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WELCOME TO INTO CLINICAL 
PRACTICE: MEETING THE 
CHALLENGES OF GRAM-NEGATIVE 
INFECTION MANAGEMENT
Welcome to this hybrid conference which will explore  
the current challenges and treatment opportunities  
for Gram-negative infections. 

Delegates will, through plenary lectures, learn about 
resistance mechanisms, clinical presentations of  
Gram-negatives, the latest in research and development  
and frontier and upcoming treatments.

COVID-19

The COVID Secure Guidelines for the Royal College of Physicians, 
London can be accessed at www.rcpevents.co.uk/covid-secure-
guidelines

#Gramnegative2021



3INTO CLINICAL PRACTICE
- MEETING THE CHALLENGES OF GRAM-NEGATIVE INFECTION MANAGEMENT
14 OCTOBER 2021, HYBRID CONFERENCE

0845 Registration and refreshments

0930 Opening remarks 
 Dr David Jenkins, Lead Infection Prevention Clinician, University Hospital Leicester and BSAC President

0935 
What’s left in the 
cupboard? Older 
antimicrobials for treating 
gonorrhoea
Dr Helen Fifer, Consultant 
microbiologist, UK Health 
Security Agency (UKHSA)

0950 
Recent updates from 
EUCAST: the impact 
of guidance on MDT 
practices
Dr Nick Brown, Consultant 
Medical Microbiologist, 
Cambridge University 
Hospitals NHS Trust

1005 
Exotic and imported 
infections: Burkholderia 
pseudomallei
Professor David Dance, 
Honorary Visiting Research 
Fellow/Honorary Professor, 
Lao-Oxford-Mahosot Hospital-
Wellcome Trust Research 
Unit/University of Oxford/
London School of Hygiene 
and Tropical Medicin

1020 
NICE funding models - 
what do we want next for 
delinkage?
Miss Beth Woods, Senior 
Research Fellow, University 
of York

1035 
Q&A

1125 
Recent changes in AST and how to report the impossible
Dr Mandy Wootton, Consultant Scientist/Operational Manager, 
Specialist Antimicrobial Chemotherapy Unit (SACU), Public 
Health Wales

1140 
Antimicrobial resistance and diagnostic strategy to 
manage multidrug-resistant organisms
Dr Nitin Mahobia, Consultant Microbiologist, University Hospital 
Southampton

1150 
Q&A

1210 
Veterinary approaches to 
antimicrobial use and stewardship
Professor Roberto La Ragione, Head 
of the Department of Pathology and 
Infectious Diseases and Deputy Head 
of the School of Veterinary Medicine, 
University of Surrey

1225 
Antimicrobials in the environment – 
how much is too much?
Dr Aimee Murray, Lecturer, University of 
Exeter

1240 
Protecting the environment through 
legislation
Natalie Louise Bennett, Baroness 
Bennett of Manor Castle

1255 
Q&A

SESSION ONE: OVERVIEW OF THE GRAM NEGATIVE INFECTIONS LANDSCAPE 
Chair: Dr David Jenkins, Lead Infection Prevention Clinician, University Hospital Leicester and BSAC President

SESSION TWO: NAVIGATING THE CHALLENGES FOR ANTIMICROBIAL SENSITIVITY TESTING 
Chair: Dr Louise Sweeney, Consultant Medical Microbiologist, Liverpool 
Supported by: Shionogi

SESSION THREE: A ONE HEALTH VIEW ON ANTIMICROBIAL RESISTANCE 
Chair: Dr Nick Brown, Consultant Medical Microbiologist, Cambridge University Hospitals NHS Trust

1055    REFRESHMENTS & POSTERS

1310    LUNCH & POSTERS

PROGRAMME
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1545 Closing remarks 
 Dr Louise Sweeney, Consultant Medical Microbiologist, Liverpool

1400 
Surveillance to stewardship: right drug, right patient, 
right time
Dr Nabeela Mughal, Infectious Diseases & Microbiology 
Consultant, Chelsea & Westminster Hospital Trust

1415 
Managing MDR Gram-negative infection: a 
multidisciplinary patient case study
Dr Julie Samuel, Consultant Microbiologist, The Newcastle 
upon Tyne Hospitals NHS Foundation Trust

1430 
Q&A

1445 
What has been the impact of COVID-19 
on Gram-negative resistance?
Dr Sarah Gerver, Head of the Antimicrobial 
Resistance and Prescribing Section at the 
UK Health Security Agency

1500 
Optimising antimicrobial prescribing
Mrs Frances Garraghan, Lead Antimicrobial 
Pharmacist, Manchester University NHS 
Foundation Trust

1515 
Debate - stewardship in the era of 
COVID-19
Mrs Frances Garraghan, Lead Antimicrobial 
Pharmacist, Manchester University NHS 
Foundation Trust & Dr Alicia Demirjian, 
Consultant, Paediatric Infectious Diseases; 
Epidemiologist Evelina London Children’s 
Hospital; UK Health Security Agency 
(UKHSA)

SESSION FOUR: MANAGING COMPLEX PATIENTS WITH GRAM NEGATIVE INFECTIONS 
This symposium is organised and funded by Pfizer Ltd

SESSION FIVE: WHAT LESSON HAVE WE LEARNT ON AMR? 
Chair: Dr Louise Sweeney, Consultant Medical Microbiologist, Liverpool
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SPEAKERS
 Natalie Bennett

 Baroness Bennett of Manor Castle

  Natalie Bennett is one of two Green Party peers in the House of Lords, with particular interests in soil, 
ecosystems microbiomes and general public health. Her first degree was in agricultural science and 
she spent 20 years working as a journalist, including five as editor of the Guardian Weekly. She spent 
five years in Bangkok, including with the Thai National Commission on Women’s Affairs.

