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v’ Consultations for Transplantation, Cardiac Surgery, Gastroenterology, Nephrology,
Neurology, Cardiology, Oncology, Hematology, Coronary Unit, and Cardiovascular Surgery
Postoperative Care
v" Nosocomial infection control
Research Areas

v' Infections in immunocompromised patients
v" Nosocomial infections in ICUs
v’ Invasive Fungal infections
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Infectious Diseases

s Ward with 21 beds

m Consultations to all areas of the
hospital

= External general consultation

m Specialized consultations
(travellers, STD, endocarditis, fecal
microbiota transplantation, PREP,




Clinical challenges in Infection control

Clinical perspective and some case studies
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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

20

Puerperal fever,
Yearly mortality rates

_ A
I / \ -=-Second clinic /
5 //\\

| o .

1841 1842 1843 1844 1845 1846

-
O

Percent of patients
—
o




C h an g e Of p al ad | g m 3:“.: Control de Infecciones

Relationship between oatlents HCW and site of attention
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Invasive procedures
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Health-care associated infections
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HCAI includes infections acquired in other healthcare
settings, such as nursing homes, dyalisis or outpatient
clinics
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What is its numerical significance and etiology?



Healthcare-associated Infections

3 .8 m | I Iion The 5 most frequent ..and the 5 most frequent
HAls in Europe per year infECtions... pathogens

%Ecoy
ﬁ S. aureus

aklebsiella ssp.

Enterococcus spp.

Gastrointestinal
infections

Bloodstream a
infections
Other
Urinary tract
infections

infections
Surgical site P. aeruginosa
infections

B

Respiratory
infections

Others

Madrid
3.2 Mio
residents

)

Rom
2.5 Mio
residents

This calls for

Basic Hygiene Measures

This costs per year

€ 7 billion

4
PR

Hand Surface Skin Personal Reprocessing

disinfection  disinfection antiseptic  protective of medical
Research for equipment products
infection protection as of May 2023
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Voilver a Seguridad de los pacientes » Infecciones hospitalarias

Infecciones relacionadas con la asistencia sanitaria

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

e |[eading to a significant increase in
morbidity, mortality, and costs.
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Una cama de hospas vacla

INVESTIGACION MEDICINA PREVENTIVA

Mueren mas personas en
Europa por infecciones en
el hospital que por sida o
tuberculosis

Un nuevo estudio ofrece una completa radiografia de este problema en la
Unién Europea, que afecta a mas de dos millones y medio de ciudadanos

Antonio Villarreal 5

Cada afo, 2.609.911 ciudadanos de la Unién Europea pillan una infeccion en ¢l
hospital, de los cuales 91.130 acaban muriendo. Los datos, provenientes de un
nuevo estudio publicado en PLOS Medicine, avalan las cifras que

adelantaba EL ESPANOL sobre infecciones hospitalarias en Espaiia.



Nosocomial Infections ®
A History of Hospital-Acquired Infections

Jia-Yia Liu, mo®"<* Jana K. Dickter, mp“

1.700.000 infecciones nosocomiales

90.000 muertes/year
62 causa de muerte en EE.UU.

> Que HIV+Cancer+Trafico juntos

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




Nosocomial infection: Cifras

Entre 5y 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 parametro de calidad asistencial



Community acquired or nosocomial infection in 300 Spanish hospitals
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On any given day:

\ Hospitals

1/15 98 000

hospital patients have patients have at least
at least one HAI. one HAI

Long-term
care facilities

1/26 130 000

long-term care facilities residents have at |east
residents have at least one HAL.
one HAL

Facts

A total of 8.9 million HAls were estimated to occur each year in
European hospitals and long-term care facilities combined.

HAIs in hospitals (for example pneumonia, surgical site infections and
bloodstream infections, are usually more severe than HAls in long-term
care facilities (for example respiratory infections other than pneumonia,
urinary tract infections and skin and soft issue infections).

More than half of certain HAls are considered preventable.

Microbiological samples Microorganisms

HAIls are frequently treated without The responsible microorganism
taking microbiological samples or was identified in 53% of HAls in
samples remain negative, hospitals and only in 19% of

HAls in long-term care facilities.

8.9 million HAIs occur

)

o~

4.5 millio

Hospitals Long-term
care facilities

Resistance to
antibiotics

1 in 3 bacteria associated
with HAls, both in hospitals
and in long-term care
facilities, was resistant to
antibiotics.



¢ Which are the most important nosocomial
infections?



