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• Overview of MDRO infections 

 

• Risk factors for MDRO colonization and infection 

 

• MDRO prevention and control 

Outline 



4 

• 65yrs old, Chinese, Male 

• End stage renal disease secondary to diabetic kidney disease 

• Past history of diabetes, hypertension, ischemic heart disease and 

peripheral vascular disease with a previous ray amputation 

• Declined pre-emptive AVF creation 

• Hemodialysis via tunneled dialysis catheter 

Case 
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• Catheter Related Blood Stream Infections (CRBSI) episodes 

– MSSA bacteremia – treated with Cloxacillin followed by cefazolin 

– MRSA bacteremia – treated with Vancomycin 

• Right foot ulcer 

– MRSA bacteremia – treated with Vancomycin 

– Rectal swab – VRE positive 

– MRI foot - Osteomyelitis 

– Septic shock, vegetation on tricuspid valve   

– Demise in Intensive care unit 

 

 

Case 

Hemodialysis patient with multidrug 
resistant organism 
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Superbugs 
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• Defined as microorganisms, 

predominantly bacteria, that 

are resistant to one or more 

classes of antimicrobial agents 
          IOM (1998), eds. Harrison, P.F. Lederberg, J. (National academy press, 

          Washington, DC), pp. 8-74 

• Inconsistency in the definitions 

of MDRO  

 

Multidrug resistant organisms (MDRO) 

Review on AMR, Antimicrobial resistance: Tackling a crisis for the 
health and wealth of nations, 2014 



8 

 

Antibiotic resistance trends across OECD countries  
 

ESAC-Net Database and CDDEP 
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Timeline of antimicrobial development and resistance 

Clatworthy et al. Nature Chemical Biology:2007;3:54 1-8 
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Marston HD et al JAMA. 2016;316(11):1193–1204 

Time From Antibiotic Approval or Introduction to 

Detection of Resistance in Clinical Samples 
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Development of new antibiotics 
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Cause of death in prevalent dialysis population 

PEER Report: Dialysis Care & Outcomes in the U.S., 2014 |Hospitalization | 
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• Disproportionately affected by 

MDROs compared to general 

population 

• Mortality rates due to 

infections caused by MDRO 

are 2-5 fold higher 

MDRO in dialysis population 

Carlos A. Diaz Granados et al Clinical Infectious Diseases, Volume 41, Issue 3, 1 
August 2005, Pages 327–333 

Mortality with VRE bacteremia vs Vancomycin sensitive 
enterococcus bacteremia 
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• Methicillin-resistant Staphylococcus aureus 

• Vancomycin-resistant enterococci 

• Multidrug-resistant gram negative bacteria 

– Extended-spectrum beta-lactamase producing gram-negative bacteria (ESBL) 

• Resistant to cephalosporins and most other antimicrobials 

– Carbapenemase producing gram-negative bacteria 

• Only suspectable to Colistins  

 

Multidrug resistant organisms (MDRO) 
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Multidrug resistant organisms (MDRO) 

MRSA VRE MDR – Gram negative 

Infective rates – CRBSI 
Dialysis Surveillance Report: National 
Healthcare Safety Network (NHSN)—
Data Summary for 2006 

 

20% were due to Staph 
aureus, out of which 51% 
were MRSA 

8.5% were due to 
Enterococcus species, out 
of which 22.5% were VRE  

25% of BSI are due to 
gram-negative bacteria 
9.7% ESBL isolates and 
3.4% CPCRE isolates 

Colonization rates 1.4 to 27% 
David P Calfee Seminars in Dialysis. Vol 
26, No 4 2103, 447-456 

 

2.8 -10.8% 
 

Fewer studies 
One study showed rates of 
16% 

Colonization to infection 17-35% of MRSA colonized 
dialysis patients develop 
subsequent MRSA infection 
within one year of 
detection of carriage 
Lu P et al Nephrol Dial Transplant 
23:1659-1665, 2008 

23% of VRE-colonized 
dialysis patients, compared 
to only 1% of noncolonized 
dialysis patients, went on 
to develop VRE infection 

No studies 
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• Hospital exposure 