 Dr Nick Brown
 Consultant Medical Microbiologist, Cambridge University Hospitals NHS Trust, UK

  Nick Brown has been a Consultant Medical Microbiologist at Addenbrooke’s Hospital in Cambridge 
and Associate Lecturer at the University of Cambridge since 1996. Nick has a career long interest in 
the use of antibiotics and antibiotic resistance. He was President of the British Society for Antimicrobial 
Chemotherapy (BSAC) from 2012-15 and is currently the BSAC Director of Public and Professional 
Engagement.

 Professor David Dance
  Honorary Visiting Research Fellow/Honorary Professor, Lao-Oxford-Mahosot Hospital-Wellcome Trust 

Research Unit/University of Oxford/London School of Hygiene and Tropical Medicine

  David Dance trained as a medical microbiologist in the UK but split his career between clinical and 
public health roles in the PHLS and HPA, and undertaking research into bacterial infections in the 
tropics, mainly Thailand and Laos. Melioidosis has always been his main interest, although he has 
worked on a wide range of other infections. He has been officially retired since 2019.

 Dr Alicia Demirjian
 Consultant, Paediatric Infectious Diseases; Epidemiologist Evelina London Children’s Hospital;  
 UK Health Security Agency (UKHSA)

  I am a consultant in paediatric infectious diseases and immunology at Evelina London Children’s 
Hospital, Guy’s and St. Thomas’ NHS Foundation Trust, where I am the lead for paediatric antimicrobial 
stewardship and deputy lead for infection prevention and control.

  I am also a consultant epidemiologist in the UK Health Security Agency (UKHSA)’s Healthcare-
Associated Infection & Antimicrobial Resistance division . My interest is the appropriate use of 
antibiotics and other measures to slow the spread of antimicrobial resistance in the UK and globally.

 I am currently on full-time secondment at UKHSA to support the national COVID-19 response.

 Dr Helen Fifer
 Consultant microbiologist, Public Health England

  Dr Helen Fifer is a Consultant Microbiologist in Public Health England, where she is the clinical lead for 
the Gonococcal Resistance to Antimicrobials Surveillance Programme and the Mycoplasma genitalium 
Antimicrobial Resistance Surveillance Programme. She is the lead author of the 2019 UK Gonorrhoea 
management guideline as well as the editor for the 2018 UK Mycoplasma genitalium management 
guideline. She is also an advisor to the Infectious Diseases in Pregnancy Screening programme.
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 Mrs Frances Garraghan
 Lead Antimicrobial Pharmacist, Manchester University NHS Foundation Trust

  Fran is the lead antimicrobial pharmacist for Manchester University Foundation Trust. Working in 
Manchester has allowed Fran to specialise in the management of resistant infections in all age groups 
including paediatrics.

  Fran is dedicated to ensuring that antimicrobial stewardship becomes the norm and not just something 
we all think about once a year during world antibiotic awareness week.

  Fran is senior technical AMR advisor for the Commonwealth Pharmacists Association, expanding her 
experience in antimicrobial stewardship in Global Health.

 Dr David Jenkins
 Lead Infection Prevention Clinician, University Hospital Leicester

  Dr David Jenkins is a renowned medical microbiologist and infection prevention specialist and 
President of BSAC. David has served as lead infection prevention clinician at University Hospital 
Leicester for over 20 years, providing infection prevention and control expertise that includes strategy 
and policy development, implementation and supervision of operational guidance in this area and 
advising on the design and construction of healthcare facilities. As Trust lead for AMR, Dr Jenkins is 
responsible for undergraduate and postgraduate teaching in the principles and practice of managing 
infectious diseases at the University of Leicester Medical Schools.

  Dr Jenkins is Chair of the Specialist Microbiology and Virology Specialty Advisory Committee at the 
Royal College of Pathologist. He is engaged in research in antimicrobial stewardship and was a co-
investigator on an antibiotic prescribing behaviour research project funded by the Economics and 
Social Research Council, looking at prescribing practice in the UK, South Africa and Sri Lanka and I 
am currently a member of a study investigating antimicrobial use and resistance in Cape Verde. He 
is frequently invited to lecture overseas including recent presentations at conferences hosted by the 
International Federation of Infection Control in Sao Paulo, Brazil and Krakow, Poland.

 Professor Roberto La Ragione
  Head of the Department of Pathology and Infectious Diseases and Deputy Head of the School of 

Veterinary Medicine, University of Surrey

  Professor Roberto La Ragione is a veterinary microbiologist with a particular interest in zoonotic 
bacterial pathogens of livestock & companion animals. His current research focuses on understanding 
the pathobiology of zoonotic pathogens, antimicrobial resistance and the development of novel 
intervention strategies, including diagnostics, vaccines and probiotics. Roberto is currently Professor of 
Veterinary Microbiology and Pathology, Head of the Department of Pathology and Infectious Diseases 
and Deputy Head of the School of Veterinary Medicine at the University of Surrey.
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 Dr Nitin Mahobia
 Consultant Microbiologist, University Hospital Southampton

  Dr Nitin Mahobia is working as a Consultant Microbiologist in the Department of Infection at University 
Hospital Southampton, with a special interest in surgical infections. He has the additional role of 
Deputy Director of Infection Prevention and Control, overseeing all aspects of Infection control. He is 
also Laboratory Director of bacteriology and involved in both diagnostics and strategic issues related 
to antimicrobial resistance across various levels of organisations.

