter-days (Japón)

Strength of the data Weak

Evolution
last 10 years

Reduction in adults and in ICU

Mortality 8-10%

Cost ～ 1,000 $ per episode
Cost reduction (288 000-392 000 $), after interventions

Impact of COVID-19 
pandemia

Questionable increase during the pandemic

Measurement parameters CAUTI/1,000 admissions or CAUTI/10,000 days



SEMPSPGS. Estudio EPINE 2021-2022

UTIs

18.65

2022

Prevalence of HA.UTI acquired in the own center (0/00). EPINE 2012-21



Endovascular infection. Bacteremia. Fungemia. 
Infective endocarditis



Nosocomial infection: CR-BSI

Intravenous catheters 15%



Pathogenesis



Central and peripheral catheters



Incidence 1.9 - 2.3/1,000 admissions
7-10% of all BSIs

Strength of the data Weak

Evolution
last 10 years

Stable or reduction

Mortality 14%   (17.9%   to 10.6%)

Cost $33,000 - $75,000 .   Approximately 18.000  € in Spain(?)

Impact of COVID-19 
pandemia

Claer increase

Measurement parameters CLABSI/1,000 cath-days or CR-BSI/1,000 admissions

Bacteriemia/fungemia Relacionada con el Catéter (CR-BSI)



Episodes of CR-BSI
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Pérez-Granda M, Bouza E. J.Hosp.Infect. 2022; 119: 149-154

Catheter-related infections 

Pre Pandemic (2019)   1.9 episodes/1,000 admissions
Pandemic (2020)         5.5 episodes /1,000 admissions; P<0.001. 



Cost per episode: 18,078 Euros

CR-BSI:  Cost HGUGM

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

CR-BSI 
episodes

122 120 98 86 86 118 98 104 84 140 114 114

CR-
BSI/1000 
adm

2,3 2,4 2,0 1,8 1,8 2,4 2,0 2,2 1,78 3,29 2,92 2,69
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2.169.
360

1.771
.644
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1.554.7
08

2.133.20
4

1.771.6
44

1.880.11
2
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52
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0
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Difference 2021/2022: 0 Euros 



Bacteremias/Fungemias

Incidence 101 to 309 episodes/100,000/year
1.3 to 31.4 episodes /1,000 admissions

Strength of the data Weak

Evolution
last 10 years

Stable.  No clear proof of incidence changes
No proof of changes in the mortality

Mortality 21-32 muertes/100.000 inhabitants/year
13-20% mortality  

Cost 6.000-30.000 € per episode

Impact of COVID-19 
pandemia

Increase from 1.89 to 5.53 CR-BSI/1,000 admissions

Measurement parameters BSI episodes/1,000 admissions BSI/100,000 population

Alonso Menchén D, Bouza E. Rev.Soc.Esp. Quim. 2022



SEMPSPGS. Estudio EPINE 2021-2022

Bacteremias

16.45

Prevalence of pts with bacteremia and CRI acquired in the own center (0/00). 

EPINE 2012-21

2022



NOSOCOMIAL + EI-RAS Endocarditis

ICE-PS Giannitsioti et al Fdez-Hidalgo et al Lomas

Catheter origin 56.9% 31% 39.8% 48%

Peripheral catheter 32.1% 23% 39.4% 32.8%

Etiology

S. aureus

Enterococcus spp. 

CNS 

45%

15%

13%

12%

31%

26%

33%

22.9%

21.7%

31%

17%

28%

MRSA 47% 29.5% 28.6% 30.7%

LVF 37% 33% 47% 32%

Surgery 41% 18% 22.9% 40.2%

Inhospital mortality 25% 39.5% 45.8% 44.9%

Death risks - LVF, PVE ACVA, CF, 

No surgery

Shock, No 

surgery

Benito, Ann Intern Med 2009; Giannitsioti CMI 2007 ; Fdez Hidalgo CID 2008; Lomas CMI 2010



Nosocomial  pneumonia



Gonçalves-Pereira J.J Hosp Infect. 2021 Jun;112:1-5. doi: 10.1016/j.jhin.2021.03.012.

