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More than response….

Preparedness & 
Prediction

Readiness & 
Prevention

Response

Recovery & 
Review



Preparedness sets the scene for the response

• Infrastructure
– Isolation and quarantine capacity
– Surge capacity in the healthcare sector; expandability, convertibility, adaptability
– Attention to the settings of the underprivileged….homeless shelters, dormitories, prisoners,
– Attention to workplaces and other settings; ventilation, markets, food processing, cruise ships

• Human resources
– Provide experiences, trainings, development in outbreak response and its various aspects 

(including leaders)
• Ensure Legislative Capacity to implement interventions when needed (ID Act)
• Leadership and coordination

– National Centres for infectious disease (PHE, CDC, RKI)
• Surveillance, advice trainings, research
• To work with government public health departments

– Develop scenarios and frameworks for roles and interfaces
• Examine all the necessary capacities to ensure capacities and surge plans; RCCE, labs, case 

management, IPC, security, epi, contact tracing, data management
• Stockpiling…….drugs, PPE







The Readiness Phase is the final “dressed rehearsal”

• Establish what we know and gear toward incoming information
• Whole of government- Impact on all sectors
• Review all SOPs and create new scenarios
• Ensure early identification……case definitions, triage, testing, isolation
• Review surge 
• Engagement of the community and HCWs …..all stakeholders
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• Talk for PPHI









Global excess deaths





Was there excess MDRO transmission/outbreaks during the 
pandemic?

• Belvisi V, Del Borgo C, Vita S, et al., IPC Program Working Group. Impact of SARS CoV-2 pandemic on carbapenemase-producing 
Klebsiella pneumoniae prevention and control programme: convergent or divergent action? J Hosp Infect 2021; 109:29–31.

• Shinohara DR, Dos Santos Saalfeld SM, Martinez HV, et al. Outbreak of endemic carbapenem-resistant Acinetobacter baumannii in 
a coronavirus disease 2019 (COVID-19)-specific intensive care unit. Infect Control Hosp Epidemiol 2021; Mar 9:1–3. doi: 
10.1017/ice.2021.98. 

• Gottesman T, Fedorowsky R, Yerushalmi R, et al. An outbreak of carbapenem resistant Acinetobacter baumannii in a COVID-19 
dedicated hospital. Infect Prevent Pract 2021; 3:100113.

• Perez S, Innes GK, Walters MS, et al. Increase in hospital-acquired carbapenem-resistant acinetobacter baumannii infection and 
colonization in an acute care hospital during a surge in COVID-19 admissions - New Jersey, February-July 2020. MMWR Morb
Mortal Wkly Rep 2020; 69:1827–1831.

• Porretta AD, Baggiani A, Arzilli G, et al. Increased risk of acquisition of New Delhi metallo-beta-lactamase-producing carbapenem-
resistant enterobacterales (NDM-CRE) among a cohort of COVID-19 patients in a teaching hospital in Tuscany, Italy. Pathogens 
2020; 9:635.



Was there excess MDRO transmission/outbreaks during the 
pandemic?
• Tiri B, Sensi E, Marsiliani V, et al. Antimicrobial Stewardship Program, COVID-19, and infection control: spread of carbapenem-

resistant Klebsiella Pneumoniae colonization in ICU COVID-19 patients. What did not work? J Clin Med 2020; 9:2744.
• Farfour E, Lecuru M, Dortet L, et al., SARS-CoV-2 hospital Foch study group.
• CDPH Health Advisory: Resurgence of Candida auris in Healthcare Facilities in the Setting of COVID-19. August 20, 2020. 

http://publichealth.lacounty. gov/eprp/lahan/alerts/CAHANCauris082020.pdf. 
• Prestel C, Anderson E, Forsberg K, et al. Candida auris Outbreak in a COVID-19 Specialty Care Unit - Florida, July-August 2020. 