  Dr Mahobia went to Medical school in India and, after arriving in the UK in 2004, worked in many 
hospitals across the UK in various roles, before joining training for Medical Microbiology in London and 
Surrey. He also worked as a Consultant in Singapore for two years, where he was a member of the 
National Antimicrobial Resistance expert panel. He has given many presentations as part of increasing 
awareness for antimicrobial resistance, and is actively involved in research including antimicrobial 
resistance.

  Dr Mahobia takes great interest in comparing different health systems, and also takes interest in 
primary care as he is married to a General Practitioner. He has two daughters, and is now working on 
the uphill task of changing the world so that it becomes a better place for future generations.

 Dr Nabeela Mughal 
 Infectious Diseases & Microbiology Consultant, Chelsea & Westminster Hospital Trust

  Dr Nabeela Mughal is an Infectious Diseases physician and Clinical Microbiologist with special 
interests in healthcare associated infection, invasive fungal infections, infection prevention and 
control and outbreak management and antimicrobial and antifungal stewardship. As the Director of 
Infection Prevention and Control, Nabeela leads on advancing excellence in patient care through the 
development and delivery of patient pathways incorporating rapid diagnostic tools, providing ward 
to board assurance at an executive board level. Nabeela is an established senior leader and remains 
the COVID-19 strategic lead for her Trust with her experience spanning policy development, planning, 
sustainability, leadership and governance of all infection related aspects of care. 

  She works clinically across secondary and tertiary care for patients with acute and chronic infections 
in London and is also a strategic member of the North West London Infection Prevention and Control 
Group for the Integrated Care System (ICS) , reviewing and shaping infection strategy and driving 
forward improvements at a regional level.

  Nabeela's qualifications include MBBS, BSc, MSc in clinical microbiology, FHEA and DipULT and she is 
a Fellow of the Royal College of Pathologists and a Member of the Royal College of Physicians.

 Dr Aimee Murray
 Lecturer, University of Exeter

  Dr Murray’s research aims to understand how antimicrobials and other substances can drive evolution 
of AMR, particularly at environmentally relevant concentrations.
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 Dr Louise Sweeney
 Consultant Medical Microbiologist, Liverpool

  Specialist interests include infection in Haematology and Transplant patients, antimicrobial 
susceptibility testing and the approach to clinical management of multi-drug resistant infections, 
particularly those caused by Gram negative bacteria. Non-clinical interests include training and 
education of clinicians and allied professionals within and without the Infection Specialties.

 Miss Beth Woods
 Senior Research Fellow, University of York

  Beth is a Senior Research Fellow at the Centre for Health Economics, University of York. Beth has 15 
years of experience as a health economist working in the private sector and academia. In 2018 she 
co-authored a report detailing a framework for assessing the value of new antimicrobials. Beth is 
also currently working on the NICE, NHS England and DHSC project to evaluate and pay for two new 
antimicrobials based on this framework.

 Dr Mandy Wootton
  Consultant Scientist/Operational Manager, Specialist Antimicrobial Chemotherapy Unit (SACU),  

Public Health Wales

  Mandy is currently Consultant Scientist/Operational manager of the Specialist Antimicrobial 
Chemotherapy Unit (SACU) in Public Health Wales, a unit providing an antibiotic resistance reference 
service to Wales. She has >20 years experience of susceptibility testing methods and resistance 
mechanisms. She is secretary of the BSAC susceptibility testing committee, providing educational 
workshops and conferences plus is an active participant in developing EUCAST methodology and 
guidelines for the European Development Laboratory (EDL). Prior to Cardiff she spent over 10 years  
in clinical research on antibiotics in Bristol, where she completed her PhD in glycopeptide resistance  
in S. aureus.
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SPONSORS

A. Menarini
A. Menarini Farmaceutica Internazionale SRL in the UK, is dedicated to launching products that respond to the genuine medical 
needs of patients and physicians, the company now markets a portfolio of products in the areas of microbiology and infectious 
disease.

For more information on our anti-infective portfolio please contact antibiotics@menariniuk.com

 

Eumedica
As an independent and international pharmaceutical company we aim to ensure medical care continuity. With more than 30 years' 
experience, we have become a key international player in the industry.

Thanks to our network of local agents, Eumedica is proud to serve and take care of more than 40,000 patients on a yearly basis, 
in more than 30 countries. Quality is at the heart of all our actions through strict compliance rules, ethical standards and the 
accurate medical information provided.

Eumedica ensures the continuity of access to quality & lifesaving therapeutic solutions for healthcare practitioners and patients. 
We focus on maintaining a diversified range of therapeutic solutions that cover critical unmet medical needs.

The therapeutic areas we focus on are: Infectious Diseases; Cardiovascular Disorders & Haematology; Gastroenterology and 
Gastro Intestinal Surgery; Central Nervous System – Psychosis management; Anaesthesiology.

