Infection Control Strategies:
Innovative strategies for infection control in hospitals.

Dario Garcia de Viedma

Hospital General Universitario Gregorio Maraiion, Madrid, Spain

Human - Centric Indoor Climate for Healthcare Facilities (HumaniC) |
g 6 6 7’3 5 HORIZON-MSCA-2022-DN-01

I I : G-
&— Enfermededes Respirtori Warsaw February 27th 2024




Infection Control Strategies: Innovative strategies for
Infection control in hospitals.
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How to Use Genomic Epidemiology to
understand transmission dynamics and
orientate interventions
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Genomic Epidemiology

143850 1483900 145920 1452340 1963580 1
socc M
wioass et reTee AA
. e, ) |||||llllll||||||"|l|l|||||||||||||l||||l||||||l||||"|||||lllllIllllllllll"llllllll|||||||“|||||I|“||||||l|||||llllll|l|||"|||l||l|l|l||||||||l||||"|mll|||||l||||"|'||l|||l|||l|||||||l|[|ll||
v Wy ‘ cieorocer oo ~corcrooTa
s 20, \ IV 110 - € OO CAOCOCCCAROOCAT COA AGRACABGECCAGOOTGRC | - AGGT00CTEO00GCG0CCC ACACC ARCCAGCCOCTGTCOT GATCOACOACCACCRTCA - A1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Sy i G e e
CoCTCO0a00 -~ CORIeae0E ACAC A COHECOOCT GT0GT GAT COMe QR Ce ACCGTCAGET Af -
» GOCTCGOG60.  ~ COOGOIGOC0C ACACE A4 CCOCCGCTGTO0T GATCGACGAL |~ GTCAGGT Al /g \
S ; ot o
e CARGCOCAGOAT CacT ~ 2= ar T s L )
CARGLOCAGRST SacT COCORLACEC AR ACE  TCTER T -
A ARG CCAGRST AT - GOT GG ot T
. = Goct Tareen CAcCeICaGGT
N COAAGAACARG CCAGGGT GOOT CCEGGCEOCCE: = GCCECTGTCOT 'CGACGACCAGCGT CAGGT Al
GCocACGRTGRCT - T
s Senge RO S Apn e G T
c M
W < o CoeoccaacccAcaccang ecanccaceaTCAGaT &
Eeocr Soct C3006CR0CE ACAEE A CGeCGMCEACEGTCAGAT
cooerca “acarcon ot COG0GCOOCCALACE 1A CCARCCE S GeecaccotCaoar o
cooerca Scercon Goct £ 0G0GCRCCCACRCE A CCABCCO Shrcercacar
) CCoercaec ~Catcge Goct CO0GCOCCCACHCE A4 CCROCCOCTOTC 5
- CCOCTCAGC GECT COGGGOGECCCACACT AACOARCCGT .
&t ECoGeBeeE AR st acTaT 0
ot OCOGOOCCCACACC A CCOeCaTTOT 00
ot 3 ACAGCAACCO0CC 0T OT GoT GATOsA
ot £ C0GCOCCEACAE AACEAOeOTaTE
oy Toer COCOGCOCCCACAC: 1~ CCIBCCOCTCT COT GATCE
oy et T GaTe
a roocr 000C)
GOOT CCEGECGEOCCACACCARCCORCCGCT GTCOT GAT L4 .
S 50CCC ACACCARCCOGOCGCT OTCOT GATCOACOAC rom I erent patlents

CCGCTCAGC GOT AGGICAT COR AGHAL AAGCCTAGOOT G

Quantitative
analysis

- AGGRT CEOTEOREG0GECCC ACHCCARCEAGCORCT GTCGT GATCGAC GACTACT

Number of SNPs

Transmission
CLUSTER

Orphan cases



SMPs

Genomic epidemiology in TB
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1. Mycobacterium tuberculosis



Genomic epidemiology

1. Mycobacterium tuberculosis

2. SARS-CoV-2
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CCGCT CAGC GO CAGHGCAT CORA AGAACALGCCT A SICCAGEHGT GECT COBGGLEECCC ACACCARCCGECOGCT BT COT GAT COAC GAC = CBT CAGGHT A«
CCGCTCAGC GOCCAGGGECAT CEAAGALCAMGCC AGGETGR = ARGET Gl T COEG GOl CC ACACCAMCCAGCCGCTGT COT GAT CGAC GACCACCGTCA = A
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Genomic confirmation of suspected outbreaks RULE-IN Cases
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Monitoring outbreaks after implementing
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Chracterization of complex outbreaks
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Chracterization of complex outbreaks
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Characterization of complex outbreaks
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(Not a research Centre)
And within the pandemic

Genomic surveillance Circuit at a Hospital
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Genomic surveillance Circuit from a Hospital

Real-time
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1. Mycobacterium tuberculosis
2. SARS-CoV-2
3. Nosocomial transmission

Vulnerable patients
MDR bacteria

Genomic epidemiology

Klebsiella michiganensis VIM Padiatric Oncology
Pseudomonas aeruginosa XDR ICU

Serratia UCCQ

Pseudomonas UCCQ

Serratia UCI Neonatology



MDR Pseudomonas aeruginosa

outbreak alert
in Haematology ward



MDR Pseudomonas aeruginosa outbreak alert in Hematology ward
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MDR Pseudomonas aeruginosa outbreak alert in Hematology ward
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Serratia marcescens ICU Neonatology

along 5 months

Outbreak 1
erratia ureilytica
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Serratia ureilytica
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Breast milk donated for other kids (MILK bank): Sterilized but control cultures
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Monitoring outbreaks after implementing
control measures

RULE-IN Cases

‘M RULE-OUT _
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Targeted Regional Alelle-specific PCR (TRAP)

Strain-specific PCRs
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MDR Pseudomonas aeruginosa outbreak alert in Hematology ward
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