Nosocomial infections: most common sites
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Catheter-related UTI

Nosocomial bloodstream infection (iv catheter-related)

Surgical site infection

Hospital acquired pneumonia

Hospital acquired diarrhea



Incidence or prevalence
figures

Strength of the data

Evolution
last 10 years

Mortality

Impact of COVID-19 pandemia

Measurement parameters




Indwelling bladder
catheter-related UTI




Nosocomial UTI

UTlIs are the most common NI (CDC and WHO)

/5% of HCAIs

Instrumentation of urinary tracts with urethral
or suprapubic catheters

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




UTI

Indwelling bladder 5.3 UTI/1,000 catheter days

catheters

10-15% hospital pts

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




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 (Japdn)

Strength of the data Weak

Evolution Reduction in adults and in ICU
last 10 years

Mortality 8-10%

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

Impact of COVID-19 Questionable increase during the pandemic
pandemia

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




Prevalence of HA.UTI acquired in the own center (0/00). EPINE 2012-21
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Endovascular infection. Bacteremia. Fungemia.
Infective endocarditis



Nosocomial infection: CR-BSI

Intravenous catheters 15%




Skin and subcut




Central and peripheral catheters




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

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

Strength of the data Weak
Evolution Stable or reduction
last 10 years
Mortality 14% (17.9% to 10.6%)
$33,000 - $75,000. Approximately 18.000 € in Spain(?)
Impact of COVID-19 Claer increase
pandemia

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




Episodes of CR-BSI
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Catheter-related infections

Available online at www.sciencedirect.com

* 2 %+ Healthcare
* L+ Infection

Journal of Hospital Infection
* » = » Society

journal homepage: www.elsevier.com/locate/jhin

Increase in the frequency of catheter-related
bloodstream infections during the COVID-19 pandemic:

a plea for control

M.J. Pérez-Granda ' *-<%* C.S. Carrillo a!,) P.M. Rabadan®, M. Valerio“,
M. Olmedo ?, P. Mufoz *'°-<: ¢, E. Bouza *" ¢

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

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



CR-BSI: Cost HGUGIM

Cost per episode: 18,078 Euros

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
CR-BSI 122 120 98 86 86 118 98 104 84 140 114 114
episodes
CR- 2,3 2,4 2,0 1,8 1,8 2,4 2,0 2,2 1,78 3,29 2,92 2,69
BSI/1000
adm
Stimated | 2.205. | 2.169. | 1.771 | 1.554. | 1.554.7 | 2.133.20 | 1.771.6 | 1.880.11 | 1.518.5 | 2.530.92 2.060.892
cost 516 360 .644 708 08 4 44 2 52 0

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



Bacteremias

Prevalence of pts with bacteremia and CRI acquired in the own center (%).
EPINE 2012-21
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NOSOCOMIAL + EI-RAS Endocarditis

_ ICE-PS Giannitsiotietal | Fdez-Hidalgo et al

Catheter origin 56.9% 31% 39.8% 48%
Peripheral catheter 32.1% 23% 39.4% 32.8%
Etiology

S. aureus 45% 12% 33% 31%

Enterococcus spp. 15% 31% 22.9% 17%

CNS 13% 26% 21.7% 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, Shock, No

No surgery surgery

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



Nosocomial pneumonia




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%

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



Hospital Acquired Pneumonia (HAT)

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

Strength of the data Weak

Evolution Reduction in the incidence (VAP)

last 10 years

Mortality 20.7 to 33%.

ik

Impact of COVID-19 More pts with VAP among COVID-ARDS vs Non
pandemia COVID-ARDS

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




TRAS Respiratorias

Prevalence of pts with respiratory tract infections acquired in the home center (%,).
EPINE 2012-21
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Incidence Density. VAP. Gregorio Maranon
Hospital
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Nonventilator hospital-acquired pneumonia

Incidence, mortality, and cost trends in
nonventilator hospital-acquired pneumonia in
medicaid beneficiaries, 2015-2019

Incidence 1.34% hospital patients

2.63/1,000 hospital days

Mortality 7.76%

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



All cause pneumonia during COVID-19:

BM) Open Invasive pneumococcal disease,
pneumococcal pneumonia and all-cause
pneumonia in Hong Kong during the
COVID-19 pandemic compared with the
preceding 5 years: a retrospective pneumococcal

O b S e rV ati O n al Stu dy (A) Invasive pneumococca | disease (B) Pneumococcal pneumonia
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Chan K-PF.. BMJ Open 2021;11:e055575. doi:10.1136/bmjopen-2021-055575




Surgical site infection (SST)

