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Infecåia cu Clostridium difficile æi boala inflamatorie
intestinalã: ce trebuie sã ætie gastroenterologii æi chirurgii

În ultimele douã decade, în întreaga lume, s-a înregistrat o
creştere dramaticã a incidenåei şi severitãåii infecåiei cu
Clostridium difficile (ICD). Simultan cu creşterea incidenåei ICD
în populaåia generalã, s-a constatat o creştere chiar mai mare a
acestei infecåii în rândul pacienåilor cu boli inflamatorii intesti-
nale (BII). Având în vedere cã ICD poate mima un episod acut
de BII, simptomatologia clinicã şi parametrii paraclinici fiind
adesea similari, screeningul pentru aceastã infecåie este reco-
mandat la orice puseu acut  de BII. Tehnica imunoenzimaticã
pentru detectarea în scaun a toxinelor bacteriene  A şi B, deşi
are sensibilitate scãzutã, este încã cel mai utilizat test diagnos-
tic. Agenåii terapeutici recomandaåi sunt metronidazolul 
pentru formele uşoare/moderate şi vancomicina pentru infecåia
severã. ICD are un impact negativ asupra prognosticului pe 
termen scurt şi lung al BII, crescând necesitatea intervenåiilor
chirurgicale, rata mortalitãåii şi costurile asistenåei medicale.
Gastroenterologii şi chirurgii trebuie sã aibã un grad ridicat de
suspiciune pentru ICD atunci când evalueazã un pacient cu
puseu acut de BII, întrucât diagnosticul prompt şi tratamentul
adecvat al infecåiei amelioreazã prognosticul. Mãsuri urgente de
prevenire a rãspândirii infecåiei în secåiile de chirurgie/
gastroenterologie sunt mandatorii.  

Cuvinte cheie: infecåia cu Clostridium difficile, boala Crohn,
colita ulcerativã, diagnostic, tratament, prevenåie

Abstract
Over the past two decades there has been a dramatic increase
worldwide in both incidence and severity of Clostridium 
difficile infection (CDI). Paralleling the rising incidence of CDI
in the general population, there has been an even higher
increase in the incidence of CDI among patients with inflam-
matory bowel disease (IBD). CDI may mimic a flare of IBD as 
symptoms and laboratory parameters are often similar, and
therefore, screening for CDI is recommended at every flare in
such patients. Enzyme immunoassay to detect Clostridium 
difficile toxin A and B in stool is still the most widely used test
for CDI diagnosis despite its low sensitivity. Metronidazole for
mild/moderate CDI, and vancomycin for severe CDI are 
the preferred agents for the treatment of infection. CDI has a 
negative impact both on short- and long- term IBD outcomes,
increasing the need for surgery, as well as the mortality rate and
healthcare costs.  All gastroenterologists and surgeons should
have a high index of suspicion for CDI when evaluating a
patient with IBD flare, as prompt diagnosis and adequate 
treatment of infection improve outcomes. Measures must be
taken to prevent spreading of infection in gastroenterology
/surgery settings. 
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IntroductionIntroduction

Over the past two decades there has been a dramatic
increase worldwide in both incidence and severity of
Clostridium difficile infection (CDI) (1). Today, CDI is 
recognized as the leading cause of infectious nosocomial
diarrhea in developed countries, associated with increased
morbidity, mortality, and healthcare costs (2,3).

CDI was first associated with inflammatory bowel disease
(IBD) in 1978 (4), but was somehow neglected until 15 years
ago, when several studies demonstrated that patients with
ulcerative colitis (UC) and Crohn’s disease (CD) are at high
risk for this infection (5-10). Over this period, the number
of UC hospitalized patients with concomitant CDI has more
than doubled (7,10) and the colectomy rate has increased by
20% (11) influencing the activity in gastroenterology/surgery
settings. 