Pfizer
Pfizer is committed to developing breakthroughs that change patients’ lives. Today, Pfizer UK offers a diverse portfolio to patients 
including over 20 antibacterial and antifungal medicines. With infectious disease continuing to be a threat to global health, Pfizer 
is supporting the appropriate use of antibacterial/antifungal agents to protect patient health.
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Shionogi
Shionogi Europe is committed to applying our patient-first approach in everything we do to develop innovative medicines. Our 
research-led culture is defined by a distinct openness and close partnership approach to discovering and developing medicines 
addressing serious unmet medical needs. Our development approach goes hand-in-hand with the collaborative drug discovery 
process that lies at the heart of Shionogi and our people.

Shionogi has remained committed to the development of anti-infectives, despite antimicrobial resistance (AMR) being a crucial 
public health challenge and an area of unmet need. We are proud of our on-going commitment to the research and development 
of antimicrobial therapies and are working hard to ensure that individual patients and society as a whole continue to benefit from 
effective drugs to combat AMR.

Specfic
Specific Diagnostics has developed in vitro diagnostic systems based upon a unique, patented metabolomic signature technology 
that enables rapid detection and identification of microorganisms as they grow in culture. Its first commercial application applies 
this fundamental new platform to the rapid determination of antimicrobial susceptibility directly from positive blood cultures, as 
well as isolate dilutions. Specific is based in Mountain View, CA, with subsidiaries in Ireland, France and the UK.
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POSTER ABSTRACTS
Kitchen sponges – home sweet home for carbapenem-resistant Klebsiella spp. 
Hanne Debergh, PhD student, Scientific service Foodborne Pathogens, L. Delbrassinne, C. Garcia-Graells, K. Van Hoorde,  
Sciensano, Belgium

Introduction
Although research on foodborne diseases is well documented for certain micro-organisms, less research has been undertaken on 
cross-contamination with Enterobacteriaceae from food within the kitchen environment. In this study, we analyzed the presence of 
Klebsiella spp. and Raoultella spp. and their antibiotic resistance in 100 used kitchen sponges. In a domestic environment, kitchen 
sponges are commonly used by consumers for doing the dishes and/or cleaning kitchen surfaces. Given their multi-purpose use, 
their often high humidity and presence of organic residuals they are considered a favorable habitat for various groups of micro-
organisms and could serve as a vehicle in transmission of foodborne pathogens (Marotta et al.; Møretrø et al.).

Material & Methods
A total of 100 kitchen sponges alongside a questionnaire regarding hygienic parameters were randomly collected from domestic 
environments and analyzed within 24 hours after arrival in the lab. Kitchen sponges were immersed in 100 ml buffered peptone 
water, homogenized and incubated at 37°C for 24 h ± 2 h. Ten μl of this enrichment was plated on MacConkey agar (Bio-Rad) and 
incubated at 37°C for 24 h ± 2 h. Presumptive Klebsiella spp. and Raoultella spp. were isolated and confirmed by MALDI-TOF MS. 
Antibiotic resistance testing (ART) was performed on all Klebsiella spp. and Raoultella spp. isolates following the EUCAST guidelines. 
Whole genome sequencing was performed using the Illumina platform.

Discussion
A total of 65 % of the kitchen sponges were positive for Klebsiella spp. or Raoultella spp. The species Klebsiella oxytoca was 
detected in 78,5 % of positive samples, followed by Klebsiella pneumoniae (12.31 %), Raoultella ornitholytica (4.62 %), Klebsiella 
variicola (1.54 %), Klebsiella aerogenes (1.54 %) and Raoultella planticola (1.54 %). To the best of our knowledge this is the first study 
performed on detection of Klebsiella spp. in kitchen sponges from Belgium and has comparable results with previous studies(Marotta 
et al.; Møretrø et al.; Osaili et al.). We hypothesize the high positivity rate is caused by cross-contamination. ART revealed the 
presence of one carbapenem-resistant isolate, with resistance against ertapenem and meropenem. Reduced susceptibility to
carbapenems was caused by the presence of blaSHV-36 combined with porin deficiency. Klebsiella spp. can be part of the 
commensal flora of human intestines but are considered to be opportunistic pathogens. Klebsiella spp might present antimicrobial 
resistance and carbapenem-resistant enterobacteriaceae are taken up in the WHO global priority list of antibiotic-resistant bacteria.

Conclusion
High prevalence of Klebsiella spp. and a carbapenem-resistant isolate in kitchen sponges highlight the occurrence of cross-
contamination from food and the possible risks for foodborne disease associated with this kitchen tool. These findings advocate for 
good hygienic measures within a household setting.

References
Marotta, Stefania Maria, et al. Italian Journal of Food Safety, 2019
Møretrø, Trond, et al. International Journal of Food Microbiology, 2021
Osaili, Tareq M., et al. BMC Public Health, 2020
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Major Bacteria Species Surface Contaminants in Hospitals of Littoral Region, Cameroon 
Takemegni Wandji Jonas Merlin1, 2, Assob Nguedia Jules Clement1* , Ateudjeu Jeurome3, 4, 5, Enow Orock George1, Ngowe Ngowe Marcelin1, 6

1 Department of Biomedical Sciences, Faculty of Health Sciences, University of Buea,, Cameroon
2 Department of Medical Laboratory Sciences, New-Bell District hospital, Douala, Cameroon
3 M. A. SANTE (Meilleur Accès aux Soins de Santé/Better Access to Health Care), Yaounde, Cameroon
4 Department of Biomedical Sciences, University of Dschang, Dschang, Cameroon
5 Division of Health Operations Research, Ministry of Public Health, Yaounde, Cameroon
6 Department of Clinical Sciences, Faculty of Medicine and pharmaceutical Sciences, University of Douala, Cameroon

Background
Globally, the levels of healthcare-associated infections (or nosocomial infections) are important high and especialy those due to 
bacterial are significant and costly. Healthcare environments provide a worriying reservoir for spreading infections. According to 
World Health Organization (WHO) Low and Middle-Income Countries may be particularly at risk. Hence, the need to perfom timely 
assessement of surface contamination of bacterial origine, in four different hospitals in major units of the Littoral Region, Cameroon.

