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Advances in Transplantation 

• Optimal tissue typing and matching 

• Better individualized immunosuppressive 

regimens 

• Careful donor selection and good preparation of 

recipient (particularly eradication of treatable 

infection beforehand) 

• Impeccable surgical technique  

• Prevention of infection and prompt diagnosis 

and treatment when it arises 

Marty FM Rubin RH Transpl Int 2006 (19) 2-11) 
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Infectious Diseases Physicians can now sit at the transplanter’s table 



Infections and Transplantation 

Infection ~ inoculum X virulence 

   host resistance 



Infections and Transplantation 

• Source of organisms: 

– Organ /Donor derived 

• Herpes viruses 

• Tuberculosis 

• LCM 

• CMV 

• EBV 

• Gram negatives 

– Host derived 

• CMV 

• EBV 

• S aureus 

• E coli  

• Pseudomonas 

• Tuberculosis 

 

 

   

• Cross infection from other 

humans: 

•  varicella 

•  respiratory viruses 

•  MROs 

•  Tuberculosis 

• Environmental 
• Cryptococcus 
• Legionella 
• Aspergillus 

 
• Zoonotic 

• salmonellosis 



Infections and Transplantation 

• Net state of Immunosuppression 

– Surgery 

– Immunosuppressive agents 

– Immunosuppressive infection (CMV) 

– Nutrition  

• Inoculum 

– Contaminated organ 

– Bacteriuria 

– Environmental burden (aspergillus) 

• Virulence 

– True pathogens (varicella, Mycobacterium tuberculosis,) 

– Opportunists (C.albicans, CMV, Cryptococcus) 

 

   



When infected, immunosuppressed 
patients vary in their clinical 
response with reduced or altered 
signs, symptoms and pathology 
testing, so diagnosis may be 
delayed creating a large organism 
burden 

•   
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QRTS Snapshot Summary 

Total number of 
reported transplants 

3562 
 

First transplant date: 
13/09/1969 

Last transplant date: 
31/12/2012 

 



Graft Survival of all grafts 
Graft survival is analysed from transplant until death, return to dialysis or most recent date of follow-up. 

Source: ANZDATA Analysis (2006 - 2011)  



Infections in Renal Transplantation 

• So, what is happening in Australia? 

• Are data on infection diagnoses and outcomes 

being systematically collected? 

• Registry data does not include infectious 

disease 

• Indirect data may be all that is available 

– Infection control surveillance 

– Outbreaks 

– Laboratory data 

– Special projects 



Superficial: Deep Incis./Organ Sp.: Total: Rate: Deep Incis./Organ Sp.: Total:

Renal transplant 1,489 3 6 9 0.60% 8 17

Inhospital InfectionNo. of 

proceduresSpeciality

Post Discharge Infection

Surgical Site Surveillance 
Surgical Site Infections by Procedure 

Princess Alexandra Hospital 

Date Range: 01/01/2000 to 30/04/2013

Microbiology recorded: 
No swab  16 (62%) 
MRSA  5(19%) 
MSSA  2(8%) 
Klebsiella  1 
Ecoli  1 
Candida  1 



Total operations Superficial Complex Rate Complex Rate Complex Rate

2008 132 0 0 0.00% 1 0.80% 1 0.80%

2009 124 0 1 0.80% 0 0.00% 0 0.00%

2010 125 0 0 0.00% 2 1.60% 2 1.60%

2011 139 0 0 0.00% 0 0.00% 0 0.00%

2012 142 0 1 0.70% 1 0.70% 2 1.40%

2013 to April 53 0 0 0.00% 0 0.00% 0 0.00%

Total (2008-2013 April) 715 0 2 0.28% 4 0.56% 5 0.70%

In-hospital SSI Post discharge SSI Total complex SSIUrology transplant
Years

Surgical Site Infection (SSI) Surveillance 
PAH renal Transplant Unit 2008-April 2013 





Urine Culture Isolates. 