Patients with UC are more susceptible to CDI than those
with CD (5,9,10,12). Metronidazole for mild/moderate CDI,
and vancomycin for severe infection are the preferred 
therapeutic agents (13,14). IBD patients (especially those with
UC) with superimposed CDI have worse outcomes than those
with IBD alone (5-7,10,15), with increased colectomy and 
mortality rates (5,7,10). Adequate measures such as isolation of
infected patients, hand hygiene and protective equipment for
healthcare workers and environmental cleaning should be
taken in all gastroenterology/surgery settings to prevent 
spreading of the infection.

This review article summarizes the latest available data on
epidemiology, diagnosis, and treatment of CDI in IBD
patients. In addition, a short comment on the epidemiology of
this infection in our country will be made.

Epidemiology

Large nationwide data analyses (6,7,9-11) and single-center
studies (5,8,12) have independently reported significant
increased CDI incidence among IBD patients over the last 15
years. Thus, in the USA, in one study using nationwide data,
CDI incidence among hospitalized UC patients has doubled
over a 7-year period (10), while in another study (13), 47% of
their IBD patients admitted with flares had CDI. This trend of
increased CDI occurrence in IBD patients reported in the
USA has also been noted in Europe and other geographic
regions. A study from Belgium reported a nearly 4-fold CDI
increase in both IBD and non-IBD patients between 2000 and
2008 (8), while Kaneko et al (14) from Japan, and Kochhar et
al (15) from India, found that 40% and 32%, respectively, of
their patients with UC flares had superimposed CDI.

Little is known about the incidence of CDI in our country.
The lack of well-designed epidemiological studies makes it
impossible to know the real dimension of this infection in the
general population, and even less in IBD patients.
Undoubtedly, we have noted an increased number of patients
with CDI in our hospitals during recent years, although it is
most likely that many cases have been either undiagnosed
because of low levels of awareness for CDI among clinicians or

misdiagnosed due to lack of sensitive diagnostic tests. Low
level of clinical suspicion for CDI means low frequency testing
for C. difficile, and subsequently, fewer cases diagnosed.
Illustratively, a recent pan-European survey of rates of CDI
among 97 hospitals from 34 countries (5 from Romania)
showed that in our hospitals the frequency of testing for 
C. difficile was the lowest (3 per 10,000 patient-day compared
to 115 from UK or 141 from Finland) (16). It should be under-
lined that other countries too have been confronted in the
past with the same low level of suspicion for CDI (17,18).
Thus, in the USA, 69% of internal medicine residents were
not aware of the existence of CDI in the outpatient setting
and would not test for this infection (17). In Spain, two of
three episodes of CDI were not diagnosed because the test was
not requested (47.6%) or due to the use of diagnostic tests with
low sensitivity (19.0%) (18).

With the exception of few case-reports (19,20), there is
not a single published study on the epidemiology of CDI in
IBD patients in our country, and such a study is urgently
needed. Until then, gastroenterologists and surgeons should
maintain a high index of suspicion for CDI in all IBD
patients presenting a flare of their disease.  

Risk factors

Traditional risk factors for CDI are similar in IBD and non-IBD
populations. In addition to prior broad-spectrum antibiotic
therapy, other potential risk factors such as advanced age, 
prolonged hospitalization (especially in ICU), multiple co-
morbidities, gastrointestinal surgery, chemotherapy, immuno-
suppression, hypoalbuminemia, renal insufficiency, use of 
nasogastric tubes, use of proton pump inhibitors, and the
appearance of a hypervirulent strain of bacterium known as
NAP1 (North American pulso-type 1) in some North-
American and European areas, have been identified to explain
the increased incidence of CDI (21-24).

IBD itself is an independent risk factor for CDI, with a 3-
fold increased risk as compared with the non-IBD population
(12). Patients with IBD are at increased risk for CDI due to
more frequent hospitalization, antibiotic use, and immuno-
suppressive therapy compared with general population. IBD
patients often require long-term maintenance immunosuppres-
sive therapy which was associated with double risk for CDI (5),
while corticosteroid initiation tripled the risk of infection
among such patients (25). IBD-specific risk factors include UC
patients with extensive disease and high activity (5,9,10,26).