Hospital Acquired Pneumonia

National study in Portugal - 5 years

100 hospitals
28,632 episodes of NN
Incidence 0.95/100 admissions.
Length hospital stay (median 26.4 days)
Mortality (33.6%). 
Needed mechanical ventilation 18.8%



XX

Hospital Acquired Pneumonia (HAI)

Incidence Approximately 1% of all hospital admissions
2,63/1,000 hospital days

Strength of the data Weak

Evolution
last 10 years

Reduction in the incidence (VAP)

Mortality 20.7 to 33%.  

Cost 49,000 $

Impact of COVID-19 
pandemia

More pts with VAP among COVID-ARDS vs Non 
COVID-ARDS

Measurement parameters Incidence density: VAP episodes/10,000 days
of VM



SEMPSPGS. Estudio EPINE 2021-2022

IRAS Respiratorias

16.39%

Prevalence of pts with respiratory tract infections acquired in the home center (0/00). 

EPINE 2012-21

2022



Incidence Density. VAP. Gregorio Marañón 

Hospital



Nonventilator hospital-acquired pneumonia

Giuliano KK. Am J Infect Control. 2023 Feb;51(2):227-230. doi: 10.1016/j.ajic.2022.06.016.Epub 2022 Jun 19.

Incidence 1.34% hospital patients

2.63/1,000 hospital days

Mortality 7.76%



All cause pneumonia during COVID-19:

Chan K-PF.. BMJ Open 2021;11:e055575. doi:10.1136/bmjopen-2021-055575

Pneumococcal

Invasive
pneumococcal

All causes

Flu



Surgical site infection (SSI)

26% of Nosocomial infections



SEMPSPGS. Estudio EPINE 2021-2022

Surgical site infections

21.29%

Prevalence of pts with surgical site infections acquired in the home center (0/00).

EPINE 2012-21

2022



Surgical site infections

Incidence 0.5% to 10.1% [Prevalence ECDC]    Annual Report 2017     47% superficial,  
30% Deep,  22% Organ/space
8%  Studio di Prevalenza Italiano Sulle Infezioni Correlate All’assistenza e 
Sull’uso di Antibiotici Negli Ospedali per Acuti—Protocollo ECDC; Università 
di Torino (2018). 
6.5% (Incidence). Wan Y. Br.J.Surg 2021

Strength of the data Weak

Evolution
last 10 years

SSI rate reduced in one French Study: 3.0% in 2003 to 1.1% in 2016
Bataille C. J.Hosp.Infect. 2019

Mortality 3.4% related mortality Wan Y. Br.J.Surg 2021.    
99 deaths among 44 814 Pts

Cost Direct/Indirect. Frequently unknown or imprecise. Significant increase of
cost

Impact of COVID-19 
pandemia

No clear increase during the pandemic



Humphrey, T. Surg Infect (Larchmt). 2022; 23: 458-464

Surgical site infections: Impact of the pandemic

Multicentric, retrospective study.  USA
3 years pre and during the pandemic
14,844 TJAs in the pre-COVID-19 
5,453 TJAs in the COVID-19 pandemic cohort 

No  substantial 
differences  (0.35% vs 
0.26%; p = 0.303)





• Spain: 4.7 millon people surgery/year

• 1-10% SSI  47,000-470,000 persons/year

• ↑ 2-11 mortality risk

• ↑ 7-10 days hospital stay

• Cost 9,000-18,000 E per episode

• Preventable in at least 60% 

Consequences of surgical site infections



Pre-Sx Intra-Sx Post-Sx

Non modifiable

Tipe of surgery

Urgency

Duration

Modifiable

“CATS” + antisepsia and

decolonization

HORIZONTAL
Vs

VERTICAL

Bundles



Modifiable

“CATS” + 
antisepsia and 
decolonization

Cut hair

Antibiotic prophylaxis

Temperature

Sugar





Hospital acquired diarrhea - C. difficile infection





Yu  H. C.I.D. t Dis. 2022 Jun 10;ciac467. doi: 10.1093/cid/ciac467.