Renal Transplant Unit PAH 2008-Oct 2013  
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Unit Specific Acquisition 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
2013 to mid 

May
 Total

renal transplant

inpatient healthcare 

associated
1 12 2 6 8 6 14 8 10 12 10 7 1 97

non-inpatient healthcare 

associated
1 4 4 6 5 2 3 3 6 3 37

renal transplant Total 1 13 2 10 12 12 19 10 13 15 16 10 1 134

Blood Stream Infections. 
Renal Transplant Unit PAH 2001-2012 



Blood Culture Isolates. 

Renal Transplant Unit PAH 2008-Oct 2013  

•   



Blood Culture Isolates. 

Renal Transplant Unit PAH 2008-Oct 2013  

  



Years Clostridium 

difficile

K.pneumoniae 

(ESBL)

MRAB Multiresistant 

MRSA

Non-multiresistant 

MRSA

UK EMRSA-15 VRE Van A VRE Van B  Total

2001 14 1 15

2002 1 17 1 1 20

2003 1 6 3 10

2004 1 10 4 15

2005 2 1 20 23

2006 6 17 23

2007 1 20 1 22

2008 2 1 7 2 12

2009 1 23 9 33

2010 2 1 6 13 22

2011 2 4 10 16

2012 4 1 1 16 22

2013 to May 15 3 1 1 1 3 9

Multi-Resistant Organism Acquisition 
PAH Renal Transplant Unit 2001-May 15 2013 



Infectious diseases and Transplantation  

• PAH ID consult database (“ID Con-Man”) 

– Systematic collection of consult data since 2001 

– 11000+ entries, diagnoses limited to formal list 

– 512 renal transplant entries 

• >50 final diagnoses 

• 5 top diagnostic groups: 

– Pneumonia 

– Urosepsis 

– Skin/soft tissue infection 

– Osteomyelitis 

– Fever of unknown origin 

• Classic infections of immunocompromised a minority 

 



• Pneumocystis jirovecii 

• Multi-antibiotic resistant Gram negatives 

• Bacterial and fungal Infection prevention 

initiatives 

– Prophylaxis 

 

• CMV, BKV, Hepatitis in a later presentation 



Pneumocystis jirovecii  “PCP” 

– A fungus that infects most humans, but 

immunosuppressed develop disease 

– Worldwide increase in incidence since 2000, and not 

HIV related 

– May be new strains circulating 

– Outbreaks in Australia, mainly centred in renal 

transplant units 
• PAH 2011-12 14 cases 5 deaths, 5+ other cases outside renal unit, 

probably community acquired, all non HIV immunosuppressed 

• Westmead 14 proven cases, 3 likely 4 deaths 

– Typing showed likely to be clonal and new strain (S Chen, W Meyer) 

• Other units eg RPAH also involved 

– Epidemiology suggested contact in clinic waiting 

rooms 

 

 



Pneumocystis jirovecii 
• Outbreaks include many >6 months post transplant 

• Cotrimoxazole prophylaxis should be considered for all transplant 

patients 

• When to cease?? Probable life long prophylaxis 

– Systematic ongoing surveillance required esp those not on 

prophylaxis 

• Different regimens work,  

– 1 single strength Co-Tdaily (half DS) 

• Alternatives for Co-T allergic 

– Desensitise 

– Dapsone 100 mg daily 

– Dapsone plus pyrimethamine plus leucovorin 

– Nebulised pentamidine 

– Atovaquone 

 

 

 

 



694 

Renal Tx 

594 

Bactrim DS® 

44 (6.3%) 

Dapsone 

18  
Current 

26 (3.8%) 
Ceased 

6 
MetHb 

6  
Haemolytic 

Anaemia 

6  
Intolerant 

8 
MetHb & 

Haemolytic 
Anaemia 

15 
Not for 

prophylaxis 

41 
Data could not 

be obtained 

N Isbel 2012 

5 
Hospitalisations 

PAH PCP prophylaxis experience end 2012  



Antibiotic resistance 

 



Total antibacterials approved for use by USA FDA 

From IDSA Capitol Hill talk by Brad Spellberg May 11 2010. 