Method
A cross-sectional and descriptive study was conducted from December 2018 to May 2019. A simple random sampling was used 
to swap 10 selected equipment (treatment tables, operating tables, delivery tables, office tables, anaesthesia equipments, surgical 
aspirators, oxygen concentrators, wheelchairs, patients and office chairs) and 10 materials (fans, patient bedside tables, patient bed 
rails, trolleys, door handles, negastoscopes, baby scales, air conditioners, Antiseptic container boxes and Antiseptic container covers). 
In the mornings after disinfection but before start of work in each unit, we collect all selected equipment and materials using sterile 
swabs moistened in sterile normal saline and immedialy transported to the microbiology laboratory for processing. After
inoculation in four agar media consecutively (tree sectors petries disk with different medium Eosine Metyleine blue, Cled and Manitol 
salt agar and the blood agar media in one segmented petrie disks) and incubated in appropriate conditions. Identification and 
confirmation were base on morphological characteristics of bacteria colonies , microscopy and biochemical methods using API staph, 
strepto and 20ETM gallery Biomerieux.

Results
Of a total of 236 samples collected, 119 (50.4%) showed bacterial growth, 33 different species of wich 62/119 (52.10%) were Gram 
positive cocci, 57/119 (47.90%) Gram negative bacilli. S.aureus, 45/119 (37.81%), E. coli 6/119 (5.04%) and Acinetobacter spp 4/119(3.36%) 
were the most common contaminants. Patient bedside tables, office chairs and patient bed rails were the highest contaminants 
respectively 14/119 (11.76%), 13/119 (10.92%) and 12/119 (10.08%). Emergency units was the mainly contaminated area for Gram 
positif cocci, 12/62 (19.35%) majority S. aureus 9/62 (14.51%) as most as Gram negative non enterobacteriaceae 11/31(35, 48%) with 
predominance of C .meningoseptica and M.heamolytica both 2/31(6.45%). Therefore for Gram negative bacilli enterobacteriaceae 
family, the highest level of bacterial isolates were recovered in laboratory 7/26 (26.92%), in which E. coli was predominantly reported 
4/26 (15.38%). However, S. aureus was the only species found in all hospitals and units.

Conclusion
Hospital environment is a serious reservoir of bacteria. This work will help clinical care and decision making to take appropriate  
actions to improve sanitation and ensure control measures to limit the spread of hospital-acquired infections.

Keywords
Bacteria Species, Contamination, Hospital Environment, Littoral, Cameroun
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Pattern of antibiotics resistance and phenotypic characterization of Multidrug resistant bacteria isolates in four hospitals of 
Littoral region, Cameroon 
Merlin Jonas Wandji Takemegni1, 2, Clement Jules Nguedia Assob2,7*, Jérôme Ateudjieu3, 4, 5, George Orock Enow2, Francois-Xavier Mbopi-
Keou 8, Marcelin Ngowe Ngowe6, 7

1. Department of Medical Laboratory Sciences, New-Bell District Hospital, Douala, Cameroon
2. Department of Medical Laboratory Sciences, Faculty of Health Sciences, University of Buea, Buea, Cameroon
3. Division of Health Research, M. A. SANTE (Meilleur Accès aux Soins de Santé/Better Access to Health Care), Yaounde, Cameroon
4. Department of Public Health, University of Dschang, Dschang, Cameroon
5. Division of Health Operations Research, Ministry of Public Health, Yaounde, Cameroon
6. Department of Surgical Sciences, Faculty of Medicine and pharmaceutical Sciences, University of Douala, Douala, Cameroon
7. Department of Biological Sciences, Faculty of Medicine and pharmaceutical Sciences, University of Douala, Douala, Cameroon
8. Department of Microbiology, Virology and Immunology, Faculty of Medicine and Biomedical Sciences, University of Yaounde I, Yaounde, Cameroon

Background
Contaminated hospital surface have been recognized to be the most significant reservoir of multidrug resistant bacteria (MDRB). 
The aim of this study was to describe phenotypical characterics of Multidrug resistant bacteria species surface contaminants in four 
hospitals of Littoral region, Cameroon.