CDI: incidence



Clostridium difficile toxigénico
Monthtly episodes HGUGM (>2 years)



Clostridioides difficile infections  (CDI)

Incidence 6-7 episodes /10,000 hospital days

Strength of the data Weak

Evolution
last 10 years

Reduction

Mortality 1.5- 7.9%

Cost 13.476  € per episode. Increase up to 18 days of LOS

Impact of COVID-19 pandemia Overall reduction.  Increase in COVID-19 +

Incidence Hospital Onset CDI (HO-CDI)  CDI/10.000 stays



Vazquez-Cuesta S, Bouza E. Front. Med.2022; doi: 10.3389/fmed.2022.953724 

Overall reduction of infection rate 
Increase in COVID-19 oatuebts

Clostridioides difficile infections: Pandemic



Bouza E. Rev Esp Quimioter 2021;34(2): 126-135 

Mean hospital stay (SD) 17.18 days
Isolation for a mean of 10.30 days. 
Mean cost per episode €10,877 (9,499-12,777)

Clostridioides difficile infections: Cost of recurrences



What microorganisms cause it?



Nosocomial infection: Microorganisms

Prions

Viruses Influenza/Hepatitis

Bacteria E.S.K.A.P.E.
Gram Positive
Gram Negative
MultiResistents

Fungi Aspergillus, Candida

Parasites Scabies



Antimicrobial resistance

70/62



Candidemia by Candida auris

Isolates from 54 patients across 3 continents, Asia, America, and 
Africa. 

41% Diabetes, 51% recent surgery, 73% central catheter 
Resistance to Fluco (93%), Ampho B (35%), Candins (7%)

Lockhart SR Clin .Infect. Dis. 2017; 64 :134–140.



We can improve the situation!! Yes, we can



Antimicrobials misuse?



Why we should protect antimicrobials

 Antibiotics are a valuable and threatened resource

 They change the natural course of infections that cause high morbidity and 
mortality

 Essential for performing other procedures (surgery, transplantation, 
oncological treatment, etc.)

 The use of antibiotics exposes them to loss of efficacy

 One Health (humans, agriculture, veterinary, construction)

 Complex process of induction / selection / transmission of resistance
mechanisms

 Requires their use with great precision / attention

 In 30-50% of antibiotic treatments, there is room for improvement


75

Pyear JR. Curso GEIRAS 2022



Adults
88%

Pediatrics
12%

684 Antimicrobials

Adults
89%

Peds
11%

466 Pacientes

Prevalence ABS use: 43% 
Prevalencia en Pediatría: 34,93% 

Prevalencia en Adultos: 40,86 – 43,88%

Nº Ab / pts Adults: 1.4 (range 1-5)
Nº Ab / pts Pediatrics: 1.6 (range 1-4)



Type of prescription

Unknown
2%

Medical proph
20%

Surgical proph
10%

Empirical
50%

Directed
18%



Type of antimicrobials. Adults

Antibacterials
84%

Antivirals
9%

Antifungals
5%

Other
2%

IV: 405 (67,5%)
PO: 195 (32,5%)

24,3% Not reflected in Clinical chart



Inadecuacy in the use of antimicrobials (%) in adults

8,6

13,3

22,5

7,2
4,8

42,2
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Indication Selection Optimal Ab Dose Via Duration

INADEQUACY in at least 1
ASPECT: 42.2%



Which is the reality of NI in Spain?