26% of Nosocomial infections




Surgical site infections

Prevalence of pts with surgical site infections acquired in the home center (%,).
EPINE 2012-21
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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; Universita
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




SURGICAL INFECTIONS
Volume 23, Number 5, 2022
© Mary Ann Liebert, Inc.
DOI: 10.1089/sur.2022.012

No substantial

Effect of the COVID-19 Pandemic on Rates of Ninety-Day differ'ences (O i 35% VS

Peri-Prosthetic Joint and Surgical Site Infections after Primary o
Total Joint Arthroplasty: A Multicenter, Retrospective Study O . 26 A: p - O . 303)

Tyler Humphrey,'? Hayley Daniell, Antonia F. Chen? Brian Hollenbeck* Carl Talmo,® Christopher J. Fang,*
Eric L. Smith® Ruijia Niu Christopher M. Melnic,? Shayan Hosseinzadeh,' and Hany S. Bedair'?

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

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



ESTUDIO EPINE-EPPS n° 32: 2022

4.1.1 Localizacion de las infecciones por grupos: prevalencia de infecciones por pacientes y
distribucion por infecciones

IRAS Infeccion comunitarias
NO °/o No °/0 °/o NO

Localizacion infeccion

(grupo) pac Prev infec Rel N pac Prev infec el

COVID-19 668 1,16 668 1260 3441 599 3441 2323 % \\'

Urinarias 888 155 888 16,75 2583 450 2583 1744 \
__Quirdrgicas 1123 195 1129 2129 @ 0 0,00 0 0,00 |

Respiratorias 864 150 869 16,39 3349 583 3358 2267

Bacteriemias e IAC 737 128 747 14,09 871 1,52 873 5,89

Otras localizaciones 976 1,70 1002 18,89 4453 7,75 4556 30,76

Total 4728 8,23 5303 100,00 13355 23,24 14811 100,00



Consequences of surgical site infections

* Spain: 4.7 millon people surgery/year

-

e 1-10% SSI - 47,000-470,000 persons/year
o I 2-11 mortality risk
e /I 7-10 days hospital stay

* Cost 9,000-18,000 E per episode

* Preventable in at least 60%



Bundles

HORIZONTAL
Vs
VERTICAL

\ Non modifiable
Tipe of surgery
Urgency

Duration

B -

Modifiable
[ Pre-Sx] [Intra-Sx] [ POS’[-S% “CATS” + antisepsia and

decolonization
\_

~N

J




Modifiable

“CATS” +
antisepsia and
decolonization

Cut hair

Antibiotic prophylaxis
Temperature

Sugar



Programa de Reduccion de la Infeccion Quirurgica del O

pservatorio de Infeccion en Cirugia. Documento de

priorizacion y consenso Delphi de recomendaciones para la prevencion de la infeccion de localizacion quirdrgica.

Programa de

p R ' /a Reduccion de
o Infeccidn

Quirdrgica
Método de consenso Delphi modificado

40 medidas de prevencion de ILQ
revisadas

73 Redactores
53 recomendaciones emitidas
10 recomendaciones priorizadas
1 bundle general de prevencion

3 bundles especificos

“ 4 CHECK-LISTS

. et al. Cir Esp 2022

Bundle general PRIQ-O

No eliminar el vello
cutaneo o retirario con
maquinilla eléctrica

https://oincir.org/

Higiene quirdrgica
apropiada

de manos

17 Sociedades Cientificas

AEC  Asociacion Espaniola de Cirujanos
KE(P  Asociacion Espaicla de Coloproctologa
AEEQ  Asociacion Espanola de Enfermena Quinirgica

caintpahbeloogs ,
SEDAR  Sociedad Espafiols de Anestesiologa, Reanimacion y Terapéutica del Dolor
AV SocedadEpaivace bgoogay (ngaVasodr

SECCE  Sociedad Espariola de Cruga Cardiovasculr y Endovascular

0 Sociedad Espariola de (iruga de la Obesidad y Enfermedades Metaboicas
SECOM-CYC _ Sociedad Espariol de Cruga Oraly Mardofacial y de Cabeza y Cuell

SECOT  Sociedad Espanola de Crugia Ortopedica y Traumatologia

SO Scdxfpricbde(rgabeditia
SEORE_ Socifd i g Pista et  Etla

SEMC  Sociedad spafila de EnfermedadesIfecciosasy Microbidogia Ciica
SEQ  Sociedad Espanola de Investigaciones Quirurgicas
SEMPSPGS  Sociedad Esparols de Medicing Preventiva, Salud Pubicay Gestion Santaria
SENEC  Sociedad Espafil de Newocng
SE0Q  Sociedad Espariola de Oncologa Quinirgica