Diagnosis

Watery diarrhea is the cardinal clinical symptom of CDI,
although IBD patients may have bloody or mucous diarrhea
which are difficult to distinguish from an IBD flare.
Laboratory findings in CDI and IBD flares are also similar
(leucocytosis, anemia, hypoalbuminemia). As if these aren’t
enough for the difficulty of differential clinical diagnosis
between CDI and IBD flare, at colonoscopy, typical
pseudomembranes (virtually pathognomonic for CDI) are
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often absent in IBD patients with superimposed CDI.
Colonoscopy is not indicated for diagnosis of C. difficile (27),
although a limited examination, without prior preparation,
may be useful for diagnosis, especially in cases of high 
clinical suspicion for C. difficile with negative laboratory
assay or for prompt diagnosis of infection needed before 
laboratory results can be obtained.

There are several diagnostic stool tests for C. difficile, and
the choice depends on their availability, costs, turnaround
time, sensitivity and specificity.

Enzyme immunoassay (EIA) for C. difficile toxins A and B is
rapid (results within 1-2 hours), inexpensive, and widely 
available, being used as routine test in most countries including
Romania, despite its low sensitivity with high rates of false-
negative and false-positive results (28,29). An evaluation report
on commercially EIA toxins showed that about 1 in 5 to 1 in
10 cases of CDI were missed, and 1-2 in 10 cases were falsely
identified as positive (30). Still, in IBD patients, EIA sensitivity
is even lower than in the non-IBD population (5). If the initial
test is negative, the value of repeated testing in non-IBD
patients is limited and not recommended by current guidelines
(14); however, in IBD patients, repeating the test when there is
high clinical suspicion for CDI may be useful to yield a positive
result (31). 

EIA for glutamate dehydrogenase (GDH) antigen 
detection has high specificity, and results are available in
less than one hour. This test is unable to distinguish
between toxigenic and non-toxigenic C. difficile strains,
and a second more specific test is needed on specimens
that are GDH positive (14).

Polymerase chain reaction (PCR) - based assays are highly
sensitive and specific, commercially available, with results
within the hour, making their use very attractive. However,
real-time PCR has poor accuracy in differentiating CDI from
asymptomatic carriage of C. difficile, and this is the greatest
weakness of this assay (32,33).

Cell culture cytotoxicity assay and selective anaerobic
culture are highly sensitive, but are expensive and time-
consuming, and therefore, they are not useful in clinical
practice.

Treatment

General measures

General measures include cessation of antibiotic that led
to development of CDI, correction of fluid losses and 
electrolyte imbalances, avoidance of antimotility agents, 
isolation of patients, hand hygiene in healthcare settings,
and environmental cleaning.

Medical treatment 

Antibiotics. This paradoxical infection (caused by
antibiotics and treated with antibiotics!) requires specific
antimicrobial therapy. Two antibiotics, metronidazole and
vancomycin, given orally, have traditionally been used in
the treatment of CDI and proved to be effective. Similar to
non-IBD patients, the choice of antibiotic therapy in IBD

patients with CDI should be based on the severity of the 
disease and on whether it is an initial episode of infection,
or a recurrence. 

Metronidazole (500 mg orally 3 times per day or 250 mg
orally 4 times daily for 10-14 days) is the drug of choice for
an initial episode of mild to moderate CDI because it is
effective, cheap, and has low drug resistance (34). Following
recent reports (11) on failure of metronidazole therapy in
hospitalized IBD patients with CDI and increased rate of
recurrence of infection, many centers have now adopted
vancomycin as first-line therapy in these patients. 

Vancomycin (125 mg orally 4 times per day for 10-14 days)
is the agent of choice for the first episode of severe CDI (34).
In patients with complicated CDI, vancomycin (500 mg 
orally 4 times per day) combined with metronidazole (500 mg
intravenously 3 times per day) is recommended. If ileus is 
present, vancomycin 500 mg in 100 ml saline as a retention
enema 4 times per day is advised. Unlike metronidazole, 
vancomycin can be used during pregnancy and in children.

