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ntroduction -ReS|stant cteria
Antibiotic resistance is a major challenge in the healthcare sector.
* Global threat.
e [ts emergence rests on
» antimicrobial overuse in humans
» food-producing animals;
« globalization
« suboptimal infection control
» Difficult decisions for clinicians selecting optimal treatment.
* Challenging : Antimicrobial stewardship programs (ASWPs)- WHAT CAN WE DO?
» Significant Infection vs Colonization (clinical & microbiological significance):
e Preauthorization
* Prospective audit
e Training /Education
Essential - Audit to Optimize Treatment (ref - CDC 2017)

A{ UNIVERSITY OF Ref: H 1. Antimicrobial Resi dl ion C 12013, 2:31
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Targeted common multi-drug resistant bacteria

GPB

* Vancomycin-resistant enterococci (VRE)

* Methicillin-resistant Staphylococcus aureus (MRSA)
GNB

Extended-spectrum beta-lactamase (ESBL)-producing Enterobacteriaceae

(examples of common Enterobacteriaceae are Klebsiella pneumoniae and
Escherichia coli)

Carbapenemase-producing Enterobacteriaceae

(e.g. Klebsiella pneumonia)

Multidrug-resistant Acinetobacter | Pseudomonas aeruginosa

MDR Enterobacter species
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s Lots of germs.
A few are drug resistant.

o
o

Fertilizer or water
containing animal feces
and drug-resistant bacteria
is used on food crops.
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Simply using antibiotics creates resistance.
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How Antibiotic Resistiance Happens

Animals get
antibiotics and
develop resistant
bacteria in their guts.

Drug-resistamnt
bacteria can

remain on meat ", "
from animals. d
When not handled

or cooked properly. \

the bacteria can
spread to humans.

3. a3,
The drug-resistant Some bacteria give
bacteria are now allowed to their drug-resistance to
grow and take owver. other bacteria, causing
more problems.

Antibiotics kill -
bacteria causing the illness,
as well as good bacteria
protecting the body from
infection.

George gets
antibiotics and
develops resistant

bacteria in his gut.
George stays at

home and in the e ——

general community.
Spreads resistant
bacteria.

George gets care at a
hospital, nursing home or
other inpatient care facility.

Resistant germs spread

directly to other patients or

indirectly on uncleamn hands

of healthcare prowviders. —
Healthcare Facility

Resistant bacteria
spread to other
patients from
surfaces within the

- healthcare facility.

Drug-resistant bacteria
in the animal feces can
remain on crops and be
eaten. These bacteria
can remain in the
human gut.

go home. =

These drnugs should only be used to treat infections.

ANTIBIOTIC RESISTANCE THREATS in the United States, 2013
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Developing Resistance

Timeline of Key Antibiotic Resistance Events

ANTIBIOTIC RESISTANCE ANTIBIOTIC
INDENTIFIED INTRODUCED
penicillin-R Staphylococcus 1940 ——

Dates are based upon early reports
of resistance in the literature. In the —— 1943 penicillin
case of pan drug-resistant (PDR)-
Acinetobacter and Pseudomonas,
the date is based upon reports
of healthcare transmission or

outbreaks. Mote: penidcillin was in 1950 tetracycline
limited use prior to widespread
population usage in 1943, ——— 1953 erythromycin
tetracycline-R Shigella 1959 —
ok E2e —— 1960 methicillin
methicillin-R Staphylococcus 1962 —
penicillin-R pneumococcus 1965 —
erythromycin-R Streptococcus 1968 — 1967 gentamicin

——— 1972 wancomycin

gentamicin-R Enterococcus 1979 —
1985 imipenem and

ceftazidime-R Enterobacteriaceas 1987 — ceftidions
vancomycin-R Enterococcus 1988 — |

levofloxacin-R pneumococcus 1996 —F— 1996 levofloxacin
imipenem-R Enterobacteriaceas 1998 —