PRIQ-O: Programa de Reduccion de la Infeccién Quirurgica del Observatorio de Infeccion en Cirugia
ILQ: Infeccion de Localizacion Quirdrgica; OIC: Observatorio de Infeccion en Cirugia

CIRUGIA
ESPANOLA

Cir Esp. 2023;101:238-51



Hospital acquired diarrhea - C. difficile infection






CDI: incidence

Incidence

800+

600

H

o

o
|

200+

Overall

1 T Ll T 1 1 ) 1
2012 2103 2014 2015 2016 2017 2018 2019

Year

Incidence

Age group
1200+
1000+
800
. ‘_\_‘_\'_‘*“‘_"\.\‘
—n =
400 e — -
— -
200+
0 1 1 | I I I I |
2012 2103 2014 2015 2016 2017 2018 2019
Year

—@— 6669y —W— 70-74y —h— 75-79y —4— >80y

%

&1 _1.\_'&‘1“"“‘ ]

“

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




Clostridium difficile toxigénico
Monthtly episodes HGUGM (>2 years)
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Clostridioides difficile infections (CDI)

s

Incidence 6-7 episodes /10,000 hospital days

Strength of the data Weak

Evolution Reduction
last 10 years

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




Clostridioides difficile infections: Pandemic

Clostridioides difficile infection
epidemiology and clinical
characteristics in COVID-19
pandemic

Silvia Vazquez-Cuestal?3, Maria Olmedo??,
Elena Reigadas!24>*, Luis Alcalat2¢, Mercedes Marint246,
Patricia Munoz!24® and Emilio Bouzal24>6

Overall reduction of infection rate
Increase in COVID-19 oatuebts

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



Clostridioides difficile infections: Cost of recurrences

Attribution-NonCommercial 4.0 International [CC BY-NC 4.0)(https:/[creativecommons.org/licenses/by-nc/4.0/).

Official journal
‘ of the Spanish Society

e Original Revista Espainola de Quimioterapia
d0i:10.37201/req/135.2020
Colio o Economic burden of recurrent Clostridioides difficile
M Jesis Rodriguez- infection in adults admitted to Spanish hospitals. A
Miguel Salavert’ multicentre retrospective observational study

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)

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




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

Antibiotic resistance -
an increasing threat to human health

Antiblotic resistance Is the ability of
bacteria to combat the action of
one or antibiotics. Humans and
animals do not become resistant to
antibiotics, but bacteria canied by
humans and animals can,
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Candidemia by Candida auris

Clinical Infectious Diseases

Simultaneous Emergence of Multidrug-Resistant Candida
auris on 3 Continents Confirmed by Whole-Genome
Sequencing and Epidemiological Analyses

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

CDC’s 2019 AR Threats Report:

PREVENTION WORKS.
u fewer deaths from u fewer deaths from

’ 13 /o antibiotic resistance ‘ 23 /o antibiotic resistance

overall since 2013 report in hospitals since 2013 report
AND DECREASES IN INFECTIONS CAUSED BY:

vV in- istant Carb = istant

¥ 4N1% Binda:=t " Y BBV aciretovscter
Multidrug-resistant Drug-resistant

' 29% Pseudomonas ‘ 25% Candida

aeruginosa

Methicillin-resistant Carbapenem-resistant
’ 21% Staphylococcus aureus STABLE Enterobacteriaceae (CRE) &
(MRSA) drug-resistant tuberculosis
(TB disease cases)




Antimicrobials misuse?



Why we should protect antimicrobials

B 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.)

B 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

B [n 30-50% of antibiotic treatments, there is room for improvement

b g ospital General Universitario 75
Gregorio Maranon

o S2isdMadnd Pyear JR. Curso GEIRAS 2022




684 Antimicrobials

N2 Ab / pts Adults: 1.4 (range 1-5)
N2 Ab / pts Pediatrics: 1.6 (range 1-4)

Prevalence ABS use: 43%

Prevalencia en Pediatria: 34,93%
Prevalencia en Adultos: 40,86 — 43,88%

466 Pacientes




Type of prescription

Surgical proph

Empirical
50%




Type of antimicrobials. Adults

Antifungals Other
5% \ 2%

Antivirals
9%

Antibacterials
84%

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

24,3% Not reflected in Clinical chart




Inadecuacy in the use of antimicrobials (%) in adults

45 7 42)2

INADEQUACY in at least 1
ASPECT: 42.2%

Indication  Selection  Optimal Ab Dose Via Duration



Which is the reality of NI in Spain?