Fidaxomicin, approved by the U.S. Food and Drug
Administration (FDA) and the European Medicine Agency
(EMA) for treatment of CDI in non-IBD, has cure rates of
90%, but there are no data regarding its use in IBD patients
with CDI (35).

Probiotics may be effective in preventing recurrent CDI
(36) but there is no data on their use either with antibiotics
or alone for the treatment of CDI in IBD patients.

Fecal microbiota transplantation (fecal bacteriotherapy)
was found to be effective for refractory or recurrent CDI (37)
but data concerning its use in IBD patients are scarce (38).

Recurrent CDI, occurring in 10%-30% of IBD patients,
is treated similarly to the non-IBD population (14). The first
recurrence of CDI should be treated with the same regimen
used for the initial episode; however, if severe, vancomycin
should be used in those treated initially with metronidazole.
The second, third or multiple recurrences should be treated
with vancomycin, 125 mg orally 4 times per day for 10-14
days, and then using a tapered (e.g. decrease frequency to
twice daily, then once daily) and/or pulsed regimen (every
other day to every third day) (14,39).

Surgical treatment

Indications for surgical treatment include severe complica-
tions (perforation, toxic megacolon) and failure of medical
therapy. Patients with colonic perforation or toxic megacolon
require emergent colectomy, but timing of surgery in those
with medical therapy failure differs between centers. The 
operation of choice is total colectomy with ileostomy or 
proctocolectomy with ileoanal pouch anastomosis (40) if a
restorative option is preferred.

Contrasting results have been reported regarding colectomy
rate in UC patients with superimposed CDI. Thus, analyse of
nationwide data in UK and USA reported high colectomy
rates (6,7,11), while some single-center studies found no nega-
tive impact of CDI on colectomy rates in UC patients (14,41).
These discrepancies could be partially accounted for by 
differences in threshold for surgery and data collection 
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methods (42). Variable results have also been reported 
concerning mortality rates in IBD patients with concomitant
CDI. A four-fold higher mortality was reported by two nation-
wide studies in the USA (6,10) and even higher in one from
the UK (7), while some single-center studies found a similar 
mortality risk in IBD patients with or without CDI (8,11).
High mortality rates reported by some studies may be related
to increased use of emergent colectomy in IBD patients with
superposed CDI (7).

Prevention

Once a patient with IBD is diagnosed with CDI, the 
following measures should be taken: isolation of the infected
patient in a single room or dedicated wards, hand hygiene
(washing with soap and water; do not use alcohol gels) and use
of protective equipment by healthcare workers and visitors, as
well as environmental decontamination with sporicidal agents
such as hypochlorite solutions (43).

ConclusionsConclusions

Several studies have reported a dramatic increase both in 
incidence and severity of CDI in IBD patients, particularly in
those with UC. Due to similar clinical presentation, CDI may
be difficult to distinguish from an IBD flare, and therefore,
screening for C. difficile is recommended at every flare in such
patients. IBD patients with CDI have a higher risk of worse
outcomes, including colectomy and mortality rates, than 
uninfected IBD patients. A high index of suspicion for this
infection should be maintained in gastro-enterology and surgery
settings, as a prompt diagnosis and treatment of infection
improve outcomes.

Conflicts of interest

The authors do not have any disclosures to report.

ReferencesReferences

1. Khanna S, Pardi DS. The growing incidence and severity of
Clostridium difficile infection in inpatient and outpatient 
settings. Expert Rev Gastroenterol Hepatol. 2010;4(4):409-16. 

2. Crobach MJT, Dekkers OM, Wilcox MH, Kuijper EJ.
European Microbiology and Infectious Diseases (ESCMID):
data review and recommandations for diagnosing Clostridium
difficile infection (CDI). Clin Microbiol Infect. 2009;15(12):
1053-66. 

3. Lessa FC, Gould CV, McDonald LC. Current status of
Clostridium difficile infection epidemiology. Clin Infect Dis
2012;55(suppl.2):S65-70.