DR tuberculosis 2000 —————— 2000 limnezolid

linezolid-R Staphylococcus 2001 —
vancomycin-R Staphylococcus 2002 —

PDR-Acinetobacter and Pseudomonas 2004 /5 2003 e

ceftriaxone-R Neisseria gonorrhoeae 2009

PDR-Enterobacteriaceae 2010 SR

ceftaroline-R Staphylococcus 2011
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Penicillin : - phalosporin Imipenem
' ' Ampicillin - Amoxicillin Aztreonam
I
Sulfonamide | : Trimethoprim/sulfamethoxazole
1 ! Kanamycin ' Amikacin
tracycline | xycycline -
: Imm).rcln ri romycin
A - Bacitracin . Colstin ,I
' i Nalidixic acid Aztreonam Ciprofloxacin
[ Nitrofurantoin ; B Linezolid
i a ijam)lrcin 0 Cllnldamycln B Tigecycline
Chloramphenicol Varicomycln Phosbhomycln l Daptomycin
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Antibiotic color key: + Date of introduction of antimicrobials
m fB-lactamics ® Glycylcycline —m— A. baumannii
B Sulfonamide m Nitrofurans
Aminoglycosides ®m Lincosamides
m Tetracycline m Oxazolidinones
®m Macrolides ®m Ansamycins
m Polypeptide m Lipopeptides
m Quinolones
Ref: AnaMaria Gonzalez-Villoria1 and Veronica Valverde-Garduno,
d, K\AIIJRIZVUEEBITIIJR; AL Review Article NATIONAL HEALTH
- Volume 2016, Article ID 7318075, LABORATORY SERVICE
'{ e INYUVESI http://dx.doi.org/10.1155/2016/7318075

A YAKWAZULU-NATALI




Decrease of new
generation antibiotics

MDR

1965

1980

1990

XDR

2000

0

PDR

2010 2015

Increase

2014 WHO
Genus ' of outbreaks ~WHO action W S
‘;91 lﬂf:::; sk Bergey's Genospecies associated  versus bacterial ESKAPE| new plan of action versus
- Acceinn Manual assignation with MDR —— member|  bacterial resistance
A. anitratus Implication in A. anitratus 1984 1999 2012 included in
Europe associated with nosocomial cause  imipenem il ke EARS.net
blood culture infections outbreak  resistance Seick sanic 2009
first report po TAFTAR
—_— A. anitratus Implication in Risk factors 1994 formation [™50;3 CDC
first report nosocomial association imipenem resistance antibiotic resistance
infections threats
Increase of studies Tigecycline resistance
o o * o * * about Acinetobacter first report
b*d Nosocomial
Latin America ‘k ‘k stslies e ReLAVRE
SENTRY [
Mexico > e = Y * 5010 antiblotic Multicentric
sale regulation surveillance
2000 Local
RHOVE surveillance

FIGURE 2: Brief history of the incorporation of Acinetobacter baumannii as one of the successful multidrug-resistant nosocomial pathogens.
This has led to the strategic alliance of different countries and continents in monitoring resistant bacteria, and it has resulted in the formulation
of a new action plan against bacterial resistance in 2015.

Ref: AnaMaria Gonzalez-Villoria1 and Veronica Valverde-Garduno, Review Article
Volume 2016, Article ID 7318075,
http://dx.doi.org/10.1155/2016/7318075
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Definitions

ESKAPE

» FEnterococcus , Staph aureus, K.pneumoniae, Acinetobacter baumanii,
Pseudomonas aeruginosa and Enterobacter species. —

PLUS??
 How about -E.coli ?? (ESBL positive and Cip resistance )

Antimicrobial Resistance Gram negative bacteria (GNB)

 MDR, consisted of those 1solates that non-susceptible to at least 1 agent in 3 or
more different classes (MDR).

 XDR-, consisted of those 1solates that were resistant to all groups/classes of
antimicrobials except one defined as extended resistant isolates (XDR). Non-
susceptible to at least 1 agent in ALL but 2 different classes.

