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Summary 22 

We reviewed all courses of fidaxomicin use in our hospital. It was used for first recurrence (6 times), 23 

second recurrence (8) and third recurrence (once). One received fidaxomicin first-line. Eight patients 24 

initially responded to therapy. Three of these were asymptomatic at 90 days; three remained 25 

asymptomatic at 30 days and two had recurrences 5 and 9 days after stopping therapy. Four patients 26 

failed to respond; two required faecal transplantation and one required a colectomy. Two patients 27 

deteriorated and two patients died. Fidaxomicin was well tolerated. Our findings suggest that the 28 

utility of fidaxomicin at this stage of infection is unclear. 29 

 30 

  31 
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Introduction 32 

Fidaxomicin is a macrocyclic antibiotic licensed for treating Clostridium difficile infection (CDI). 33 

Fidaxomicin has been shown to have comparable clinical cure when compared to vancomycin and a 34 

significant reduction in CDI recurrence.[1,2] Fidaxomicin or vancomycin are recommended by US 35 

guidelines for an initial episode of CDI (strong recommendation; high quality of evidence).[3] 36 

Fidaxomicin is also recommended for first recurrence if vancomycin was used for the initial episode 37 

(weak / moderate) and for second and subsequent recurrences (weak / low). UK guidelines suggest 38 

vancomycin and fidaxomicin are reserved for severe CDI or for subsequent recurrences.[4] They 39 

subsequently suggest that the decision to use fidaxomicin or vancomycin should take into account 40 

the potential benefits alongside the medical need, the risks of treatment, and the relatively high cost 41 

of fidaxomicin when compared with oral vancomycin as well as the cost of treating a recurrent 42 

episode and cite the two randomised control trials above.[1,2] 43 

Recurrent CDI (rCDI) is associated with significant morbidity and mortality with recurrence rates 44 

around 25% and so this presents a significant benefit of fidaxomicin. Given the prohibitive cost of 45 

fidaxomicin, some centres have taken the decision to limit treatment to first or later recurrences. 46 

In 2014 fidaxomicin was approved by Cambridge University Hospital NHS Foundation Trust (CUH) for 47 

second recurrence of CDI (i.e. metronidazole (400mg 8-hourly) or vancomycin (125 – 500mg 6-48 

hourly) were given orally for the initial episode and first recurrence; then fidaxomicin at 200mg 12 49 

hourly for 10 days). Most of the published data from the above trials is derived from patients treated 50 

for their first episode rather than rCDI.[1,2] Real-world data is limited on fidaxomicin use in treating 51 

patients with rCDI. We reviewed all episodes of fidaxomicin use at CUH in order to assess patient 52 

outcome data. 53 

 54 

Methods 55 

Setting: CUH is a teaching hospital with 1,100 beds, and 70,000 inpatient admissions per annum. It 56 

offers a number of specialist services, including solid organ transplantation, haematology/oncology 57 

and neurosurgery. 58 

Study design and patients: Single centre observational retrospective cohort study. All patients aged 59 

≥18 years commenced on fidaxomicin between 1st November 2014 and 31st October 2017 were 60 

included. 61 

Microbiology: Testing for C. difficile toxin was performed based on clinician request using an enzyme 62 

immunoassay (C. DIFF QUIK CHEK COMPLETE; Techlab, Blacksburg, VA, USA). 63 

Data collected included:  patient demographics, previous medical history, clinical characteristics of 64 

the CDI episode treated, details of fidaxomicin treatment, tolerability of fidaxomicin / adverse 65 

events, outcome (at end of therapy and at 30 and 90 days post-cessation of therapy: improved, no 66 

response, deterioration, died). Immunosuppressed patients were defined as those receiving 67 

immunosuppressive medication (including chronic corticosteroid treatment), chemotherapy and/or 68 

radiotherapy, and active hematologic malignancy, metastatic solid organ cancer, HIV infection, or a 69 

history of haematopoietic or solid organ transplantation. Information on pre-existing colon 70 
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conditions, such as inflammatory bowel disease, diverticulitis, and radiation or cytomegalovirus 71 