MMWR Morb Mortal Wkly Rep 2021; 70:56–57.
• Chowdhary A, Tarai B, Singh A, Sharma A. Multidrug-resistant Candida auris infections in critically ill coronavirus disease patients, 

India, April–July 2020. Emerg Infect Dis 2020; 26:2694–2696.
• Allaw F, Kara Zahreddine N, Ibrahim A, et al. First Candida auris outbreak during a COVID-19 pandemic in a tertiary-care center in 

Lebanon. Pathogens 2021; 10:157.
• Kampmeier S, Tonnies H, Correa-Martinez CL, et al. A nosocomial cluster of vancomycin resistant enterococci among COVID-19 

patients in an intensive care unit. Antimicrob Resist Infect Control 2020; 9:154.
• Poutanen SM, Vearncombe M, McGeer AJ, et al. Nosocomial acquisition of methicillin-resistant Staphylococcus aureus during an 

outbreak of severe acute respiratory syndrome. Infect Control Hosp Epidemiol 2005; 26:134–137.
• Yap FH, Gomersall CD, Fung KS, et al. Increase in methicillin-resistant Staphylococcus aureus acquisition rate and change in 

pathogen patternassociated with an outbreak of severe acute respiratory syndrome. Clin Infect Dis 2004; 39:511–516.
• Wee LEI, Conceicao EP, Tan JY, et al. Unintended consequences of infection prevention and control measures during COVID-19 

pandemic. Am J Infect Control 2020; 49:S0196-6553(20)30963-9.
• Cole J, Barnard E. The impact of the COVID-19 pandemic on healthcare acquired infections with multidrug resistant organisms. Am J 

Infect Control 2020; 49:653–654. 

http://publichealth.lacounty/


Drivers to MDROs, and their transmission in hospitals
- endemic rates & outbreaks

• IPC
– Leadership de-emphasises usual measures
– Infrastructure modification and adapted use
– Workflows, SOPs
– Overcrowding
– Availability and appropriate use of supplies

• PPE
• HH products
• Training and audits

• Poor surveillance
– deprioritised

• Poor antimicrobial use
– Empiric use
– audits

• Burki T. Global shortage of personal protective equipment. Lancet Infect Dis 2020; 
20:785–786.

• Livingston E, Desai A, Berkwits M. Sourcing personal protective equipment during 
the COVID-19 pandemic. JAMA 2020; 323:1912–1914.

• Girou E, Chai SH, Oppein F, et al. Misuse of gloves: the foundation for poor 
compliance with hand hygiene and potential for microbial transmission? J Hosp 
Infect 2004; 57:162–169.

• Lindberg M, Skytt B, Lindberg M. Continued wearing of gloves: a risk behaviour in 
patient care. Infect Preven Pract 2020; 2:.

• Lo SH, Lin CY, Hung CT, et al. The impact of universal face masking and 
enhanced hand hygiene for COVID-19 disease prevention on the incidence of 
hospital-acquired infections in a Taiwanese hospital. Int J Infect Dis 2020; 104:15–
18.



Were antibiotics used poorly during the pandemic?

• Are empiric antibiotics needed?

• Lansbury L, Lim B, Baskaran V, Lim WS. Co-infections in people with COVID-19: a systematic review and meta-analysis. J Infect 
2020;81:266–275.

• Rawson TM, Moore LSP, Zhu N, et al. Bacterial and fungal coinfection in individuals with coronavirus: a rapid review to support 
COVID-19 antimicrobial prescribing. Clin Infect Dis 2020; 71:2459–2468.

• Vaughn VM, Gandhi T, Petty LA, et al. Empiric antibacterial therapy and community-onset bacterial co-infection in patients 
hospitalized with COVID-19: a multi-hospital cohort study. Clin Infect Dis 2020; ciaa1239.

• Hughes S, Troise O, Donaldson H, et al. Bacterial and fungal coinfection among hospitalized patients with COVID-19: a retrospective 
cohort study in a UK secondary-care setting. Clin Microbiol Infect 2020; 26:1395–1399

• Nori P, Cowman K, Chen V, et al. Bacterial and fungal coinfections in COVID-19 patients hospitalized during the New York City 
pandemic surge. Infect Control Hosp Epidemiol 2021; 42:84–88.

• Karaba SM, Jones G, Helsel T, et al. Prevalence of co-infection at the time of hospital admission in COVID-19 patients, a multicenter
study. Open Forum Infect Dis 2020; 8:ofaa578.

• Karami Z, Knoop BT, Dofferhoff ASM, et al. Few bacterial co-infections but frequent empiric antibiotic use in the early phase of 
hospitalized patients with COVID-19: results from a multicentre retrospective cohort study in The Netherlands. Infect Dis (Lond) 2021; 
53:102–110.