SEMPSPGS. Estudio EPINE 2021-2022



Infección Comunitaria/nosocomial en Hospitales espyearles

SEMPSPGS. Estudio EPINE 2021-2022

8.23

2022

23.24

2022



Nosocomial infection:

SEMPSPGS. Estudio EPINE 2021-2022

Pacientes ingresados



Nosocomial infection:

SEMPSPGS. Estudio EPINE 2021-2022

Distribución de las IRAS



Nosocomial infection: Prevelencia uso antibióticos

SEMPSPGS. Estudio EPINE 2021-2022



Nosocomial infection:

SEMPSPGS. Estudio EPINE 2021-2022

Uso de antimicrobianos



Nosocomial infection:

SEMPSPGS. Estudio EPINE 2021-2022

Resistencias a Meticilina S. aureus



Nosocomial infection:

SEMPSPGS. Estudio EPINE 2021-2022

Resistencias Abx. Enterococcus.spp



Nosocomial infection:

SEMPSPGS. Estudio EPINE 2021-2022

Resistencias Cefas 3ªG. Enterobacterias



Nosocomial infection:

SEMPSPGS. Estudio EPINE 2021-2022

Resistencia Carbapenems. Enterobacterias



Impact of COVID-19?



Advani SD. C.I.D. 2022 Aug 23;ciac684. doi: 10.1093/cid/ciac684. Online ahead of print.

Retrospective, longitudinal, multicenter cohort study 
53 hospitals, academic and community 

HAI during the pandemic

CLABSI Increase 24% CAUTI Stable

VAP Increase 34% CID Increase 4.2%



Nosocomial infection 118 par/1088

Total number of infections   212

(microbiologically proven)

COVID-19 nosocomial co-infection

Hospital Gregorio Maryearn
1350 beds. 
Population of 750,000  inhabitants

1-24 March:   1088 COVID-19 admissions
≧ 2 months follow-up   

10.9%

Datos HGUGM

Previously 5.87% (observatorio resultados CAM)



Type of infection Nº

Infections

/1000 admissions

Infections

/1000 d

Urinary tract infections 62 (29.2%) 57.0 3.5

MV-related pneumonia 43 (20.3%) 39.5 17.6*

Bacteremia related to CVC 33 (15.6%) 30.3 1.8

Bacteremia (non related to CVC) 25 (11.8%) 23.0 1.3

CMV reactivation 15 (7.1%) 13.8 0.8

Nosocomial pneumonia 8 (3.8%) 7.3 0.4

CR-candidemia 8 (3.8%) 7.3 0.4

SSTI 8 (3.8%) 7.3 0.4

C. difficile 7 (3.3%) 6.4 4.0**

Gastrointestinal 2 (0.9%) 1.8 0.1

CNS 1 (0.5%) 0.9 0.05

No. of infections 212 (100%) 194.8 12

Proven nosocomial infection 1-24 March:  1088 COVID-19 admissions in the HGUGM 

Prevalence of nosocomial infection in COVID-19 patients in HGUGM

*1,000 days de VM; ** 10,000 days de estancia hospitalariaCVC: Central venous catheter; CMV: Citomegalovirus

Data provided by P. Muñoz from Hospital General Universitario Gregorio Marañón; Microbiología-E. infecciosas- for teaching purposes



What is the cost?



Infection costs

 DIRECT

 Diagnosis

 Therapy
- Antimicrobials

- Excess of hospital stay (60-80% 
total cost)

- ICU admission

- Adverse events

- Surgery, drainages, etc

 Control of nosocomial 
infections

 INDIRECT

 For the patient
- Morbility /Sequelas

- Mortality (DALY*)

- Productivity loss

- Personal and family costs

 Other institutions

 Society
- Resistance

- Legal demands and loss of reputation
(litigiousness)

- Opportunity costs (waiting lists...

*DALY: dissability adjusted life year



97
JAMA Intern Med. 2013;173(22):2039-2046.



Cost of Nosocomial Infections in the USA

Scott RD. CDC,2009. Available at: https://www.cdc.gov/HAI/pdfs/hai/scott costpaper.pdf. Accessed September 18, 
2019.

