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Introduction 
Around 20% of patients presenting with initial C. difficile 
infection (CDI) will suffer from recurrence, increasing up to 
65%, if patients have had prior history of CDI 
Understanding both the clinical and bacterial factors that 
affect the course of recurrent infection could contribute to 
broader knowledge pertaining to the reduction of recurrence.  
 
Current Study 
In this individual case study a patient presented with two 
recurrent infections whilst enrolled on a clinical trial to 
prevent relapse of C. difficile with rifaximin (RAPID). Thus 
the strains identified from specimen samples gathered 
throughout the trial were obtained to characterise further.  

ID Specimen  Sample 
collection date 

No of 
colonies 
picked 

Identical 
Banding 

patterns from 
Sample 

A 1st diagnostic sample  21/6/13 20 8/20 (12 NT*) 

B 2nd diagnostic sample 1/7/13 20 20/20 

C 1st wk 0 (visit 1) RAPID 
sample 

9/7/13 1 1/1 

D Relapse sample 1 19/7/13 8 5/8 (3 NT*) 

E Diagnostic sample post 
RS1 

27/7/13 20 P1- 13/20 
P2- 6/20  

F wk 4 (visit 3) RAPID 
sample 

7/8/13 15 14/15 (1 NT*) 

G wk 12 (Visit 5) RAPID 
sample 

2/10/13 20 20/20 

H Relapse sample after wk 
12 (visit 4) RAPID 

sample 

4/1/14 20 20/20 

  Ribotyping of Stool Isolates  

Eight stool specimens were collected (Table 1) from a participant who 
relapsed twice during enrollment 
Up to 20 C. difficile colonies per specimen were isolated via heat-
shock and plating onto CCEY1 
All isolated colonies were ribotyped ‘in-house’ to first deduce banding 

patterns   

Collect stool samples from participant 

Isolate ≤ 20 C. difficile colonies from stool  

Ribotype all isolates ‘in house’ to assess 
prevalence of multiple ribotypes 

Confirm specific isolate ribotypes via the 
Leeds Clostridium difficile ribotyping 

Network (CDRN) 

Perform phenotypic and genetic 
characterisation on isolates 

Sample E (Diagnostic sample  
post RS1)-has two ribotype profiles 
(Figure 1, red box, )  
 
Sample G (wk 12 (Visit 5) RAPID 
sample)- looked to have a different 
profile as well (Figure 1, green box), but 
was clarified by the CDRN as being 
ribotype 002  

All isolates were  confirmed as C. difficile by  
latex agglutination tests (Oxoid) (+) 
One sample of each unique banding pattern was sent for official ribotyping by the CDRN in 
Leeds. (Figure 1*) 

  +        +       +          +       +        +       +          +     + 
Agglutination 
Results 

002  002   002  002   014  002   002  002 014 Ribotype* 

Up to 20 colonies per sample were ribotyped 
(in house) (Figure 1, A-H) 

Figure 1- Isolate banding patterns, determined by the 
QIAxcel capillary gel electrophoresis system (Qiagen) 

  In vitro Growth Assays over 24 hrs 

* 

* 

* 

* 

Figure 2- In vitro growth in TY Broth 

Figure 3- In vitro growth in BHIS Broth 

Ribotype Specimen  
A7- 002 1st diagnostic sample 
B1-002 2nd diagnostic sample
C1-002 1st wk 0 (visit 1) RAPID sample 
D8-002 Relapse sample 1 
E2-014 Diagnostic sample post RS1 
E10-002 Diagnostic sample post RS1 
F1-002 wk 4 (visit 3) RAPID sample 
G2-002 wk 12 (Visit 5) RAPID sample (*) 
H4-014 Relapse sample after wk 12 (visit 4) RAPID sample 

  In vitro toxin Production 

Figure 5- In vitro toxin levels at 48hrs 
growth in TY broth. Assessed with the 
Toxin A/B II Elisa (Techlab) 

Outcome 
Two way ANOVA  was 
used to evaluate 
differences in toxin A & 
B production at 0, 8, 25 
and 48hr  (Figure 5). 
No significant 
differences in toxin titre 
were observed between 
any isolate at any time 
point 

Outcome 
Isolate G2 (*) showed reduced growth in TY 
broth (Figure 2) and a shortened stationary 
phase growth in BHIS broth (Figure 3) 

  Conclusions & 
Future Direction 

 Current phenotypic  
     characterisation has revealed    
     no significant differences in  
     toxin titre and antibiotic  
     resistance in any isolate.  

 
 Growth differences were 

observed in one isolate of the 
same (002) ribotype 
 

 Further phenotypic and 
genetic characterisation of 
strains will reveal if there are 
any differences that could be 
correlated with the recurrence 
of infection in this patient  

   
Outcome 
All isolates were  fully susceptible to 
MET (<4 µg/ml), VAN (<2 µg/ml) but  
showed intermediate resistance to LEV  
(~4 µg/ml) (Figure 4) 
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Table 1- Participant 01008 Stool specimen information 

*NT- samples failed to type 
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  Vancomycin, Metronidazole and Levofloxacin 
Susceptibility Testing  

Figure 4- Susceptibility profiles of clinical isolates using 
M.I.C.E.™ test strips  (Oxoid) assessed 24 hrs after application 