• Ripa M, Galli L, Poli A, et al., COVID-BioB study group. Secondary infections in patients hospitalized with COVID-19: incidence and 
predictive factors. Clin Microbiol Infect 2021; 27:451–457.

• Venturini S, Avolio M, Fossati S, et al. Antimicrobial Stewardship in the Covid-19 Pandemic. Hospital Pharmacy. 2022;57(4):416-418. 
doi:10.1177/00185787221075190



Surveillance during the pandemic

• Our experience demonstrates an unintended consequence of discontinuing MDRO surveillance in this 
population and highlights a need for education, monitoring, and reinforcement of foundational infection 
prevention measures to ensure optimal outcomes. 



Infection Prevention and Control Measures during COVID-19 and their 
potential impact on transmission of MDROs 

IPC measures  Potential positive impacts Practical issues and risks for increased MDRO transmission
PPE - Enhances precautions

- Renewed trainings
- Prolonged use decreases risk of self-
contamination

- Shortage of supply and diversion of use
- Conflicting guidance, confusion, decreased adherence
- Prolonged use increases risk of contamination of PPE and 
spread to patients
- glove use reduces hand hygiene 

Infrastructure modifications/
adaptations

Nil - Isolation rooms now for COVID-19 may have environmental 
reservoirs of MDROs 
- MDRO patients displaced into shared wards and toilet facilities
- Less able to implement contact precautions on MDRO pts
- Increased crowding

Patient isolation and 
cohorting, dedicated COVID-19 
centres or units 

- Generally enhanced precautions across different 
locations of the hospital
- Less disruption in non-COVID-19 areas

- More frequent patient transfers between wards and facilities due 
to COVID-19 status – outbreaks may involve in multiple wards or 
centres 

- Neglecting MDRO status in COVID-19 or non-COVID-19 units
Modified case-mix, outpatient 
control

- Decreased outpatient load and electives 
- Decreased MDRO carriers attending hospital 
- Controlled patient and visitor movements

- COVID-19 patients may need longer hospital stays, increasing 
the risk of HA MDRO infections 

Reassignment of HCWs - New teams of staff share IPC skills and knowledge - Redeployed or urgently hired staff unfamiliar and untrained in IPC
- Understaffed and overworked compromises good IPC and HH

MDRO surveillance - Existing HCAI surveillance systems can be linked 
to newly established COVID-19, to aid in outbreak 
investigation and ongoing surveillance

- Usual surveillance and reporting resources diverted into 
epidemiological surveillance and management of COVID-19 cases 

Environmental disinfection - Enhanced cleaning schedules - Cleaning schedules diverted away from non-COVID-19 areas



XDR Acinetobacter species from clinical specimens
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CP-CRE from all specimens
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CP-CRE from clinical specimens
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CP-CRE from screening specimens
From contact tracing/ICU exit screening/admission screening/other screening
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CP-CRE from screening specimens
Denominator hospital-wide surveillance swabs
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VRE from clinical specimens
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Clostridioides difficile from clinical specimens
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Clostridioides difficile incidence (per 10,000 
patient days)
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In Conclusion……..

Preparedness 
& Prediction

Readiness & 
Prevention

Response

Recovery & 
Review

- Adequate capacities
- training
- Surge

• stockpiles
• infrastructure

- Review surge status
- Just in time trainings
- SOP review

• triage/workflows
• infrastructure adaptation



Preparing for & Responding to an Outbreak

Case Management 

Laboratory

Epidemiology & 
Surveillance

Wellbeing & 
Psychosocial support 

Infection Prevention 
& Control

Leadership & 
Co-ordination

Risk Communications & 
Community Engagement

Logistics

Maintenance of 
Essential Services

Non outbreak pathogen
- IPC 
- Surveillance
- Antimicrobial stewardship

Strong 
baseline 

standards

Surveillance, 
training, 

infrastructure, HR

Monitoring 
COVID and 

usual indicators
Nimble 
adapted 

guidelines

Maintain 
surveillance 

Good baseline 
surveillance 

systems 

Maintain 
systems inc ASP

Monitor impacts 
(inc MDRO Tx)
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