4. Bartlett JG, Chang TW, Gurwith M, Gorbach SL,
Onderdonk AB. Antibiotic-associated pseudomembranous
colitis due to toxin-producing clostridia. N Engl J Med
1978;298(10):531-534.

5. Issa M, Vijayapal A, Graham MB, Beaulieu DB, Otterson MF,
Lundeen S, et al. Impact of Clostridium difficile on inflammatory
bowel disease. Clin Gastroenterol Hepatol. 2007;5(3): 345-51.

6. Ananthakrishnan AN, McGinley EL, Binion DG. Excess 
hospitalization burden associated with Clostridium difficile in

patients with inflammatory bowel disease. Gut. 2008;57(2):
205-10. Epub 2007 Sep 28.

7. Jen MH, Saxena S, Bottle A, Aylin P, Pollok RC. Increased
health burden associated with Clostridium difficile diarrhoea in
patients with inflammatory bowel disease. Aliment Pharmacol
Ther. 2011;33(12):1322-31. Epub 2011 Apr 24.

8. Bossuyt P, Verhaegen J, Van Assche G, Rutgeerts P, Vermeire
S. Increasing incidence of Clostridium difficile - associated 
diarrhea in inflammatory bowel disease. J Crohns Colitis.
2009;3(1):4-7. Epub 2008 Oct 29.

9. Ricciardi R, Ogilvie JW Jr, Roberts PL, Marcello PW,
Concannon TW, Baxter NN. Epidemiology of Clostridium 
difficile colitis in hospitalized patients with inflammatory
bowel disease. Dis Colon Rectum. 2009;52(1):40-5. 

10. Nguyen GC, Kaplan GG, Harris ML, Brant SR. A national 
survey of the prevalence and impact of Clostridium difficile infec-
tion among hospitalized inflammatory bowel disease patients.
Am J Gastroenterol. 2008;103(6):1443-50. Epub 2008 May 29.

11. Ananthakrishnan AN, McGinley EL, Saeian K, Binion DG.
Temporal trends in disease outcomes related to Clostridium 
difficile infection in patients with inflammatory bowel disease.
Inflamm Bowel Dis. 2011;17(4):976-83. Epub 2010 Sep 7.

12. Rodemann JF, Dubberke ER, Reske KA, Seo da H, Stone CD.
Incidence of Clostridium difficile infection in inflammatory
bowel disease. Clin Gastroenterol Hepatol. 2007;5(3):339-44.

13. Jodorkovsky D, Young Y, Abreu MT. Clinical outcomes of
patients with ulcerative colitis and co-existing Clostridium 
difficile infection. Dig Dis Sci. 2010;55(2):415-20. Epub 2009
Mar 3.

14. Kaneko T, Matsuda R, Taguri M, Inamori M, Ogura A, Miyajima
E, et al. Clostridium difficile infection in patients with ulcerative
colitis: investigations of risk factors and efficacy of antibiotics for
steroid refractory patients. Clin Res Hepatol Gastroenterol.
2011;35(4):315-20. Epub 2011 Mar 23.

15. Kochhar R, Ayyagari A, Goenka MK, Dhali GK, Aggarwal R,
Mehta SK. Role of infectious agents in exacerbations of 
ulcerative colitis in India. A study of Clostridium difficile. J
Clin Gastroenterol. 1993;16(1):26-30.

16. Bauer MP, Notermans DW, van Benthem BH, Brazier SJ,
Wilcox MH, Rupnik M, et al. Clostridium difficile infection in
Europe: a hospital-based survey. Lancet. 2011;377(9759):63-73. 

17. Navaneethan U, Schauer D, Giannella R. Awareness about
Clostridium difficile infection among internal medicine residents
in the United States. Minerva Gastroenterol Dietol. 2011;57(3):
231-40.