Methods
We conducted a descriptive hospital based cross-sectional study from December 2018 toMay 2019. A simple random sampling 
was used to swap 10 selected equipment and 10 materials in the mornings after disinfection but before the start of work in seven 
units (Medical, Paediatric, Operating Theatre, Laboratory, Surgical, Emergency and Maternity). After inoculation in four agar media 
consecutively (Eosine Metyleine blue, Cled, Manitol salt agar and blood agar ) and incubated in appropriate conditions, the Kirby-Bauer 
disk-diffusion method was used for antimicrobial susceptibility test. Phenotypic methods using specific indicator discs were used for 
screening and confirmation of MDRB, of which: extended-spectrum beta-lactamase (ESBL)-producin , methicillin-resistant
Staphylococcus aureus (MRSA), Vancomycin resistant Staphylococcus aureus (VRSA), Vancomycin-resistant Enterococcus faecalis 
(VRE), Vancomycin -resistant coagulase negative Staphylococcus (VRCoNS), (MDR) multidrugresistant and Extensive drug-resistant 
(XDR). Control strains, E. coli ATCC 25922 (non ESBL-producer) and K. pneumoniae 700603 (ESBL-producer) and Staphylococcus 
aureus ATCC 25923 (Methicillin sensitive S. aureus) were used to ensure both: Ability to support growth of the target organism(s), 
ability to produce appropriate biochemical reactions and adequate inhibition zone diameters.

Results
Among 50.4% (119/236) showed positive bacteria growth, a total of 89 (13 species), predominant bacteria and those more likely to 
cause nosocomial infections were selected and tested each one to 18 antibiotics. There was high level of resistance to Penicillin 
(amoxicillin (77.5%) and Oxacillin (76.4%)), followed by 3G Cephalosporine (Ceftazidime (74.2%)) and Monobactam (Aztreonam (70.8%)). 
Although the least level of resistance was observed in Carbapenem (imipenem (5.6%)). The overall prevalence of MDRB was 62.9% 
(56/89). MRSA were the mostly detected 57.5 % (30/89), followed by ESBL 10.1% (9/89). The lowest percentage was recorded by VRE
and XDR both with 1.1% (1/89). According to the type of MDRB in selected isolated bacteria, all the strains (100%) of 2 species, especially 
A. hydrophilas, and E. feacalis were characterized MDRB. However, S. aureus strains reported significant rate of MDRB 84.4% (38/45) 
and recorded 4.4% (2/45) strains of ESBL. Moreover, non-fermenting Gram negative bacilli, P. pneumotropica provided 75% (3/4), as
well as the only Gram negative bacilli specie where one strain was resistant to more than three different class of tested antibiotics 
included Carbapenem (imipenem) and consequently named XDR with 25% (1/4). Military hospital of Douala and Emergency unit was 
the MDRBs dominantly contaminated area respectively 39.3% (22/56) and 17.9% (10/56).

Conclusion
MDRB occurred to be a current public health problem as well as hospital surfaces are worrying reservoir that can be spread to patient, 
health professionals and visitors. Our results could serve as a timely regional data of hospital surface epidemiological surveillance 
basis on which preventive strategy of HAIs and AMR should be buit.

Keywords
Phenotypic methods, multidrug-resistant bacteria,
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In vitro activity of cefiderocol and comparators against Gram-negative pathogens: ARTEMIS study in the UK 
D. Wareham1, M. Attwood2, A.L. Casey3, M. Coyne4, D. Hughes5, M. Lister6, J. Nahl7, J.D. Perry8, A. Santerre Henriksen9, C. Longshaw10

1Queen Mary University, London, UK; 2PK/PD Laboratory, North Bristol NHS Trust, UK; 3University Hospitals Birmingham NHS Foundation Trust, Birmingham, UK; 4Scottish 
Micro Ref Lab (SMiRL), Glasgow, UK; 5Manchester University Hospital NHS Foundation Trust, Manchester, UK; 6Nottingham University Hospitals NHS Trust, Nottingham, 
UK; 7Leeds Teaching Hospitals NHS Trust, Leeds, UK; 8Freeman Hospital, Newcastle upon Tyne, UK; 9Maxel Consulting ApS, Jyllinge, Denmark; contractor for Shionogi; 
10Infectious Diseases, Shionogi B.V., London, UK.

Objectives 
Cefiderocol (CFDC) is a novel siderophore cephalosporin approved in Europe for the treatment of infections caused by aerobic Gram-
negative (GN) bacteria in adults with limited treatment options. The aim of the ARTEMIS study was to evaluate the in vitro activity of 
CFDC and comparators against recent clinical isolates collected across five countries in Europe. Here we report susceptibility data 
from isolates collected in the UK.

Methods 
From January–December 2020, GN clinical isolates were collected from hospitalised patients from all infection sites (excluding the 
urinary tract). Duplicate isolates of the same species from a single patient were excluded. As a prespecified target, each laboratory 
collected 75 isolates, with: 20 Klebsiella spp., 20 other Enterobacterales, 20 Pseudomonas aeruginosa and 15 Acinetobacter 
baumannii isolates expected to be included. CFDC susceptibility testing was conducted using disc diffusion (with 30 μg discs) 
on Mueller-Hinton agar and Sensititre™ broth microdilution (BMD) panels (EUMDROXF; centrally tested at International Health 
Management Associates [IHMA]). Susceptibility by disc diffusion was reported using zone diameter breakpoints (BPs) of ≥22 mm 
(or ≥17 mm for A. baumannii isolates, corresponding to minimum inhibitory concentration [MIC] values below the pharmacokinetic/
pharmacodynamic BPs of ≤2 mg/L). Comparator susceptibility was determined using custom research use only Sensititre™ BMD panels 
(CMP2SHIH) according to the European Committee of Antimicrobial Susceptibility Testing (EUCAST) method for BMD. Antimicrobial 
susceptibility was interpreted according to EUCAST clinical BPs (v.11 2021).

