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Case history 

• 82 yr male 

• Admitted 7/2/09 to EAU 

• PMH Tissue MVR Dec 08 (discharged 16/1/09) 

• Chest pain ? ACS ? Musculoskeletal 

• Small troponin rise (0.07-0.35) 

• ECG unchanged 

• ECHO small pericardial effusion (settled) 

• CRP 21, no blood cultures done  

• Discharged 16/2/09 

• DNA’d cardiac surgery follow-up clinic 23/2/09 (further 
appointment offered) 



Case history 

• 12/3/09 

• Readmitted via ED to HCOP 

• Now 12 weeks post MVR 

• Breathless & cough 

• Systolic murmur 

• Troponin 0.11 

• Diagnosed as heart failure 

• Symptoms settled with diuretics 

• CRP 25. No blood cultures 

• Rotavirus outbreak – prolonged stay 

• Cardiology review (SpR). For re-ECHO as outpatient 

• Discharged 25/3/09 with ECHO booked for 3/4/09 



Case history 

• 30/3/09 

• Seen in cardiac surgery follow up clinic 

• No record of recent in-patient stays or pending ECHO 

• Still breathless but no clinical evidence of failure. No 
murmur. CXR and ECG satisfactory. Discharge to GP 

 

• 3/4/09 

• Outpatient ECHO. Valve dehiscence and mitral 
regurgitation 



Case history 

• 26/4/09 

• Admitted to DRI 

• Worsening breathlessness. Chest infection. Sepsis. 

Recent ECHO but report not available. 

• New ECHO – valve dehiscence, severe MR, 

endocarditis 

• Developed MOF 

• 5/5/09 DRI contacted Trent cardiac centre to discuss 

emergency re-do operation but by then terminally ill 

• 6/5/09 RIP. Death certificate - Endocarditis 

 



Prosthetic valve endocarditis 

• PVE within 12 months of surgery 

– Often due to organisms acquired around the time of 

surgery eg coagulase negative staphylococci, 

diphtheroids 

– Low grade pathogens – but capable of sticking to 

prosthetic material and forming a biofilm 

– Diagnosis can be difficult 

• PVE occuring >12 months 

– Bacteriology resembles that of native valve 

endocarditis 



PVE in Nottingham 

• Early onset (within 12 months) PVE quite rare 
– Usually only 1 case per year 

• Last issue with PVE cluster was in 1999 

• Theatre 4 at City Hospital 

• Poor ventilation in theatre (particularly prep room), too 
many personnel in theatre 

• High airborne counts 

• Mixture of different strains of CNS 

• Moved into new unit in 2006. 

• 2 theatres with ultraclean HEPA filtered ventilation. CICU 
directly adjacent 





Case history 2 

• 71 yr female 

• Tissue AVR and CABG on 14/4/09 

• Readmitted to NCH via KMH on 1/7/09 with PVE 

• Blood cultures grew S.epidermidis.  

• Treated with IV vanc, rifampicin 

• Emergency re-do on 4/7/09 

 

• ? 1st case of early onset PVE since TCC opened 

 



Detection of outbreak 
• 13/7/09 

• Monday morning microbiology medic handover meeting 
– VW mentioned possible case of PVE coming in (just been 

phoned) 

– TB mentioned that was odd as another (case 2) had recently 
been diagnosed (and had been re-operated on) 

– FD thought there had been another one recently 

• Look back on blood culture database and WinPath 
revealed 2 more recent cases – 1 at QMC and 1 at KMH 

• WinPath review 
– All 4 had a S.epidermidis with identical (and somewhat unusual 

antibiogram) 

– All had been operated on by the same consultant 

• Surgeon contacted. Immediately agreed to suspend all 
valve surgery (but continue CABGs). 

• Outbreak meeting convened 14/7/09. Vancomycin 
prophylaxis introduced for all valve surgery 



S.epidermidis 

• Resistant to: 
– Flucloxacillin, erythromycin, gentamicin, ciprofloxacin, 

mupirocin (high level), fusidic acid 

• Variable to: 
– Trimethoprim, teicoplanin, tetracycline, clindamycin 

• Sensitive to: 
– Vancomycin, rifampicin, linezolid 



Case finding: look back 

• Search of blood culture database 

• Search of WinPath for all CNS with same antibiogram. 
List of patients cross-referenced with cardiac surgery 
database 

• Line listing of all valve surgery patients since 2007 – 
Winpath review of all of these since Dec 08 and all of 
individual consultant since Nov 07 

• 1 further case found and 1 case of deep infection but not 
PVE (also the same consultant) 

• DRI contacted regarding Case 1 

– Blood cultures has also grown S.epidermidis with the 
same characteristic antibiogram 



Case finding – patient recall 

• Commenced 15/7/09 

• List of patients deemed to be at risk since Dec 
08 (n=15) 

• Patients recalled to clinic – blood cultures, 
ECHO. Admitted if unwell 

• To be kept under surveillance for 12 months 

• 2 other patients co-incidentally already back in  

 

• 5 of these subsequently became cases 

• All grew S.epidermidis with same antibiogram 

 





Summary 

• 28 valve operations since Dec 08 

• 11 cases of PVE 
– 5 deaths 

– 6 emergency valve replacement 

– 1 managed with antibiotics alone  

– 1 patient with deep sternal infection 

• 3 patients with single +ve blood culture 
– 2 treated pre-emptively with 6 weeks of antibiotics 

• 2 deaths due to IHD, 1 death due to sudden 
arrhythmia 
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Further investigations 

• Checked theatre ventilation 

• Environmental sampling on CICU (42 samples) 
– Outbreak strain not recovered  

– Theatres ands CICU then thoroughly cleaned 

• Screening of staff for hand carriage 
– Hand rinse 

– Stomacher bag with 100 ml of BHI broth 

– Each hand rinsed and agitated for 30 sec 

– Incubated overnight 

– Subcultured onto agar with mupirocin, gentamicin and 
ciprofloxacin 

• Typing of all available S.epidermidis strains 
– PFGE at LHI  

– Some epidemiologically unrelated strains with same antibiogram 
also being sent 



Results 

• Typing of patients strains 

– All same PFGE except 1 patient 

– Same PFGE type recovered from hand rinse cultures 

of surgeon 

• Hand carriage 

– Same antibiogram found in: 

• 9/10 CICU nurses 

• 6/14 theatre staff 

• 3/5 consultant surgeons 

– But PFGE typing showed different variants 

 

 





Hand rinse cultures 



Outbreak summary 

• 11 cases of PVE - all operated on by one surgeon 

• No cases in other surgeons 
– 11/28 versus 0/105 (p<0.0000001) 

• No other member of staff present at all 11 operations 

• All caused by S.epidermidis. All but one were due to DNA fingerprint 
type “a” 

• Surgeon was found to be carrying “a” on hands and elsewhere 

• Strain “a” was not found on the hands of 23 other staff (surgeons, 
CICU nurses, theatre personnel) 

• Infections were acquired in theatre 

 

• This strain of S.epidermidis was resistant to the surgical antibiotic 
prophylaxis 

• Route of transmission from surgeon not clear 
– Airborne 

– Micro-puncture of gloves 

– Contamination of gloves during glove changing 

 

 



Further investigations 

• Observation of operations 

• Theatre settle plates 

• Sterility of gloves at end of procedure 

• Technique for scrubbing up and donning gloves 

and gowns 

• Technique for changing gloves 

• Type of gloves worn 

• Any other procedural differences between 

different consultants 







Intra-operative blood cultures 



Consultant hand study 
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