INFORME DE VIGILANCIA

Encuesta de Prevalencia de infecciones relacionadas
con la asistencia sanitaria y uso de antimicrobianos

en hospitales de agudos en Espana

2012-2021

ESTUDIO EPINE-EPPS n° 32: 2022
_

Informe Espana

Sociedad Espanola

Medicina Preventiva,
Salud Publica y Gestion Sanitaria

Prevalencia de infecciones (relacionadas con la asistencia

sanitaria y comunitarias) y uso de antimicrobianos en
hospitales de agudos

Version 1.0

Fecha elaboracion: 01/1272022
SEMPSPGS. Estudio EPINE 2021-2022




Infecciéon Comunitaria/nosocomial en Hospitales espyearles

Figura 5. Prevalencia de pacientes con IRAS e infecciones comunitarias.
EPINE 2012-2021.
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Nosocomial infection: Pacientes ingresados

ARG N. de_ N_. de Edag:l Categorias de edad
hospitales pacientes Media <16 16-64 >=65
(anos) anos anos anos
2012 59,63 8,12 38,71 53,17
2013 59,91 7,64 39,14 53,22
2014 60,01 7,89 38,64 53,47
2015 60,24 8,09 37,88 54,03
2016 60,80 7,62 38,05 54,32
2017 60,86 7,56 38,08 54,36
2018 60,82 7,81 37,86 54,28
2019 61,31 7,29 37,73 54,97
2021 61,63 6,52 39,25 54,44

N°=numero

SEMPSPGS. Estudio EPINE 2021-2022



Nosocomial infection:

Figura 11. Distribucidén de las IRAS segun grupo. EPINE 2012-2021.

2012

13,0

2013 12,5

Distribucion de las IRAS

2014

134

2015

£

2016 13,4

2017 15,0

SEMPSPGS. Estudio EPINE 2021-2022

2018 15,2

2019

18,0

2020

2021 162

0% 20% 40% 60% 80% 100%
BITU mISQ mRespiratorias = Bacteriemia e IAC m Otras infecciones s COVID



Nosocomial infection: Prevelencia uso antibioticos

Figura 18. Prevalencia de uso de antimicrobianos. EPINE 2012-2021.
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Nosocomial infection: Uso de antimicrobianos

Figura 20. Prevalencia de uso de algunos antimicrobianos. EPINE 2012-2021.
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Nosocomial infection: PPIEAIIIfAaAlCR BRI AR« B 1 &=A15

Figura 14. Resistencias antimicrobianas en IRAS para S. aureus. EPINE
2012-2021.
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NI NI TS (HIl Resistencias Abx. Enterococcus.spp

Figura 13. Resistencias antimicrobianas en IRAS para E. faecalis y E. faecium.
EPINE 2012-2021.
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Resistencias Cefas 3°G. Enterobacterias

Figura 15. Resistencia a Cefalosporinas de 3° generacion en IRAS para algunas
Enterobacterias. EPINE 2012-2021.
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Resistencia Carbapenems. Enterobacterias

Figura 16. Resistencias antimicroblianas a carbapenéemicos en IIRAS para algunas
Enterobacterias. EFPINE 2012-2021.
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Impact of COVID-19?



HAI during the pandemic

Clinical Infectious Diseases is I) Y -
) f ivima
M A J 0 R A R T I C L E Iu\-l’:-.a:u:l}lm..wb_i‘:nxnl America iy medone 0ssocinton

The Disproportionate Impact of Coronavirus Disease 2019
(COVID-19) Pandemic on Healthcare-Associated
Infections in Community Hospitals: Need for Expanding
the Infectious Disease Workforce

Sonali D. Advani,'*" Emily Sickbert-Bennett,” Rebekah Moehring,'” Andrea Cromer,” Yuliya Lokhnygina,' Elizabeth Dodds-Ashley,'*

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

CLABSI Increase 24% CAUTI Stable
Increase 34% Increase 4.2%

Advani SD. C.1.D. 2022 Aug 23;ciac684. doi: 10.1093/cid/ciac684. Online ahead of print.




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

Nosocomial infection 118 par/1088

Total number of infections 212
(microbiologically proven)

Previously 5.87% (observatorio resultados CAM)

‘e

Datos HGUGM




Prevalence of nosocomial infection in COVID-19 patients in HGUGM

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

Infections Infections

Type of infection N© /1000 admissions /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

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




What is the cost?



