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Abstract

Pseudomembranous colitis (PMC) is a serious condition caused 
by Clostridium difficile, often arising after antibiotic therapy in the 
healthcare setting. We describe the complex case of an elderly patient 
with recurrent PMC and comorbid conditions who was successfully 
treated with fidaxomicin after metronidazole and vancomycin failure, 
with no further recurrences.
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Introduction

Pseudomembranous colitis (PMC) is one of the more severe 
manifestations of Clostridium difficile infection (CDI), an in-
fectious disease that usually comes in after broad-spectrum an-
tibiotics treatment [1]. C. difficile is the main agent for PMC. 
C. difficile is a spore-forming, anaerobic, Gram-positive bacil-
lus. Proliferating C. difficile produces toxins that cause several 
complications, including PMC, toxic megacolon, perforations 
of the colon, and sepsis [2]. Spores produced by C. difficile 
are highly resistant to heat, gastric acid and biocidal cleaning 
products and can remain viable for months on surfaces, being 
resistant to hospital cleaners and even solutions that are used 
to disinfect the hands by healthcare professionals [3, 4]. The 
ability to produce spores is of crucial importance in the trans-
mission of C. difficile, leading to frequent recurrences after 
successful initial treatment. Currently, C. difficile is the lead-
ing cause of nosocomial diarrhea in industrialized countries 
[5], and the incidence of CDI is increasing in Europe [6-8]. 
This infection is often associated with healthcare facilities and 

usually appears as a nosocomial infection, and it is directly re-
lated to the length of hospital stay [9]. The main risk factor for 
the development of CDI is exposure to antibacterial therapy, 
classically broad-spectrum agents, which are able to disrupt 
colonic microflora [10], whereas older age (≥ 65 years old), 
previous hospitalization, severity of underlying disease, im-
munocompromised state, suppression of gastric acid secretion, 
tube feeding and gastrointestinal surgery, chemotherapy and 
obesity are also risk factors for CDI [11-14].

The clinical presentation due to colonization and infec-
tion by C. difficile can have a highly variable spectrum, which 
can range from asymptomatic carrier, mild to moderate CDI or 
PMC, one of the most serious manifestations of CDI with high 
mortality associated [15-17]. The clinical presentation of CDI 
is caused by toxins A and B, produced by C. difficile, responsi-
ble for inflammation, damage the lining of the colon and cause 
inflammation leading to diarrhea and colitis [18].

The clinical treatment of suspected CDI requires a rapid 
and accurate diagnosis, and the establishment of appropriate 
drug therapy. The first-line antibiotherapy in non-severe CDI/
first episode is metronidazole, orally, but it appears that in-
creasing cases of resistance to this antibiotic make a second-
line treatment with vancomycin administered orally neces-
sary. The current European guidelines recommend the use of 
vancomycin over metronidazole as first-line therapy in severe 
CDI [14, 18-20]. Although vancomycin and metronidazole are 
effective in a first episode of CDI, this therapy remains sub-
optimal essentially due to the increased number of cases of 
resistance to metronidazole and vancomycin [21-23].

According to the European Society of Clinical Microbiol-
ogy and Infectious Diseases (ESCMID) guidelines, recurrence 
is the major challenge in the treatment of CDI, with up to 25% 
of patients with CDI suffering a recurrence of infection within 
30 days after treatment with metronidazole or vancomycin and 
45-65% of these patients present subsequent recurrences [4, 
24, 25].

New drugs have emerged for the treatment of CDI, includ-
ing fidaxomicin, a macrocyclic antibiotic, the first in its class. 
Fidaxomicin acts by inhibiting C. difficile’s RNA polymerase, 
causing C. difficile cell death and presents selective bactericidal 
activity against C. difficile, which is in contrast to vancomycin 
that is only bacteriostatic against this agent. Fidaxomicin has a 
narrow spectrum of action, with minimal impact on anaerobic 
natural commensal colonic microflora. Gram-negative organ-
isms are inherently not susceptible to fidaxomicin, whereby 
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the fidaxomicin has a low risk of vancomycin-resistant ente-
rococci (VRE) acquisition. This drug inhibits spore formation 
and toxin production by C. difficile [26-28]. Fidaxomicin acts 
locally and has no cross-resistance with currently available an-
tibacterial agents. According to the results of phase III trials, 
this drug not only showed comparable efficacy with vancomy-
cin in the treatment of CDI, but also showed superior efficacy 
in reducing disease recurrence, providing a sustained clinical 
cure [24, 29].