« PDR- consisted of those 1solates that non-susceptible to all agents. (PDR)

Ref: Magiorakos AP, Srinivasan A, et al..Clin Microbiol Infect 2012; 18: 268-281

Ref: SASCM -Updated proposal for national standardization of definitions 2018
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Current Antibiotic Resistance Threats, by Microorganism

Urgent Threats
*  Clostridioides difficile

e« Carbapenem-resistant
Enterobacteriaceae (CRE)

*  Drug-resistant Neisseria gonorrhoeae

Concerning Threats

e Vancomycin-resistant Staphylococcus
aureus (VRSA)

e Erythromycin-Resistant Group A
Streptococcus

e Clindamycin-resistant Group B
Streptococcus
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Serious Threats

Ref: CDC 2013

Multidrug-resistant Acinetobacter
Drug-resistant Campylobacter
Fluconazole-resistant Candida

Extended-spectrum Beta-lactamase producing
Enterobacteriaceae

Vancomycin-resistant Enterococcus (VRE)
Multidrug-resistant Pseudomonas aeruginosa
Drug-resistant non-typhoidal Salmonella
Drug-resistant Salmonella Serotype Typhi
Drug-resistant Shigella

Methicillin-resistant Staphylococcus aureus
(MRSA)

Drug-resistant Streptococcus pneumoniae
Drug-resistant Tuberculosis
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Deaths attributabl
to AMR every year
compared to other

=

miajor causes of death
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To achueve this overall goal. five strategic objectives have been 1dentified

Objective 1: Improve awareness and understanding of antimicrobial resistance through
effective communication, education and training

Objective 2: Strengthen the knowledge and evidence base through surveillance and
research

Objective 3: Reduce the incidence of infection through effective sanitation, hvgiene and
infection prevention measures

Objective 4: Optimize the use of antimicrobial medicines in human and animal health

Objective 5: Develop the economic case for sustainable investment that takes account of
the needs of all countries, and increase investment in new medicines, diagnostic tools,

vaccines and other interventions
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Local Surveillance study
Introduction:
« Antibiotic resistance organism (example- Acinetobacter baumannii)

e serious problem in clinical settings worldwide, including South Africa.
« Itsignificantly affects the optimal use of antibiotics/ ASWP.
« Preauthorization ?? [Ref: IDSA 2016]

* Preauthorization means that providers need approval to use antibiotics
before they are prescribed.

* Prospective audit allows antibiotic stewards to engage the prescribing
clinician after the antibiotic has been used in order to optimize treatment.

» The strategies may be used alone or in combination to reduce antibiotic
misuse and decrease the development of resistance.

« Hospitals should use one or both of these methods based on their local
resources and expertise
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Swe Swe-Han K et al 2017, Journal of Infection and Public Health DOI: http://dx.doi.org/10.1016/j.jiph.2017.01.014
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No. of Patients with Acinetobacter isolated ( 2009-2013)
Central Referable Hospital ,Durban , South Africa
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No. of patients Colonization vs significance- LRTI
(2011-2015)- ICU
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No. of patients Colonization vs Significance- LRTI
(2016-2019 up to date )

No. of patients significant Pneumonia vs Colonization
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Amikacin

Gentamicin

Imipenem

Meropenem

Minocycline

Antimicrobial agent

Tetracycline

Tigecycline

90.9%
92.5%

0.0% 20.0% 40.0% 60.0%

Percentage of susceptible
Acinetobacter baumannii isolates

80.0%

22015 m2016

100.0%

Antimicrobial agent

Cefepime

78.2%
Ceftazidime

79.9%
Imipenem
Meropenem
Piperacillin/tazobactam

76.6%
60.0% 650%  70.0% 75.0%  80.0%  850%

Percentage of susceptible
Pseudomonas aeruginosaisolates

m2015 m2016

Percentage of susceptible Acinetobacter baumannii and Pseudomonas aeruginosa isolates, 2015

to 2016.

Ref Olga et al; Antimicrobial Resistance Surveillance in the South African Public Sector Report | 2016
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Challenging ?

 Differentiating colonisation from infection/sepsis

 1ndiscriminate unnecessary treatment
Example — colistin

- vancomycin

- limited selecting optimal treatment

¥ LABORATORY SERVICE
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Continue- Definition

Significant infection
Clinical significance:

Any GNB. GPB (Common example; A4.baumannii) cultured from specimens
from a clinically relevant site.

Colonisation

The following criteria were included in colonized group: The isolation of any
bacteria (example: A.baumannii mixed with other bacteria) from non-sterile
specimens of a patient who is clinically stable; or

The 1solation of any bacteria ( example- A.baumannii) from sterile specimens
with clinically stable patients

Ref: K Swe Swe- Han, K. Mlisana , M. Pillay (submitted —local study — manuscript)
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Figure 1. Flow chart of clinical and microbiological criteria of sepsis and

Sepsis
(Septic screen)

| |

[Blood. ETA. Tips.
Urine. Pus. Intra-op
specimens]

[

Clinical Diagnosis
( from clinical chart/data)

Specimens are sent

|

Localised infection/
Not sepsis
(wound. Pneumonia.