Estimated: $28 billion to $34 billion

Potentially Avoidable: $25 billion to $32 billion
with infection control programs

https://www.cdc.gov/HAI/pdfs/hai/scott


Global cost of nosocomial infection

 In Spain, it is estimated to be around 1,000 million euros 
annually1.

 According to the WHO, the estimated cost due to HAIs in 
Europe is around 7,000 million euros annually2.

1. Revisión Bibliográfica sobre Trabajos de Costes de la “No Seguridad del Paciente”. Madrid: Ministerio de Sanidad y consumo, 2008.
2. Report of the burden of endemic health care-associated infection worldwide. Geneva: World Health Organization, 2011.



Nosocomial infection: direct costs

Revisión Bibliográfica sobre Trabajos de Costes de la “No Seguridad del Paciente”. Madrid: Ministerio de 
Sanidad y Consumo, 2008.

Type of Nosocomial infection Cost (€ 2012)*
per infected patient

IV Catheter local infection 664 €

Urinary tract infection 1,107 – 1,158 €

IBC related bacteremia 4,713 €

CR-bacteremia 9,971 – 16,182 €

VAP-related bacteremia 11,473 – 18,214  €

Nosocomial pneumonia 22,249 €

Surgical site infection 29,400 €

Bacteremia/Infection due to MRSA 44,541 €

* Costs from 2005.



 Europe 2007: at least 1.5 billion euros 

 Productivity loss: 40%

 Accounts for an external visit after discharge

 Excess mortality and stay calculated based on studies with non-time-dependent models, sometimes
small and without adjustment for empirical treatment

 USA 2000: 55 billion dollars (cost of hospitalization and patient) 

 Indirect patient costs: 64% (includes loss of earnings due to illness or
premature death)

Economic impact of resistence

(http://www.tufts.edu/med/apua/consumers/personal_home_5_1451036133.pdf) Alliance for the Prudent Use of Antibiotics
Based on Roberts’ study

http://www.tufts.edu/med/apua/consumers/personal_home_5_1451036133.pdf


What is needed to eradicate it?



Means to combat it

Davey P. Cochrane Database Syst.Rev. 2013; 4: CD003543

Eradicate complacency

Working groups

Operational dynamics

Indicator parameters

Expectations



If you are not part of the solution, you 
are part of the problem



Multidisciplinary team
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Perception of nosocomial infection

 Inherent to medicine advances

 Inevitable

 Evitable and caused by a system
mistake

 It is acknowledged and requires a 
corrective action



How it all started

 An 18-month-old girl is admitted to Johns 

Hopkins for burn injuries.

 Three weeks later, while she is already recovering, 

she dies from CR-BSI (catheter-related

bloodstream infection).

 After months of considering whether to take the 

case to court and the media, the mother agrees to

settle with the hospital.

 She eventually donates part of the settlement

money to help prevent similar incidents from

happening in the future.



Peter Pronovost

Anesthesiologist–Intensivist at Johns Hopkins, highly interested in patient safety.
His father had died due to a medical error when he was a medical student.





What Johns Hopkins Children's Center did well

 The hospital acknowledged the error and visited the parents at their home.

 An investigation was launched, and the hospital director set aside 30 minutes 

every Friday to update the parents by phone.

 System errors were identified:

 The child died from dehydration and catheter-related sepsis.

 There was a communication failure between medical teams.

 The mother’s concerns were not heard, and clinical signs were not recognized.



2001 ICU checklist protocol 

INSERTION OF THE CATHETER

Doctors should:

1. Wash their hands with soap.

2. Clean the patient’s skin with chlorhexidine 
antiseptic.

3. Put sterile drapes over the entire patient.

4. Wear a sterile mask, hat, gown and gloves.

5. Put a sterile dressing over the catheter site

A nurse could stop the proceeding (backup from the 
administration to intervene) 

5’. Remove unnecesary catheters (nurse  ask  each day)



"Patient Safety Culture"

 It is not only ZERO NI rates, 
but ..