Case Report

An 82-year-old woman with a history of liposarcoma, type 2 
diabetes mellitus, hypertension, dyslipidemia, obesity, chronic 
heart failure, chronic kidney disease and gallstones had previ-
ously presented with PMC. Her medications were omeprazole 
(20 mg/day), furosemide (40 mg/day), pravastatin (20 mg/
day), insulin detemir (40 units/day), bisoprolol (5 mg/day), 
losartan (100 mg/day), and oxygen delivered at 1 L/min for 
16 h/day.

The patient was admitted on August 2, 2013 to the Internal 
Medicine Department of the Hospital Geral do Centro Hospi-
talar Universitario in Coimbra with recurrence of PMC (first 
episode occurred 2 months previously), cystitis and worsened 
chronic heart failure. Clinical laboratory tests revealed no leu-
kocytosis, C-reactive protein (CRP) 3 mg/dL (reference value 
< 0.1 mg/dL), creatinine 110.4 μmol/L (reference range 46.0 
- 92.0 μmol/L), urea 9.7 mmol/L (reference range 2.5 - 6.4 
mmol/L), N-terminal pro-brain-type natriuretic peptide (NT-
proBNP) 118 pg/mL (reference value < 300 pg/mL) and no 
myocardial necrosis markers. Urinalysis revealed the presence 
of 100 - 200 leukocytes/field, with bacterial growth. She re-
ceived empiric treatment with intravenous cotrimoxazole (480 
mg every 12 h) and oral vancomycin (125 mg every 6 h).

The patient was hospitalized for cystitis and worsening 
chronic heart failure, after which she received supportive ther-
apy and cefuroxime 750 mg every 8 h for 7 days. At the end of 
the sixth day of hospitalization, she developed PMC. She had 
leukocytosis (leukocytes 17.6 × 103/μL, reference range 4 - 10 
× 103/μL), neutrophilia (neutrophils 14.3 × 103/μL, reference 
range 2 - 7 × 103/μL), CRP increased to 4.2 mg/dL and wors-
ening renal function (urea/creatinine ratio 17.8/148.9). A stool 
sample tested positive for C. difficile toxin initially by immu-
nochromatographic rapid test GDH and then by PCR test.

The patient was treated with oral metronidazole (500 mg 
every 8 h) for 6 days, which was then discontinued because 
of persistent diarrhea. Antibiotic therapy was switched to oral 
vancomycin (125 mg every 6 h) for 14 days and the diarrhea 
resolved after 10 days of treatment. After 1 month in hospital, 
the patient was discharged without diarrhea.

Two months after being discharged, the patient was read-
mitted as an emergency case with diarrhea (seven liquid stools 
per day); a C. difficile toxin test of the stools was positive. 
Physical examination found a distended abdomen, no palpable 
masses, and increased bowel sounds. Abdominal ultrasonog-
raphy revealed no remarkable findings. Clinical laboratory re-
sults indicated leukocytosis (leukocytes 17.0 × 103/μL), plate-

lets 493 × 103/μL (reference range 150 - 400 × 103/μL), blood 
glucose 16.5 mmol/L (reference range 4.1 - 5.9 mmol/L), urea 
14.5 mmol/L (reference range 2.5 - 6.4 mmol/L), creatinine 
141.1 μmol/L (reference range 46.0 - 92.0 μmol/L) and CRP 
34.5 mg/dL (reference value < 0.1 mg/dL). Treatment with oral 
vancomycin (125 mg, every 6 h) was initiated; however, pro-
fuse diarrhea and C. difficile toxin positivity in the stool per-
sisted. In addition, colonoscopy and subsequent biopsy were 
compatible with PMC. Specifically, colonoscopy investigating 
the area from the anal margin to the descending colon revealed 
erythematous mucosa and inflamed areas, probably related to 
the resolution phase of colitis. Biopsies of two colonic mucosa 
samples showed cellular architecture changes consistent with 
PMC. Consequently, oral metronidazole 500 mg every 8 h was 
added to vancomycin therapy. After 12 days of dual therapy 
with vancomycin and metronidazole, there was no clinical 
improvement; therefore, both antibiotics were stopped and 
oral fidaxomicin (200 mg every 12 h) was administered for 10 
days. There was successful resolution of symptoms (diarrhea 
and fever resolved after 5 days) and the patient was discharged 
from hospital on the 10th day of fidaxomicin therapy with no 
further symptoms. As yet, the patient has been free of PMC 
recurrence. Treatment with fidaxomicin was well tolerated and 
no adverse events were reported by the patient.