Results 
In total, 517 isolates were collected from eight UK hospitals, of which: 308 (59.6%) were Enterobacterales (including 147 [28.4%] 
Klebsiella spp.), 148 (28.6%) were P. aeruginosa and 33 (6.4%) were A. baumannii. The most common sites of infection were 
bloodstream (n=245; 47.4%), respiratory tract (n=158; 30.6%) and skin (n=59; 11.4%). A high percentage of Enterobacterales (90.2%), P. 
aeruginosa (96.6%) and A. baumannii (96.9%) isolates were susceptible to CFDC by disc diffusion. By central laboratory testing (MIC), 
99.0% of Enterobacterales, 99.3% of P. aeruginosa and 93.9% of A. baumannii isolates were susceptible to CFDC. High susceptibility 
rates (>85%) were also observed for all comparator agents (Table 1). A total of 32/517 (6.2%) isolates were carbapenem resistant, the 
majority of which (22/32, 68.8%) were susceptible to CFDC by disc diffusion.

Conclusions 
Among clinical GN isolates collected from UK hospitals in 2020, a high percentage (98.6%), including carbapenem-resistant isolates, 
were susceptible to CFDC by BMD. These data support the use of CFDC in patients with GN infections and limited treatment options. 
The differences identified between EUCAST disc diffusion and BMD using Sensititre™ panels for CFDC highlight that disc diffusion 
underestimates Enterobacterales susceptibility to CFDC, which is mainly a result of the area of technical uncertainty (where isolates 
with MIC of 2 mg/L have a zone diameter of <22 mm and are characterised as resistant). This requires further investigation to explore 
whether the EUCAST zone diameter BP is optimal for CFDC disc testing.

Table 1. CFDC susceptibility based on disc zone diameters; CFDC and comparator agent susceptibility based on MIC from BMD 
(EUCAST clinical BPs v.11, 2021) 

*Isolates were defined as MEM-susceptible with a BP of ≤8 mg/L (relating to high-dose extended-infusion [2 g, 3 h infusion] MEM), based on EUCAST recommendations. 
ATU, area of technical uncertainty; CFDC, cefiderocol; CST, colistin; C/T, ceftolozane-tazobactam; CZA, ceftazidime-avibactam; I/R, imipenem-relebactam; MIC, minimum 
inhibitory concentration; MEM, meropenem; MVB, meropenem-vaborbactam.
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Nosocomial Neurosurgical Meningitis due to XDR Pseudomonas aeruginosa: Clinical Experience with Cefiderocol 
D R Stevenson1, B P Cherian1, M Kinzig2,F Sörgel2, D W Wareham1, 3

[1] Royal London Hospital, Barts Health NHS Trust, London UK. 
[2] IBMP, Institute for Biomedical and Pharmaceutical Research, Nürnberg-Heroldsberg, Germany 
[3] Queen Mary University of London, UK.

Carbapenem resistance due to Metallo-β-lactamase-production is relatively uncommon in Pseudomonas aeruginosa infections in the 
UK. We report a case of post-operative meningitis caused by a New-Delhi Metallo-β-lactamaseproducing (NDM-1) strain, outlining the 
microbiological and management challenges.

The patient was admitted to intensive care after craniotomy and evacuation for an intracerebral haemorrhage. Three weeks later she 
was febrile due to nosocomial meningitis. Purulent material evacuated from extradural and subdural spaces cultured P. aeruginosa, 
along with blood cultures and cerebro-spinal fluid (CSF). Susceptibility testing as per EUCAST methodology indicated the isolate was 
resistant to all β-lactams, aminoglycosides and quinolones but susceptible to colistin. Susceptibility to cefiderocol by disc diffusion 
was in the area of technical uncertainty at 21mm (S≥22mm). Immunochromatographic flow testing (CARBA5 NG Biotech) detected 
an NDM carbapenemase. Whole-genome sequencing (Illumina) confirmed the presence of blaNDM-1 and a plethora of AMR genes 
responsible for the XDR phenotype [cephalosporins (blaPDC-10, blaOXA-488), aminoglycosides (aph(3')-VIa), quinolones (crpP), 
macrolides (mph(E), msr(E)), phenicols (catB7) and fosfomycin (fosA)]. No mutations in PBPs associated with resistance to β-lactams or 
iron acquisition systems involved in uptake of siderophore conjugated antibiotics were identified. The isolate belonged to sequence 
type 1047, serotype 07, previously identified as a highrisk epidemic clone originating in Myanmar.

Treatment was commenced with intravenous and intrathecal colistin as well as intravenous cefiderocol (fig 1); a novel siderophore 
cephalosporin licensed for gram-negative infections with limited treatment options. No synergy between the 2 drugs could be 
demonstrated in checkerboard assays. Although CSF sterility was achieved on three subsequent cultures with clinical response, the 
patient sadly died due to the underlying intracerebral injury. Four other patients subsequently became colonised with this strain and 
infection control measures (twice weekly screening of all patients, environmental cleaning, water testing, isolation of cases) were 
instituted, bringing the outbreak under control. Variable number tandem repeat analysis linked these strains to that of another patient 
discharged from the unit 9 months prior, but not previously reported in the UK.