 Zero tolerance to non-compliance
with proven effective preventive 
measures

 Traceability!!!! 

 Posters in the hallways keeping track of the SENTINEL EVENTS 
OF THE MONTH



Mistake vs Reckless

 Reckless behavior should be punished

 Risky behavior should be corrected through training

 Human error should be supperted

 The secret of quality is love; we need to ensure we respond to errors 
with love.

Pronovost PJ. JAMA December 15, 2015



Aspectos beneficiosos

 Safety culture

 Reduction of nosocomial infection

 Reduction of other complications

 Double-checking, medication errors, 
thromboembolism, etc.

 Technological development



Innovation for patient security

 Making it easy to do the right thing

Joint Commission Journal on Quality and Patient Safety 2015; 41 (11)



Always more

 “100,000 Lives Campaign” 

 “5 Million Lives Campaign”

 The “Never Events” preventable errors mandate

 ZERO RISK, ZERO TOLERANCE

 Wise facts

Berwick DM,. The 100.000 Lives Campaign: setting a goal and a deadline for improving 

health care quality. JAMA 2006; 295:324.

Michaels RK. Achieving the National Quality Forum’s “Never Events”: prevention of wrong 

site, wrong procedure, and wrong patient operations. Ann Surg 2007; 245:526.



Morgan DJ. ICHE 2016, vol. 37, no. 7



Zero infection, Zero risk?

 "Impossible" objectives and campaigns for ICU
 Confusion in society

 Frustration among professionals

 Achievable objectives (UTI)

 Penalties/Extrinsic incentives

 Handling of "errors"

 Underdiagnosis and underreperting. Coding changes

 Threat to Microbiology progress



ESCMID Collaborative Centre for Observerships

 721/3284 hospitals (22.0%) were penalized

 Major teaching hospitals, cared for more complex 
patients, were safety-net hospitals and offered 
advanced services 

 Higher hospital quality scores, more quality 
accreditations, and better performance on other 
process and outcome measures!!!

Rajaram. R JAMA. 2015;314(4):375-383



ESCMID Collaborative Centre for Observerships
BMJ Qual Saf 2015



 The risk will remain in units that deal with the most severely ill 
patients.

 Practitioners need to discuss potentially harmful procedures 
with their patients and explain that the risk will not be zero 
even if all preventive action is taken.

Clinical Infectious Diseases 2009; 49:747

Clinical Infectious Diseases 2009; 49:743



Real  situación

 Limited resources and little technological innovation

 Political dependence and constant financial crisis

 Lack of patient safety culture

 NON-EXISTENT PROBLEM FOR THE MEDIA, OR ONLY 
TO DENOUNCE A SPECIFIC CASE, NOT TO REALLY 
SUPPORT CHANGE

 Motivation and individual freedom
What can we do with the professional that...

- Does not get the flu vaccine
- Does not comply with preventive measures
- Does not attend training sessions.....



Conclusions

 Useful and effective campaigns, but mainly 
developed for ICU. Less influence on other 
departments

 Objectives not always realistic or with a clear 
influence on patient outcomes

 Expansion of patient safety culture

 Need to improve motivation and facilitate good 
work. Risk of "successes" based on coding changes 
or underdiagnosis



Composition: Representatives of

Committee for Infection Control and Antibiotic Policy

Infectious Dis

Microbiology

Preventive med

Pharmacy

Occupational health

Management

Surgery

ICUs

Medicine

Pediatric

Nurses

Engineering



Periodic meetings

Minutes

Agenda

Data review

Design of action protocols

Impact measurement

Issuance of recommendations

Committee for Infection Control and Antibiotic Policy



Microbiologists

XX

Microbiologists/100.000
inhabitants. E.U.