UTD

| |

(Pus/Tissue/Biopsy/urine
ETA/Sputum/CSF)

Microbiological results with interpretation

Positive blood culture and/or
repeated isolation from same
site or mult ple sites, or from
multiple sites and being
associated with clinical
significance of sepsis.

Patients clinically unstable
with empirical broad
sprectrum antibiotics thar
resistant to dcinerobacre> spp -

Isolation of dcinerobacrer
spp. with other bacteria even
from the sterile specamens
with cdinical sepsisthar
camsed by bacteria others than
Acinetobacter spp . patients
clinically stable with
empirical broad sprectrum or
prescaibed antibiotcs thar
resistant to dcinerobacier spp.

Endotracheal aspirate
results
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cultured rep eatedl v) with
clinical manifestations
and new infiltrates on
CXR before the SIRS )

Isolation of dcinerobacrer
spp. with other bacteria from
any specimens of the patients
(e.g. pus) reatment with
effective antibiotics for
others .

OR even pure growth
Acinerobacrer spp . in one
tume and responded with
empirical or prescribed
antibiotics that resistant to
Acinetobacter spp .

¥

Significant for
infection of
Acinerobacrer spp.
causing sepsis

|

. 2

Colonisation®

Sepsis Group

infections)

(significant 4dcinerobacrer spp.

4
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local infection/
[Eg: wound sepsis
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¥
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Preauthorisation decision assist the ASWP

Acinetobacter spp.
culture positive

Sterile specimens Septic screen
(Blood, CSF, Sterile

fluid-PDF.Tips. other possible specimens ( sterile
or non sterile specimens or both)

Blood culture and appropriate

Urine )

Non sterile specimens

( ETA _Pus, Tissue,
etc)

-

Pure or mixed with GPB
or with GINB or mixed
with both

. 2

Clinical significance

PD- Peritonitis, CNS Shunt related sepsis. Unknown sepsis)

( HAP.HA-VAP. Line sepsis. Surgical wound sepsis. Urinary catheter sepsis.

. 4

|

Microbiological
significant +/-

pag

L 2

Do not treat/ IPC Obsevation/ IPC
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Clinical significance Clinical and microbiological
+/- significance +/-
{-]'v both [-] ither[+] both[+
Colonisation Significant dcineftobacter spp.

¥

Treat /IPC
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Antibiogram — Local vs unit vs individual approach

Individual specific antibiogram approach
(Drug resistant organisms)

Continue collaboration between clinicians and clinical
microbiologists in order to achieve the effective antibiotic
stewardship programs 1n the hospital setting.

* Preauthorization- Crucial part —challenging (collaboration
with Clinicians & Med Microbiologists)

* Prospective audit — accurate tools ??

e Training /Education
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INDIVIDUALS HOSPITALS

= Personal hygiene = Improve hospital infection control

» [Educate others about the = [Enforce regulations by patient safety
problem oversight committees

DOCTORS GOVERNMENTS

Judicious use of drugs Increase worldwide access to the
Educate patients about the appropriate drugs
proper use of antibiotics Revive R&D on antibiotic innovation
Collect more data on the extent Revive innovation of rapid diagnostic
of resistance technologies
Revive R&D for vaccines that target
AMR organisms

Adapted from WHO, Alliance for Patient Safety, departmental report, 2007
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Conclusion

Bacteria will inevitably find ways of resisting the antibiotics we develop, which is
why aggressive action is needed now to keep new resistance from developing and to
prevent the resistance that already exists from spreading.

There are four core actions that will help fight these deadly infections:

m preventing infections and preventing the spread of resistance (IPC)

m tracking resistant bacteria (Surveillance)

m improving the use of today’s antibiotics (Preauthorisation & Prospective audit)

m promoting the development of new antibiotics and developing new diagnostic
tests for resistant bacteria (Research —innovative focus- Pharmacy & lab dx)

NB- TRAINING AND EDUCATION
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