Infection costs

B DIRECT B INDIRECT

O o

O - Morbility /Sequelas
- Antimicrobials - Mortality (DALY*)
- Excess of hospital stay (60-80% - Productivity loss

total cost) - Personal and family costs

- ICU admission O
- Adverse events ®
- Surgery, drainages, etc _ Resistance

® of nosocomial - Legal demands and loss of reputation
infections (litigiousness)

- Opportunity costs (waiting lists...

“m Hospitéalng:ec::_?éarlqg;;i;:g;sitario . . ] ]
“ ) *DALY: dissability adjusted life year

5 comunidaa do Maagwia



Costs of the five most common hospital-acquired infections (HAIs) in the US
Costs per case Percentage share of total annual costs
Central line-associated e
s 45814 -| bloodstream infections $O'03 billion
' The five most common hospital-acquired T e et
Ventilator:associated infections (HAIs) cost the US S w R I
$40144 — neumonia
$9.8 billion $1.51 billion
Clostridium difficile
annua"y' infections
The column graph con the left shows o1is
the cost per infection for each of $33 billion
these infections. ry= Surgical site
$20,785 — $185 billion 189% = infections
' The pie-chart on the right displays the Central line assodated >
percentage contribution of each of H bloodstream infections 31 .6%
Clostridium difficile these infections to this total annual cost.
$11285 _ infections
$3.09 billion
Cat!\eter-ass<_>ciatefi Ventilator-sssociated
$ 896 — urniary tract infections pReumoniz
Data source: Eyal Zimlichman, Daniel Henderson, Orly Tamir, Calvin Franz, Peter Song, THE CENTER FOR
Cyrus K. Yamin, Carol Keohane, Charles R. Denham, & David W. Bates. ‘ D D E P Discase PY“&?'“"IQS-
Health Care-Associated Infections: A Meta-analysis of Costs and Financial Impacton Economics & Policy
the US Health Care System. JAMA Internal Medicine. b iqrotnoboco et
Pk 4 Gregoro Maranon

LAl oo etarl Yebriro JAMA Intern Med. 2013;173(22):2039-2046.  °'



Cost of Nosocomial Infections in the USA

Estimated: $28 billion to $34 billion

Potentially Avoidable: $25 billion to $32 billion

with infection control programs

Scott RD. €DC,2009. Available at: costpaper.pdf. Accessed September 18,
2019,



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

Global cost of nosocomial infection

B |n Spain, it is estimated to be around 1,000 million euros
annually?.

B According to the WHO, the estimated cost due to HAIs in
Europe is around 7,000 million euros annually?.

1. Revision Bibliografica 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

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.

Revisidn Bibliografica sobre Trabajos de Costes de la “No Seguridad del Paciente”. Madrid: Ministerio de
Sanidad y Consumo, 2008.
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Economic impact of resistence

B 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

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

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

(http://www.tufts.edu/med/apua/consumers/personal home 5 1451036133.pdf) Alliance for the Prudent Use of Antibiotics
Based on Roberts’ study

b g Hospital General Universitario
Gregorio Maranon
=ShuscdiViadnd
~
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http://www.tufts.edu/med/apua/consumers/personal_home_5_1451036133.pdf

What is needed to eradicate it?



Means to combat it

Eradicate complacency
Working groups
Operational dynamics
Indicator parameters

Expectations

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




IF YOU ARE NOT PART OF THE SOLUTION, YOU
ARE PART OF THE PROBLEM

OoOmnes
omnibus




Multidisciplinary team

1
Knowledge

Ego=

7 “More the Knowledge

Lesser the Ego,

" | 'y

4
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Perception of nosocomial infection

® [nherent to medicine advances
® |nevitable

® Evitable and caused by a system
mistake

® It is acknowledged and requires a
corrective action

b < Hospital General Universitario
Gregorio Maranon
Safusdhadnd
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How it all started

B An 18-month-old girl is admitted to Johns
Hopkins for burn injuries.

B Three weeks later, while she is already recovering,
she dies from CR-BSI (catheter-related
bloodstream infection).

B After months of considering whether to take the
case to court and the media, the mother agrees to
settle with the hospital.

B She eventually donates part of the settlement
money to help prevent similar incidents from
happening in the future.

b < Hospital General Universitario
Gregorio Maranon

SafudhMadnd
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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.