C. difficile is the leading cause of nosocomial diarrhea in 
industrialized countries [5], and the incidence of CDI is on the 
rise in Europe [6-8, 30]. The clinical presentation of C. diffi-
cile colonization and infection can vary greatly, ranging from 
asymptomatic carriage, to mild to moderate CDI or PMC; the 
latter is one of the most serious manifestations of CDI and as-
sociated with a high mortality rate [15-17].

Our patient had a number of factors that contributed to 
her worsening condition and were predictive of PMC recur-
rence. These were treatment with a broad-spectrum antibiotic, 
cefuroxime; concomitant treatment with a proton pump in-
hibitor; age over 75 years; comorbidities (liposarcoma, type 2 
diabetes mellitus, hypertension, hyperuricemia, dyslipidemia, 
chronic heart failure, and obesity) and multiple hospital admis-
sions. Our patient was considered to be at high risk of PMC 
recurrence and indeed suffered a recurrence soon after com-
pleting first-line treatment with vancomycin.

Clinical management of suspected CDI relies on rapid 
and accurate diagnosis, and the initiation of appropriate drug 
therapy. Oral metronidazole is the first-line antibiotic therapy 
for non-severe/first episode CDI; however, response to met-
ronidazole is often poor, possibly because of the attainment 
of poor concentrations in the gut [18], necessitating the need 
for second-line treatment with oral vancomycin. Current Euro-
pean guidelines recommend the use of vancomycin over met-
ronidazole as first-line therapy in severe CDI [14, 18-20]. Al-
though vancomycin and metronidazole are effective in a first 
episode of CDI, therapy remains suboptimal essentially due to 
the high rate of recurrence with metronidazole and vancomy-
cin treatment [21-23]. According to the ESCMID guidelines, 
recurrence is the major challenge in the treatment of CDI, with 
up to 25% of patients experiencing recurrence of infection 
within 30 days of metronidazole or vancomycin treatment, and 
of these, 45-65% of patients present with subsequent recur-
rences [4, 24, 25].
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Recently approved therapies for the treatment of CDI in-
clude fidaxomicin - the first-in-class macrocyclic antibiotic. It 
acts by inhibiting the RNA polymerase of C. difficile, causing 
cell death [26]. Fidaxomicin has selective bactericidal activ-
ity against C. difficile, which is in contrast to vancomycin’s 
bacteriostatic activity against this organism. Fidaxomicin has 
a narrow spectrum of action, with minimal impact on natu-
rally occurring commensal anaerobic microflora in the colon. 
Gram-negative organisms are inherently non-susceptible to 
fidaxomicin, with a low risk of vancomycin-resistant entero-
cocci arising from its use [26-28]. Fidaxomicin inhibits spore 
formation and toxin production by C. difficile [26-28]. It acts 
locally and is not associated with cross-resistance with cur-
rently available antibacterial agents. According to the results 
of phase III trials, fidaxomicin was non-inferior to vancomy-
cin for initial cure of CDI, but significantly reduced the rate 
of disease recurrence, contributing to an increase in sustained 
clinical cure [24, 31]. Considering these findings and the pres-
ence of risk factors predictive of recurrence, it may have been 
prudent to administer fidaxomicin for the treatment of the first 
recurrence of PMC in our patient. However, our case occurred 
in 2013, when access to fidaxomicin and clinical experience 
of its use were limited. Today, fidaxomicin has demonstrated 
efficacy and safety in the treatment of CDI, including a pre-
viously published case study describing the successful treat-
ment of severe CDI following prior failure of metronidazole 
and vancomycin in a 49-year-old patient undergoing peritoneal 
dialysis [32]. However, there are currently limited clinical data 
for fidaxomicin treatment of the more serious PMC. Our re-
port of a complex case of PMC successfully treated with fidax-
omicin following prior antibiotic treatment failure adds to the 
information available for this antibiotic in this setting. Of note 
in our case, there was successful resolution of PMC despite its 
late administration. Moreover, after clinical resolution of PMC 
at the end of treatment, there has been no recurrence of PMC 
in our patient since 2013. Therefore, fidaxomicin may be an 
appropriate alternative therapy in cases of recurrence, and may 
be appropriate even during the first episode of CDI in patient 
at high risk of recurrence.
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