Nosocomial infection:

SEMPSPGS. Estudio EPINE 2021-2022

56.2% of Spanish hospitals have routinary
microbiological diagnosis during the weekends

Provide results on weekends
Tertiary 43.7%

Secondary 34.9%
Primary 15.4%

Specialized 5.4%



Measure Act



Future control base of the use of bacteriophages?

Wu N, Zhu T. Front. Microbiol. 12:638094. Doi: 10.3389/fmicb.2021.638094



Hospitalized Patients

Reference Patients Design Variable Results

Cisneros JM
CMI. 2014

1206 
Hospitalized

Spain

Prospective.
Pre/Post

Inadequate 53%
26%

Spoorenberg V. 
CID 2014

1964 pts
cUTI

19 hosp. 
Netherlands

Prospective Different Quality
Indicators. 
Inadequate Guide follow/up

69%

Davey P. 
Cochrane 
D.S.R.2013

Cochrane 
Review

Systematic review Comparison of efficacy of 
Persuasive vs Restrictive
interventions

35-42%

Zarb P. JAC 
2011

25 countries
172 

hoaspitals

Point.Prev. Stud No-Compliance Guidelines 37%



Emergency Departments

Referen. Patients Design Variable Results

Yunquera-
Romero L.
R.E.Q. 2018

676
Adults

Emergency
Dept
Spain

Retrospective Inadequate indication

Inadequate dosing

Inadequate lenght

Goobally inadeqaute

43%

17%

55%

79%

Zatorski C. 
BMC Infect.Dis. 
2016

103 Non-
complicated

UTI.
UK

Prospective, 
observational, 
single centre

Inadequate 63%

Fleming-Dutra
KE. JAMA 2016

184032 visits
Ambulatory

care
USA

Retrospective. 
Dsata base

Inadequate 50%



Engineers and nosocomial infections

1. Facility Design: 

Layouts that reduce patient crowding, proper ventilation systems, and materials
that are easy to clean and disinfect.

2. Water and Air Quality Control

ensure the quality of water and air within healthcare facilities

filtration systems, UV disinfection, and proper humidity levels to prevent the 
growth of pathogens.

3. Hand Hygiene Infrastructure

Designing and installing hand hygiene stations at strategic locations throughout the 
hospital can encourage better compliance with hand hygiene practices among
healthcare workers and visitors.



Engineers and nosocomial infections

4. Sterilization and Reprocessing

Develop and maintain equipment for the sterilization and reprocessing of medical 
instrumentsuse.

5. Monitoring and Surveillance Systems

Advanced monitoring systems to track infection rates and identify potential
outbreaks early (sensors and data analytics to monitor environmental conditions
and infection control practices. Prediction of risks AI softwares)

6. Construction Practices

Proper infection control during hospital construction or renovation (dust
containment, negative pressure rooms, antimicrobial surfaces)

7. Education and Training: 

Work with healthcare professionals to provide training on the proper use and 
maintenance of infection control technologies and systems.



Nosocomial infection

1. They affect between 5% and 10% of hospitalized
patients

2. Their economic cost in Spain is estimated at around
1,000 million euros

3. The most important are Surgical Site Infection, UTI
(Urinary Tract Infection), and Respiratory Infection...

4. Multi-resistant and difficult-to-treat microorganisms are
more frequent



Nosocomial infection

5. The control of HAIs (Hospital-Acquired Infections) is
structured through a Committee or Multidisciplinary
Team

6. It defines problems and documents them with figures

7. It establishes control measures, both educational and 
of other natures

8. It sets up action plans for specific outbreaks



Nosocomial infection

9.- Hand hygiene is the main control mechanism

10.- Transmission precautions are other useful way of
fighting NI



67 yo pt with complicated heart surgery

• A yeast is recovered from a 

blood culture

• It is identified as Candida auris