colitis was also recorded.  72 

Underlying diseases were evaluated by means of the McCabe score. Diarrhoea was defined as more 73 

than three unformed bowel movements per day, or more than 200mL of unformed colostomy 74 

output per day. Acute kidney injury (AKI) was defined as an increase in serum creatinine 75 

concentration of ≥50% from baseline. 76 

Disease severity was defined according to SHEA/IDSA guidelines[3]: the episode was labelled mild-77 

moderate in cases of a leukocyte count of ≤15,000 cells/mm3 and absence of AKI; severe in cases of 78 

a white blood cell count ≥15,000 cells/mm3 or AKI; and severe-complicated in the presence of 79 

hemodynamic instability, ileus, or megacolon. 80 

Recurrence was defined as the reappearance of clinical CDI (microbiologically confirmed or clinically 81 

suspected) on review at day 30 and day 90 after end of fidaxomicin treatment. Sustained cure was 82 

defined as clinical cure and recurrence free survival until the end of the 30 and 90 days. 83 

Time until diarrhoea resolution was defined as the time from the first day of treatment until the day 84 

of the last unformed bowel movement followed by two consecutive days with less than three 85 

unformed bowel movements per day, which was maintained at least until the end of treatment. 86 

Likelihood of an adverse event to fidaxomicin treatment was determined according to the judgment 87 

of the treating physician as recorded in the clinical history of each patient. 88 

 89 

Results 90 

There were 363 toxin positive results occurring in the study period in 319 patients. There were 34 91 

(10.6%) patients with more than one positive toxin result; eight patients had three or more positive 92 

toxin results. 93 

Sixteen patients received a course of fidaxomicin during the study period (table). Ten (62.5%) were 94 

female. The median age was 77 years (range 60-89). Eight patients (50%) had a non-fatal underlying 95 

disease, five patients had an ultimately fatal underlying disease (31.3%) and three had a rapidly fatal 96 

underlying disease. Two patients were immunosuppressed, and four had another reason for their 97 

diarrhoea. Seven patients (43.8%) had acute kidney injury.  98 

Seven patients had mild-moderate CDI, 6 (37.5%) had severe CDI and three (18.8%) had severe-99 

complicated CDI. Six patients (37.5%) received fidaxomicin for a first recurrence (4 clinically 100 

suspected; 2 microbiologically confirmed), 8 patients (50%) received fidaxomicin for a second 101 

recurrence (5 clinically suspected; 3 microbiologically confirmed), one patient was treated for a third 102 

microbiologically confirmed recurrence and one patient received treatment for a first episode who 103 

was unresponsive to maximal therapy with metronidazole and vancomycin. All patients had 104 

previously received therapy with vancomycin; 13 (81.3%) had also previously received 105 

metronidazole. Six patients had previously received tapering courses of vancomycin. Two patients 106 

received concomitant vancomycin and two patients received vancomycin and metronidazole 107 

concomitant with fidaxomicin.  108 
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Eight patients (50%) initially responded to therapy. Time to resolution of symptoms in five of these 109 

patients ranged from 4-10 days (median 7 days); three patients were discharged to private 110 

residences so this data is unavailable. Of the 8 patients who initially responded, three remained 111 

symptom free at 90 days, three remained asymptomatic at 30 days (one patient subsequently died 112 

60 days after completing therapy and two developed symptoms 32 days and 42 days after 113 

completing therapy). Two patients had a recurrence 5 days and 9 days after stopping therapy. Four 114 

patients did not respond to therapy; two of these patients required faecal transplantation (FMT), 115 

one patient was restarted on vancomycin and one patient had a colectomy. Two patients 116 

deteriorated and required FMT and two patients died (one after one day of therapy and one at day 5 117 

of therapy). Both had CDI on part 1 of the death certificate indicating the attending clinicians 118 

thought CDI contributed to the death. Fidaxomicin was well tolerated with no adverse effects 119 

documented for any patients. 120 

 121 

Discussion 122 

Our study confirms the poor outcome for patients with rCDI and provides real-world data on using 123 

fidaxomicin, showing 50% of patients failed to respond. It is well recognised that patients who have 124 

had a first recurrence are at increased risk of subsequent recurrences (or multiply recurrent 125 