- < Hospital General Universitario
Gregorio Maranon
Safucladnd
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THE BALTIMORE SUN

From tragedy, a quest for safer care

Death of toddler in hospital spurs
mother to action

Sorrel King's mission: Push for safety in
hospitals

5 comunidaa do Maagwia

The power of a mother’s grief

HOPK INS ssssssssssssssssssssssssssssssssssssssssssssssssssss

MEDICINE

T { s -

2 g PG y
EA_ ’\‘k\&:&f 1 E’E IS!*;V &, } \\'

Out of a deadly medical mistake at Hopkins Hospital sprang a patient-safety
effort that has united a bereaved parent with malpractice lawyers, physicians
and nurses.



What Johns Hopkins Children's Center did well

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

= Aninvestigation 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.

HO“DN(JI Genera Universitario
aranon
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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)

b g Hospital General Universitario
Gregorio Maranon
Safsdhadnd
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"Patient Safety Culture”

B Itis not only ZERO NI rates, B Zero tolerance to non-compliance
but .. with proven effective preventive
measures

B Traceability!!!!

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

e Hospital Genera | Universitario
Gregorio Maranon
Safsdhadnd
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. Reaccion
Mistake vs Reckless al error

B Reckless behavior should be punished

B Risky behavior should be corrected through training
B Human error should be supperted

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

b ‘M Hospital General Universitario
‘r Geregovia Merafion Pronovost PJ. JAMA December 15, 2015
SaludiViadnd
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Aspectos beneficiosos

Safety culture
Reduction of nosocomial infection
Reduction of other complications

Double-checking, medication errors,
thromboembolism, etc.

Technological development

b » Hospital Genera | Universitario
Gregorio Maranon
S=aludhiadnd
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Innovation for patient security

B Making it easy to do the right thing

We are
too busy

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.
‘;:M Hospital Gener Michaels RK. Achieving the National Quality Forum’s “Never Events”: prevention of wrong
ey 797 site, wrong procedure, and wrong patient operations. Ann Surg 2007; 245:526.
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Choosing Wisely in Healthcare Epidemiology
and Antimicrobial Stewardship

TABLE 1. Society for Healthcare Epidemiology of America Choosing Wisely Recommendations

Final Choosing Wisely recommendations
1. Don’t continue antibiotics beyond 72 hours in hospitalized patients unless patient has clear evidence of infection.
2. ‘Avoid invasive devices (including central venous catheters, endotracheal tubes, and urinary catheters) and, if required, use no longer than
necessary. They pose a major risk for infections.
3. Don'’t perform urinalysis, urine culture, blood culture, or Clostridium difficile testing unless patients have signs or symptoms of infection.
Tests can be falsely positive leading to overdiagnosis and overtreatment.
4, Do not use antibiotics in patients with recent C. difficile without convincing evidence of need. Antibiotics pose a high risk of C. difficile
recurrence.
5. Don't continue surgical prophylactic antibiotics after the patient has left the operating room.
Choosing Wisely runner-up items
1. Don’t use antibiotics for apparent viral respiratory illnesses (sinusitis, pharyngitis, bronchitis, otitis media).
2. Don't reuse syringes, needles, medication vials, or intravenous solutions.
3. Don’t come to work sick.
4, Don’t treat Candida in the respiratory tract specimen,
5. Don’t perform cultures of vascular catheter tips in the absence of suspected infection.

b 'M Hospitésl Gengzr%Uniyersitario
‘r regoric Marafon Morgan DJ. ICHE 2016, vol. 37, no. 7

B comunicaa de Maaria



Zero infection, Zero risk?

B "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

AMEMCAN
SOCITY FOR
MICROBICLOGY

COMMENTARY
mBio -

Will Regulatory and Financial Considerations Dampen Innovation in
the Clinical Microbiology Laboratory?

b Hospital General Universitario . 2
“_. M . Peter H. Gilligan,® Melissa B. Miller*®
Sl schadnd Oinical Microbiology-Immunology Laboratores, UNC HealthCare, Chapel 1, North Carcling, USA2: Pathology and Laboratory Medicine, Universtty of North Caroling
B Comuniced de Madna School of Medicine, Chapel Hil, North Carcling, USA®



Hospital Characteristics Associated With Penalties
in the Centers for Medicare & Medicaid Services
Hospital-Acquired Condition Reduction Program

B 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!!!

" Hospital General Universitario E
\ '''''
Gregoinio Marfioh Rajaram. R JAMA. 2015:314(4):375-383

ESCMID Collaborative Centre for Observerships




November 1999

INSTITUTE OF MEDICINE

Shaping the Future for Health

To ERR IS HUMAN:
BUILDING A SAFER HEALTH SYSTEM

be. At least 44,000 people. and perhaps as many as 98,000 people. die

in hospitals each year as a result of medical errors that could have
been prevented. according to estimates from two major studies. Even using
the lower estimate. preventable medical errors in hospitals exceed attributable
deaths to such feared threats as motor-vehicle wrecks, breast cancer. and
AIDS.

