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Antimicrobial Resistance (AMR):
It’s here. How bad can it get?

David Holland 



Several major reports in recent years and 
media interest…



Development of AMR: 

• Selective pressure

• Survival of the 
fittest → spread

Resistant
bacterial 
spread

Antibiotic effectiveness



The hammer: Antibiotic prescribing

In NZ about 85-90% human antibiotics prescribed in the community
and  10-15% in hospital
Inappropriate antibiotic prescribing ± 50% in both settings



The Anvil: Spread of resistant organisms

• Introduction from 
elsewhere ‘pre-packaged’ 
eg. Carbapenem-resistant 
organisms

• Travel/medical tourism

• Hospitals/LTCF



Antimicrobial Resistance



Rise of ESBLs in NZ







ESBL CPE

The Evil Progeny…



What are carbapenems? What’s the 
worry?

e.g. Meropenem
Ertapenem

penicillin

amoxicillin

Augmentin, cefuroxime

ceftriaxone

tazocin

meropenem

Bare or “Claytons”





Carbapenem Resistant Organisms (CRO): what 
are they?

CRO

Carbapenem resistant 
Enterobacterales (CRE)

CPE

others
OXA

KPCNDM

CPE: Carbapenemase Producing 
Enterobacterales eg E. coli
Klebsiella. Plasmid mediated –
easily spread

The Gut: natural habitat



Global carbapenem resistance:
Darker is worse

The Lancet Infectious Diseases 2013



Increase in resistance may be rapid

Italy moved 
from green to 
red in 7 yrs



Arcilla, M. S. et al. Import and spread of extended-spectrum beta-lactamase-

producing Enterobacteriaceae by international travellers (COMBAT study): a

prospective, multicentre cohort study. Lancet Infect Dis 17, 78-85,

doi:10.1016/S1473-3099(16)30319-X (2017).

Fournier, S. et al. J Travel Med 19, 320-323, 

doi:10.1111/j.1708-8305.2012.00641.x (2012).

Global resistance and risk :
travellers can acquire



What's happening in NZ and CMH?



Source: ESR surveillance

CPE in NZ 2009-2017



NZ: individuals found to be colonised/infected with CPE
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Counties Manukau ESBL and CRO timeline
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CROs: Note scale but also
only about 15ys behind ESBLs. 

Outbreak studies of CRO blood stream 
infection have reported mortality rates of 40-
60%

*

*



Tamma et al. Clin Infect Dis 2017

Villegas MV et al. PLoS ONE 2016

CPE & Mortality



CMH Illustrative cases and incidents

Returned traveller from
India. CVA and hospital 
admission
returned NZ
Placed in multi-bed room
Discovered to have multiple 
MROS (NDM, KPC, Several 
ESBLs, VRE
Infection Control response

Returned traveller to India
Surgery to Knee in India
Revision Surgery NZ
CRO and ESBL in knee
Untreatable
Above knee amputation

Returned traveller India
Admission to hospital in 
India with collapse. Returned NZ
Immediately admitted to MMH
Unwell, pulmonary emboli
Spinal infection – paralysis
ESBL and CRO colonised bowel
and bladder. Spinal unit
Repeat urosepsis with ESBL 

and CRO

Afghani NZ resident
Travel Afghan -> India hospital for 
couple of weeks
Pan-resistant P aeruginosa 
septicaemia and also pan-resistant 
K. pneumoniae septicaemia. Self-
patriated on commercial flight with 
u/catheter and femoral catheter
UTI with large prostate abscess



Incident One: burns outbreak: Index Patient

• Patient transferred from 
Tahiti for further 
specialized burn care

• Extensive burns

• Clinically septic

On admission:

Strict infection control and isolation.
Fashioned a treatment



Timeline of Burns patients: a tale of transmission

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

WEEK

7F
NZer. 
Flame 
injury 40%

68M
Sailor. Not NZ. Burned in boat 
explosion. Transfer from 
overseas hospital. 85% supfl 

*

58F
NZer
45% TBSA 
(33% full 
thickness)

* * *
Admission 
27 Dec
Bacteraemic

Vascular
catheter tip 
then tissues 
and blood 
cultures P. 
stuartii

Very Stormy course, several postive blood cultures, tissue cultures
Transmission of resistance element  to other organisms. Given 

novel antibiotic regimen

2 February: tissues P. stuartii 

and K pneumoniae  NDM and 
BC
Ischaemic bowel

*

admission 11 Dec
Blood cultures positive on admission 
carbapenem resistant P. stuartii

Admitted  17 Jan
*

discharged 23 April

PATIENT A

PATIENT B

PATIENT C

Multiple tissue and blood cultures positive
Five different CRO

Prolonged bacteraemia with CRO and Candida

eventually recovered and discharged home with support

Multiple multi-team IC discussions/investigations/interventions

OUTBREAK declared



So what can we do?