 www.idsociety.org/Content.aspx?id=4810 

The pipeline of new agents is drying up 



Extended Spectrum Beta-Lactamase producing 

(ESBL) E coli, Klebsiella, Proteus, Citrobacter, 

Enterobacter, Serratia 

 • Presenting as urosepsis from the community 

• May be associated with long term care facilities 

• Cross infection in hospital variable 

• Returned travellers and medical tourists 

• Post transplant urosepsis and surgical site infection 

 

 



October 2013. Patient admitted for rehab. CVA in India and 

in Indian hospital. Discharged May 2013 

NDM positive K pneumoniae UTI. Colistin and tigecycline susceptible 



Hawser et al., AAC Aug 2009: 3280 - 3284 

Frequency distribution of ESBL-positive isolates in  

the Asia-Pacific (AP) region during SMART 2009 

E.coli K.pneumoniae K.oxytoca 



Example: all ESBL producing E. coli 
isolates over 10 years (Qld) 

ESBL E. coli
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What about returned travellers ? 

• Self collected rectal swabs 

pre/post travel 

• ESBL multi resistant E coli  

acquired by 40% 

• persist in follow up  

to 3/12;  

• Most clear by 6/12 

E.Coli resistance (n=99) 

Kennedy K. Eur J Clin Micro ID. 2010, 29:1501-1506 



 



Treatment options for MRGN with 

carbapenem resistance 

– Enterobacteriaceae: 

• Colistin (except Serratia and Proteus) 

• Tigecycline 

• Fosfomycin 

– Acinetobacter: 

• Colistin 

• Tigecycline 

– Pseudomonas 

• Colistin 

• Fosfomycin 



Multi Resistant Gram Negatives in nephrology  

• Outbreaks should be managed rapidly and thoroughly 

• Next few years will determine whether they become 

more established in the community 

• Prophylaxis protocols will need to be rethought 

• Transplanting carriers? 

• Pre transplant screening? 

• New ways of managing transplant without antibiotics 

need to be investigated 

• Cotrimoxazole prophylaxis may become ineffective for 

preventing urosepsis 

 



Therapeutic Prescription in Transplantation* 

• Treatment of Underlying Disease 

• Prevention and Treatment of Graft Rejection 

• Antimicrobial Strategy 

– Therapeutic 

– Prophylactic 

– Empiric 

– Pre-emptive 

dePauw B, Rubin RH. Transplant Infect Dis 2007; 9:1-2 



Prophylactic antimicrobials in renal transplantation 

• Surgical prophylaxis 

• Trimethoprim sulfamethoxazole 

– PCP prophylaxis 

• Effective against: 

– Nocardia 

– Listeria 

– Uropathogens 

– Some Staph aureus 

– melioidosis 

• CMV: Valganciclovir 

• Hepatitis B: Lamivudine 

• Mycobacterium tuberculosis: isoniazid 

• Antifungals: calcineurin antagonists active. ? contribution 

 







Immunisation and Renal transplantation 

• Childhood vaccines 

– MMR, Pertussis, Dipth, Tet, Rotavirus, HIB,  

– Hepatitis B and A 

• Pneumococcal vaccine 

• Meningococcal vaccine 

• Influenza vaccine 

• Varicella: Zostervax 

• Reboost prior to transplant? 

• New vaccines: Norovirus, C difficile within 10yrs 





Transplant Infectious Diseases 
• In urban centres, transplant outcomes are generally good and 

infectious complications are uncommon and generally easily 

managed 

• Multi resistant Gram negatives are the most immediate and obvious 

new challenge over next 10yrs 

• Clinicians currently coping but using drugs of last resort 

• No new antimicrobial agents on immediate horizon 

• Other diseases likely to emerge without warning eg BKV 

• MDR/XDR tuberculosis in high risk recipients is on the horizon 

• Consideration should be given to systematically collecting infection 

related morbidity data, so that decisions on prophylaxis can be taken 

on the basis of good data 
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