• Dialysis facility exposure 

– Direct patient to patient transmission 

– Environmental transmission  

• Following a 4hr outpatient HD session of fecally-continent VRE positive patients - VRE 

was detected on dialysis chairs in 54%, on HCW gown in 25% and BP cuff on 8% of the 

dialysis sessions (Grabsch et al 2006) 

– Health care worker to patient transmission 

• HCW nasal MRSA carriage 2.8-11.6% 

Risk factors for exposure to MDROs 
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Aurora Pop-Vicas et al. CJASN 2008;3:752-758 

Prevalence and acquisition of MRSA, VRE and MDR-

GNB in an out-patient hemodialysis facility 
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• USRDS data 2009 

– 2 admissions per year 

– Average length of stay of 12 

days 

– 36% has readmission with in 

30days 

• Higher prevalence of MDRO 

colonization in the family 

members of dialysis patients 

 

 

Spread of MDRO from dialysis patients 
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• Antibiotic exposure 

• Type of vascular access 

Risk factors for colonization and infection 
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• 10% of the visits resulted in 

antibiotic prescription 

(101million) 

• 61% broad spectrum 

antibiotics 

• 40million for presumed 

respiratory infections (2/3 no 

indication for antibiotics) 

Journal of Antimicrobial Chemotherapy, Volume 69, Issue 1, January 2014, Pages 234–240.. 

Percentage of antibiotics prescribed according to antibiotic 

classes for adult ambulatory visits, 2007–09 
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Vancomycin Use Among Chronic Haemodialysis Patients 

Appropriate 

 Empiric therapy for a febrile patient on haemodialysis pending culture/susceptibility data 73(45) 

 Treatment of β-lactam–resistant organisms 51(31 

 β-Lactam allergy 5(3) 

Surgical prophylaxis in patient with a prosthesis 2(1) 

Total 131(80) 

Inappropriate 

 Continued therapy despite negative cultures for β-lactam–resistant organisms 23(14) 

Routine surgical prophylaxis 4(2) 

Single positive blood culture for coagulase-negative staphylococci 1(1) 

Prophylaxis for indwelling or peripheral intravascular catheters 5(3) 

Total 33(20) 

Green K, D’Agata E, Am J Kidney Dis 2000 

https://www-sciencedirect-com.libproxy1.nus.edu.sg/topics/medicine-and-dentistry/vancomycin
https://www-sciencedirect-com.libproxy1.nus.edu.sg/topics/medicine-and-dentistry/hemodialysis
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Patients dialyzing with a 

tunneled or non- tunneled 

dialysis catheter have a 12-57 

times higher rates of vascular 

access infections, respectively, 

than those who dialyze with AVF  

Type of vascular access 

Klevens RM et al NHSN data summary for 2006. Semin Dial 21: :24-28, 2008 
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Global 

National 

Hospital  

Dialysis 
facility 

MDRO prevention and control 
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• “Horizontal” intervention 
– Infection control practices for all patients 

   due to all pathogens 
• Hand hygiene 

• Wear gloves during all patient contact 

• Clean and disinfect environmental surfaces around the dialysis machine 

• Aseptic technique during care of vascular access devices 

• Preparation of medications away from the patient’s machine and only one patient’s 
medications should be administered at a time 

– Current guidelines doesn’t mandate segregation of patients in a dialysis 
facility, as per their carrier status 

 

 

HD unit - Horizontal Interventions 
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HD Unit - CDC check lists and audit tools 

https://www.cdc.gov/dialysis/prevention-tools/audit-tools.html 
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Infection control practices in 34 US hemodialysis 

facilities 

72% 
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Vascular access use at 

hemodialysis initiation, 2005-13 

DOPPS 4 (2011) Vascular 

access in use at cross-section, 

by country 

Vascular access 
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• “Vertical” intervention – focus on prevention of transmission of one or 

more specific pathogens 

• MRSA decolonization 

– Old studies included MSSA rather than MRSA 

– Topical as well as systemic therapy 

– Reduction in nasal carriage and invasive staphylococcal infections 

– Routine use of Mupirocin and chlorhexidine resulted in development of 

resistant strains 

– Unresolved issue 

 

 

HD Unit - Vertical interventions 
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Vaccination in Hemodialysis patients 