Incident Group Planning
Incident/Emergency 

Managers

Infectious Diseases

Microbiology

Infection Control

Burns

Surgeons

Nurses

Managers

Hospital Senior 
Management

Occupational Health



How is it spread? Break transmission 
route

Spread by Contact

Hands

Shared Equipment

Environmental/surfaces



A sting in the tale..

• Another burns patient  in the ICU isolation room found to have 
same CPE 6 months later 

• ? Route of acquisition

• Re-investigation

• Surveillance

• None for last year



Incident Two: Haematology Day Ward (HDW)

• Patient attends HDW regularly

• Went on holiday to India

• Visited a relative in hospital (20 mins)

• Arrived back in NZ. Continued to attend day ward

• Admitted for unrelated reason to hospital

• Screened and found to be CPE positive.

• Screening of HDW patients undertaken



The role of an Outpatient Clinic: transmission from hospital A to 
B in outpatient clinic



Outbreaks in 2 separate hospitals with related NDM 
beta-lactamase K. pneumoniae





NHI warnings:
Visibility &
adherence

Travel/healthcare Qs
For screening and documentation

Physical spaces
to isolate and able 

to disinfect from
first encounter

WHAT NEEDS
TO BE DONE



Incident 3: TRA (Nov-Dec ‘18)

• Child found to be CPE+ on a screen for other reasons –no clear 
reason/source. Surgical patient

• Within a few weeks and adult found to be also CPE+. Also had been 
to OT.

• Whole genome sequencing found related to  an isolate from a 
patient admitted from overseas hospital in October

• No established link between the patients
• Widespread screening potential contacts – no further isolate found. 

No isolate in 7 months 



Incident 4: current investigation

• Elderly patient – screened on admission CPE +
– Unrelated to any at MMH before on WGS

– No foreign travel

– Lives in LTCF

– Investigation to try and discover where patient could have acquired from…

– Further patient in LTCF with same WGS

– Isolate related to patient from another DHB screened from Private Hospital 
(history of travel to Bali)



Rising tide

Clinical

Subclinical

Increase in transmission - colonisation

Detection of transmission & infection



CPE: numbers of patients cf. number of admissions at CMDHB

Need to 
‘bend the 
curve’



Burden: present and future



Conclusion
ABR is associated with a high mortality risk and increased economic costs with 
ESKAPE pathogens implicated as the main cause of increased mortality. Patients with 
non-communicable disease co-morbidities were identified as high-risk populations.

AMR increases health-care costs, length of stay in hospitals, morbidity and mortality 
in both developed and developing countries.  A recent report estimated that 10 
million deaths will be attributed to AMR by 2050, and 100 trillion USD of the world’s 
economic outputs will be lost if substantive efforts are not made to contain this 
threat



The estimated 
burden of 
infections with 
antibiotic-resistant 
bacteria is 
substantial 
compared with that 
of other infectious 
diseases and has 
increased since 
2007



Burden of AMR: EuropeOrganism/resistance type

Age

Deaths by organism and country

Total DALYs
By country



antibiotic resistance potentially 
threatens the safety and efficacy of 
surgical procedures and chemotherapy





“In light of the increasing problem of bacterial 
resistance to antibiotics, current prescribing 
guidelines recommend that antibacterial 
preparations should be used only in cases of clinical 
infection, not for bacterial colonisation”. 

Prudent
Prescribing
Guidelines:



NZ

Released August 2017 on MoH website



Mycoplasma bovis: the cost of 
an emergency in primary 

industry



Pithy key take home
messages (?):

• Awareness of AMR: the threat to modern 
medicine

• Awareness of risk factors: 
– healthcare/hospitalization/overseas travel/antibiotic exposure

• Implementation and adherence of IP&C 
measures
– in to practice, LTCF

• Antimicrobial stewardship: 
– guidelines for prescribing (common areas: RTI, ASB, chronic leg ulcers)



Discussion