Fifteen years after To Err is Human:
a success story to learn from

I I ealth care in the United States is not as safe as it should be--and can TIJ LM “ HUIIIRH

- .

1 2 - 3 A.: . .
T —— Peter J Pronovost,” James | Cleeman,” Donald Wright,” Arjun Srinivasan

Gregorio Maraiion

ESCMID Collaborative Centre for Observerships

| BMJ Qual Saf 2015



The “Zero Risk” Concept for Hospital-Acquired Infections:
A Risky Business!

Clinical Infectious Diseases 2009; 49:747

]

Jean Carlet, Jacques Fabry? René Amalberti,' and Laurent Degos’

'Haute Autorité de Santé, Saint-Denis La Plaine, and “Université Claude Bemard, Lyon, France
<« » . . .

Never Events™: Not Every Hospital-Acquired Infection
[s Preventable - .
Clinical Infectious Diseases 2009; 49:743

Jack Brown,'** Fred Doloresco 11I,>** and Joseph M. Mylotte®*

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

B 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.

‘rm HO“DN(JI Genera U;;ir_\:g;sitario
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Real situacion

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

B 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

e Hospital Genera | Universitario
Gregorio Maranon
Safsdhadnd
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friend
Conclusions foe

B Useful inly
develo her
depart

B Object clear
influer

B Expan:

B Needt ite good
work. ng changes
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Committee for Infection Control and Antibiotic Policy

Composition: Representatives of

Infectious Dis Surgery
Microbiology ICUs
Preventive med Medicine

Pharmacy Pediatric
Occupational health Nurses

Management Engineering




Commiittee for Infection Control and Antibiotic Policy

Periodic meetings

Minutes

Agenda

Data review

Design of action protocols
Impact measurement
Issuance of recommendations



Microbiologists

ESTONIA 10.03
BULGARIA 6.13
SPAIN 5.75
FRANCE 4.47

CZECH REPUBLIC = 257
BELGIUM s 2.49

Microbiologists/100.000 THIRLANGS F— 3
inhabiTGnTS. EU FIN'LT:I:D :113797

SWEDEN === 133

LITHUANIA === 131

NORWAY === 129

UNITED KINGDOM == 1.28

GERMANY == 0.99
PORTUGAL = 039
POLAND = 0.29

Figure 1. Number of practicing physicians specializing in medical microbiology
in selected EU countries per 100,000 inhabitants



Nosocomial infection:

H6.2% 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%

SEMPSPGS. Estudio EPINE 2021-2022
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Future control base of the use of bacteriophages?

Potential of Therapeutic
Bacteriophages in Nosocomial
Infection Management

Nannan Wu™ and Tongyu Zhu"?*

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




Hospitalized Patients

Reference

Cisneros JM
CMI. 2014

Spoorenberg V.

CID 2014

Davey P.
Cochrane
D.S.R.2013

Zarb P. JAC
2011

Patients

1206
Hospitalized
Spain

1964 pts
cUTI
19 hosp.
Netherlands

Cochrane
Review

25 countries
172
hoaspitals

Design

Prospective.
Pre/Post

Prospective

Systematic review

Point.Prev. Stud

Results
53%
90 |

69%

Variable

Inadequate

Different Quality
Indicators.
Inadequate Guide follow/up

Comparison of efficacy of
Persuasive vs Restrictive
interventions

35-42%

No-Compliance Guidelines

37%




Emergency Departments

Referen. Patients

Yunquera- 676

Romero L. Adults

R.E.Q. 2018 Emergency
Dept
Spain

Zatorski C. 103 Non-

BMC Infect.Dis. complicated

2016 UTT.
UK

184032 visits
Ambulatory

care
USA

Fleming-Dutra
KE. JAMA 2016

Design

Retrospective

Prospective,
observational,
single centre

Retrospective.

Dsata base

Variable

Inadequate indication
Inadequate dosing
Inadequate lenght

Goobally inadeqaute

Inadequate

Inadequate

Results

43%
17%
55%
79%
63%

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 Al 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

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

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

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

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



Nosocomial infection

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

. It defines problems and documents them with figures

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

. |t 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 yeastis recovered from a
blood culture

e |tis identified as Candida auris