Christopher Bond et al, AJKD, Volume 60, Issue 6, 2012, Pages 959-965 
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• Education to the staff and 

patients 

• Root cause analysis of all the 

MDRO bacteremias 

• Quality initiatives in the renal 

unit to reduce infections 

Further interventions in dialysis unit 
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QI project to reduce dialysis catheter related BSI –   

CGH experience  
List of PDSAs  

PDSA #1 ( March 2016) : Educate patients & ward nurses during handing over 

PDSA #2 ( March 2016): Conducted training for NC on dressing change 

PDSA #3 (April 2016): 100% dressing change for newly inserted catheter 

PDSA #4  (Jun 2016): Quarterly staff competency audit in Renal and Radiography unit 

PDSA #5 (Jun 2016): Pilot wards to change dressing at exit site if required 

PDSA #6 (Nov 2016): Ordering of Mupirocin nasal cream and Chlorhexidine body wash 

PDSA #7 (Dec 2016): Ask 5 Take 5 conducted in Renal & Radiology for doctors and nurses on 

catheter insertion process 

PDSA #8 (Jan2017): Use of Chlorhexidine wipes to reduce bacteremia  load on patients 

PDSA #9 (Jan2017): Hospital-wide wet dressing change in wards  

PDSA #10 (Jul 2017): Renal patients to wear mask when catheter is being manipulated 

PDSA #11 (Aug 2017): Use CHG dressing for all renal patients  

PDSA #12 (Nov 2017): Standardize  guidelines on prevention of Intravascular device related infection 

                           Standardize guidelines for guidewire exchange of temporary central venous catheters  

Plan-Do-Study-Act Cycle 
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Achieved CRBSI (MRSA) target rate since Jul 17 

1.08

0.000.000.00

1.75

0.00

1.17

0.000.000.000.000.00

0.94

0.000.000.000.00

1.81

1.11

0.00

0.96

0.000.000.000.000.000.000.000.000.00

0.80

0.00

0.79

0.00

0.84

0.000.000.000.000.00

0

1

2

3

4

5

0

1

2

3

4

5

A
u

g-
1

5

Se
p

-1
5

O
ct

-1
5

N
o

v-
1

5

D
e

c-
1

5

Ja
n

-1
6

Fe
b

-1
6

M
ar

-1
6

A
p

r-
1

6

M
ay

-1
6

Ju
n

-1
6

Ju
l-

1
6

A
u

g-
1

6

Se
p

-1
6

O
ct

-1
6

N
o

v-
1

6

D
e

c-
1

6

Ja
n

-1
7

Fe
b

-1
7

M
ar

-1
7

A
p

r-
1

7

M
ay

-1
7

Ju
n

-1
7

Ju
l-

1
7

A
u

g-
1

7

Se
p

-1
7

O
ct

-1
7

N
o

v-
1

7

D
e

c-
1

7

Ja
n

-1
8

Fe
b

-1
8

M
ar

-1
8

A
p

r-
1

8

M
ay

-1
8

Ju
n

-1
8

Ju
l-

1
8

A
u

g-
1

8

Se
p

-1
8

O
ct

-1
8

N
o

v-
1

8

N
o

. o
f 

M
R

SA
 in

fe
ct

io
n

s

R
at

e
  p

e
r 

1
,0

0
0

 D
ia

ly
si

s 
C

at
h

e
te

r 
d

ay
s

Monthly CRBSI (MRSA) Rate (Aug15 – Nov18)
No. of MRSA bacteremia

MRSA Rate

Baseline: 0.56 per 1,000 catheter days | Target: 0.28 per 1,000 catheter days |                      
Current: 0.14 per 1,000 catheter days (Jul 17 to Nov 18) 
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• Vertical approaches 

– Active surveillance testing to identify asymptomatic carriers 

– Contact precautions for patients colonized or infected with specific organisms 

– ?Decolonization of patients colonized or infected with specific organisms 

• Horizontal approaches 

– Standard precautions (eg. hand hygiene) 

– Universal use of gloves or gloves and gowns 

– Environmental cleaning and disinfection 

– Antimicrobial stewardship  

 

 

Hospital – Infection control practices 
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Hospital: Antibiotic stewardship program 

Core elements of antibiotic stewardship. Global Alliance for Infections in Surgery 
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International 
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