CDI).Patients in this study are therefore at high risk of recurrence. 126 

Current guidelines suggest that vancomycin and fidaxomicin are of equal efficacy for treating first 127 

recurrences of CDI.[3] They recommend oral vancomycin or fidaxomicin for second (or subsequent) 128 

recurrences of CDI, citing evidence from Cornely et al (2012) and Louie et al (2012) where 37 of 40 129 

(92.5%) and 42 of 48 (87.5%) patients with CDI in the preceding 3 months improved 130 

respectively.[1,2] This data was further analysed by Cornely and colleagues.[5] They found the initial 131 

response to therapy was similar for fidaxomicin and vancomycin (>90% cure). However, recurrence 132 

within 28 days occurred in 35.5% of patients treated with vancomycin and 19.7% of patients treated 133 

with fidaxomicin (P = 0.045), whilst early recurrence (within 14 days) was reported in 27% of patients 134 

treated with vancomycin and 8% of patients treated with fidaxomicin (P = 0.003). Patients with ≥2 135 

episodes of CDI in the preceding 3 months were excluded from these studies. We had higher failure 136 

/ recurrence rates than these studies. 137 

One study found success in two of three patients; each had previously received several months of 138 

therapy including vancomycin tapering regimens.[6] A similar success rate was seen in a study of 18 139 

patients using various tapering regimens of fidaxomicin.[7] The largest study of fidaxomicin use in 140 

recurrent disease across 20 hospitals in Spain was by Feher and colleagues.[8] Their study population 141 

was similar in terms of underlying conditions, severity of cases and requirement for colectomy; 142 

however, only 44 of the 72 cases were for recurrent disease, with only 26 being treated for ≥2 143 

recurrences. This may explain the difference in cure; 6 of 16 (37.5%) patients were asymptomatic at 144 

day 30 in our study whereas 52 (72.2%) were asymptomatic in their study. Only 16.7% had a 145 

recurrence within 30 days in their study[8] compared to two of eight (who responded initially) in our 146 

study. Recurrence rate was slightly greater in the cases with more than one previous CDI episode 147 

than in the cases with one or no former CDI episodes (5/26, 19.2 % vs. 7/46, 15.2 %; p = 0.746), 148 

without reaching statistical significance. However, the outcome in these patients was no different. 149 

Mortality within 30 days was 4.2% in their study compared to 2/16 (12.5%) in ours. One limitation of 150 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

the study by Feher is the short follow-up period. Another retrospective case series included 61 151 

patients who received fidaxomicin; 32 (52.5%) with prior CDI;[9] 25 (78.1%) of these responded. No 152 

data is provided for the number of patients who received therapy for multiple recurrent disease 153 

though. 154 

A real-life evaluation of fidaxomicin was published from several centres in the UK who used different 155 

treatment algorithms.[10] Two hospitals using fidaxomicin first line showed reductions in CDI 156 

recurrence rates but one hospital that restricted fidaxomicin to recurrent episodes showed a rise in 157 

recurrences. Another prospective ‘real world’ study of fidaxomicin use included six patients treated 158 

for a second recurrence and five for a third recurrence. They found that the risk of recurrence was 159 

26% in patients who had received it for a recurrence compared to 8% for primary treatment 160 

(p=0.04).[11] 161 

Whilst our study has several limitations including its retrospective single centre design and small 162 

numbers, we provide data which confirm that rCDI is associated with significant morbidity and 163 

mortality. Whilst fidaxomicin was well tolerated and efficacious for >90 days in a small number of 164 

patients, its role in therapy at this stage of the disease is equivocal based on our findings. We found 165 

a 50% efficacy with half of the patients requiring FMT or colectomy. These could not be explained by 166 

disease severity and supports further research to determine the optimum management of rCDI, 167 

including alternative regimens using fidaxomicin and the role of FMT. Our findings suggest that the 168 

utility of fidaxomicin at this stage of infection is unclear.  169 
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Demographics 

  

Therapy  

  