The first problem encountered was a lack of evidence for the central-nervous system penetration of cefiderocol and efficacy in the 
treatment of meningitis. The external ventricular drain required to administer intrathecal colistin enabled us to monitor CSF cefiderocol 
levels. Five CSF samples were shipped at -80°C for analysis in Germany by mass spectrometry. CSF cefiderocol levels of 1.22μg/mL, 
1.34μg/mL, 2.39μg/mL, 3.53μg/mL and 3.90μg/mL were disappointingly close to the pharmacodynamic breakpoint of 2μg/mL and 
only available after treatment withdrawal. Dosing of cefiderocol was initially cautious starting at 1g/8hrly due to a creatinine clearance 
of 53mL/min but later increased to 1.5g/8hrly. Further dose increases guided by serum and CSF monitoring could feasibly lead to 
therapeutic CSF cefiderocol levels. Clinical and pharmacological studies are needed in this area. To our knowledge this is the first 
attempt to treat a case of XDR neurosurgical meningitis using cefiderocol with precision treatment and achieving microbiological cure.
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Antimicrobial activity of Ruthenium-based metallotherapeutics against Pseudomonas aeruginosa 
Nicole S. Britten, Jonathan A. Butler, Manchester Metropolitan University

Pseudomonas aeruginosa is a Gram-negative opportunistic pathogen which is highly resistant to antibiotics and biocidal products 
used in both medical and industrial environments respectively. Metal-based compounds have been used as antimicrobial agents 
throughout history for a broad range of applications. More recently, it has been shown that Ruthenium (Ru)-based compounds have 
potent antimicrobial properties and in contrast to traditional antibiotics, these are thought to elicit antibacterial activity at multiple sites 
within the bacterial cell, which will undoubtedly reduce the possibility of resistance evolution. Minimum inhibitory and bactericidal 
concentration (MIC / MBC) assays, coupled with disc diffusion assays were used to screen a library of Ru-based compounds. One 
lead compound was identified which was highly active at inhibiting growth of multiple strains of P. aeruginosa at ≤32 μg / mL. Crystal 
violet biofilm assays were performed which showed a decrease in biomass following exposure over a 24 h period. Scanning electron 
microscopy was used to reveal morphological changes in the bacterial cell ultrastructure when exposed to the Ru-based compound, 
with evidence of membrane perturbation which supported a proposed mechanism of antimicrobial activity. These findings make a 
significant contribution towards the search for novel bactericidal agents and further research is now focussed on determining the 
potential for use as novel adjuvants within medicinal applications such as wound care management.
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Antibiotic Sensitivity Response of adeABC in the Presence of a G-Quadruplex DNA Molecule 
Chisom Meludu and Christopher O'Kane, School of Life Science, Anglia Ruskin University, Cambridge

G-quadruplexes are secondary nucleotide structure formed from hydrogen binding and stacking of guanine bases at their Watson-
Crick and Hoogsteen edges. These structures have confirmed roles in specific genes such as within replication, and the switching on 
or of transcription and translation. However, the full potential of these molecular tools has yet to be fully unlocked. The utilization of 
quadruplexes as molecular tools as well as the further understanding of their mechanistic roles within genetic regulation could lead to 
the development of novel therapeutic strategies against drug resistance.

Antibiotic sensitivity profiling studies in forty-three (43) clinical Acinetobacter baumannii strains revealed multi-drug resistant 
properties to ertapenem, meropenem, tetracycline and ciprofloxacin. The role of the efflux pump genes, adeABC, to the resistance 
observed was further confirmed by an inhibitory assay in the presence of PaβN (30μg/ml). Results showed a 97.8% decrease in 
bacterial growth with ertapenem at a concentration of 125μg/ml when compared to cells without PaβN. However, PaβN is not a viable 
pharmaceutical compound, as it has toxic properties harmful to live. Therefore, quadruplexes having similar function of inhibiting the 
mechanism of efflux genes in resistance introduces a substantial alternative in developing a novel antimicrobial therapy.

Potential quadruplex forming sequences within the adeABC gene of A.baumannii (NZ_CP009257.1) using a predictive software 
tool, QGRS Mapper, were identified. Assembly of the identified sequences was initiated through the instruction of monovalent 
metal cations (potassium or sodium; 6.8 pH) by heat denaturation assays. Assembly products were further analysed using UV-Vis 
spectrophotometry, where a thermal difference spectrum (95⁰C – 20⁰C) was produced, allowing the observation of characteristic 
quadruplex spectra. A second technique, DNase Assay, was used for additional confirmation of quadruplex assembly, as quadruplexes 
are resistant to the enzymes degradation activity.

Five (5) assembled sequences indicated results characteristic of a quadruplex structure formation. A sequence, ade9, was then 
introduced at 1 a.u. concentration (260 nm) into the bacterial cells of NCTC 12156 strain and incubated with antibiotics at 37 ⁰C. It is 
expected that the introduced assembled quadruplexes would competitively bind to quadruplex-associated-proteins innate within 
the cells. Where a quadruplex present in cell results in the upregulation of a gene, the introduced quadruples should be observed to 
result in down-regulation of the efflux pump, increasing sensitivity to the antimicrobial agents. Experiments showed results accepting 
the proposed hypothesis, with a significant decrease in bacteria growth, indicating a decrease in resistance to the antibiotics. 
Resistance of microbes to available therapeutics continues to gain an increased level of concern, posing a threat to life and economy. 
Identification of the roles of quadruplexes in antimicrobial genes has the potential to unlock a new era for antibiotic therapeutics. 
Targeting the action of these physiologically active structures may inhibit resistance mechanisms and restore the efficacy of many 
antimicrobial chemotherapies.