Outcome 

Age / 
gender Specialty  Indication  PMH McCabe 

Immuno 
suppressed 

Diarrhoea 
cause AKI Severity 

Previous 
therapy  

Previous 
therapy 2 

Previous 
therapy 3 

Concurrent 
therapy 

Concurrent 
therapy 2 

Initial 
response 

Time to 
resolution Reason Sustained Ribotype 

Further 
treatment 

1st episode 

65F 
Neuro 
surgery 

Persistent 
disease  SAH non-fatal n nil y Severe   MTZ VA   nil     no response na na na 023 FMT 

1st relapse 

89F DME Clinical CKD non-fatal n nil y Complicated  

  

MTZ VA   nil   

  

died na na na 076 died 

84M DME Clinical 
COPD, IHD, 
PE rapidly fatal n nil y Complicated  MTZ VA   VA MTZ died na na na 106 died 

70M 
Vascular 
surgery Clinical 

COPD, PVD, 
IHD ultimately n nil n 

Mild - 
moderate   VA   nil   improved unknown 

sent home: 
improving  >90d NT no 

64M Urology Clinical 
Ca bladder, 
CKD ultimately 

y-chemo 
therapy 

iileal 
conduit y Severe MTZ VA   nil   improved 9   4 weeks 023 VA 

76F 
Gastro 
enterology Microbiology COPD, IHD non-fatal n nil y Complicated  MTZ VA   VA MTZ improved 10   >90d 002 no 

79F 
Colorectal 
surgery Microbiology 

Diverticular 
disease non-fatal n 

Diverticular 
disease n Severe MTZ VA   nil   no response na na na 005 colectomy 

2nd relapse 

83F 
Gastro 
enterology Clinical 

Diverticular 
disease, IHD non-fatal n 

Diverticular 
disease y Severe 

  

MTZ VA taper nil   

  

deterioration na na na 002 FMT 

86F DME Clinical 
DM, CVA, 
dementia, IHD rapidly fatal n Nil n 

Mild -
moderate   VA taper nil   improved 8   5 days 002 FMT 

77F 
Infectious 
diseases Clinical 

COPD, CKD, 
RA ultimately n Nil n 

Mild -
moderate MTZ VA taper nil   improved unknown na 6 weeks NT no 

74M 
Gastro 
enterology Clinical 

Ca bladder, 
CKD rapidly fatal n Nil y Severe MTZ VA   VA   improved 4   60 days Sporadic died 

70M 
General 
Medicine Clinical CVA non-fatal n Nil n 

Mild -
moderate MTZ VA taper nil   no response na na na 019 FMT 

60F 
Infectious 
diseases Microbiology 

Bronchiectasis, 
Ca bowel non-fatal n Nil n 

Mild -
moderate MTZ VA   nil   deterioration na na na 023 FMT 

89M 
Vascular 
surgery Microbiology 

Asthma, IHD, 
CKD ultimately n Nil n 

Mild -
moderate   VA taper nil   improved 7   >90d NT no 

77F 
Gastro 
enterology Microbiology 

Diverticular 
disease, PMR non-fatal y-steroids 

Diverticular 
disease n Severe MTZ VA taper VA   improved unknown 

sent home: 
improving 9 days 023 FMT 

3rd relapse 

81F 
General 
Medicine Microbiology CVA, IHD ultimately n nil n 

Mild -
moderate   MTZ VA   nil     no response na na na 002 VA 

 

Table: Patient characteristics, therapy and outcomes in treatment of C. difficile infection with fidaxomicin 

 

Key: 

AKI: acute kidney injury 

Ca: cancer 
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CKD: Chronic kidney disease 

COPD: Chronic obstructive pulmonary disease 

CVA: cerebro-vascular accident 

DME: Department of Medicine for the Elderly 

F: female 

FMT: faecal transplant 

IHD: ischaemic heart disease 

M: male 

MTZ: metronidazole 

NT: not tested 

NA: not applicable 

PE: pulmonary embolism 

PMH: past medical history 

PMR: polymyalgia rheumatica 

RA: rheumatoid arthritis 

SAH: sub-arachnoid haemorrhage 

VA: vancomycin 

 