18. Alcalá L, Martín A, Marín M, Sánchez-Somolinos M, Catalán P,
Peláez T, et al; Spanish Clostridium difficile Study Group. The
undiagnosed cases of Clostridium difficile infection in a whole
nation: where is the problem? Clin Microbiol Infect. 2012;18(7):
E204-13. Epub 2012 May 7.

19. Cojocariu C, Danciu M, Chiriac S, Trifan A, Stanciu C. 72-year-
old man with diarrhea, hypoproteinemia, edema and ascites. 
J Gastrointestin Liver Dis. 2011;20(3):305. 

20. Gheorghe L, Vadan R, Cerban R, Gheorghe C. Clostridium 
difficile infection in gastroenterology settings: more frequent or
better diagnosed? J Gastrointestin Liver Dis. 2012;21(1):110-1.

21. Bartlett JG. Clinical practice. Antibiotic-associated diarrhea.
N Engl J Med. 2002;346(5):334-9.

22. Yip C, Loeb M, Salama S, Moss L, Olde J. Quinolone use as
a risk factor for nosocomial Clostridium difficile - associated
diarrhea. Infect Control Hosp Epidemiol. 2001;22(9):572-5.

23. Janarthanan S, Ditah I, Phil M, Adler GD, Ehrinpreis NM.
Clostridium difficile - associated diarrhea and proton pump



583

inhibitor therapy. A Meta-analysis. Am J Gastroenterol. 2012;
107(7):1001-10. Epub 2012 Jun 19.

24. McDonald LC, Killgore GE, Thompson A, Owens RC Jr,
Kazakova SV, Sambol SP, et al. An epidemic, toxin gene-variant
strain of Clostridium difficile. N Engl J Med. 2005;353(23):2433-
41. Epub 2005 Dec 1.

25. Schneeweiss S, Korzenik J, Solomon DH, Lee J, Bressler B.
Infliximab and other immunomodulating drugs in patients with
inflammatory bowel disease and the risk of serious bacterial
infections. Aliment Pharmacol Ther. 2009;30(3):253-64. Epub
2009 May 6.

26. Powel N, Jung SE, Krishnan B. Clostridium difficile infection
and inflammatory bowel disease: a marker for disease extent?
Gut. 2008;57(8):1183-4; author reply 1184.

27. Ben-Horin S, Margalit M, Bossuyt P, Maul J, Shapira Y, Bojic D,
et al. European Crohn's and Colitis Organization (ECCO).
Combination immunomodulator and antibiotic treatment in
patients with inflammatory bowel disease and Clostridium 
difficile infection. Clin Gastroenterol Hepatol. 2009;7(9):981-7.
Epub 2009 Jun 10.

28. Berg MA, Kelly PC, Farraye AF. Clostridium difficile infection
in the inflammatory bowel disease patient. Inflamm Bowel Dis
2013;19(1):194-204.

29. Goldenberg SD, French GL. Diagnostic testing for Clostridium
difficile: a comprehensive survey of laboratories in England. J Hosp
Infect. 2011;79(1):4-7. Epub 2011 Jul 2.

30. Wilcox MH. Overcoming barriers to effective recognition and
diagnosis of Clostridium difficile infection. Clin Microbiol
Infect/ 2012;18(Suppl. 6):13-20.

31. Deshpande A, Pasupuleti V, Patel P, Pant C, Pagadala M, Hall
G, et al. Repeat stool testing for Clostridium difficile using enzyme
immunoassay in patients with inflammatory bowel disease
increases diagnostic yield. Curr Med Res Opin. 2012;28(9):1553-
60. Epub 2012 Aug 23.

32. Grein JD, Ochner M, Hoang H, Jin A, Morgan MA, Murthy
AR. Comparison of testing approaches for Clostridium difficile
infection at a large community hospital. Clin Microbiol Infect
2014;20(1):65-69. 

33. Wang Y, Atreja A, Wu X, Lashner BA, Brzezinski A, Shen B.

Similar outcomes of IBD in patients with Clostridium difficile
infection detected by ELISA or PCR assay. Dig Dis Sci 2013;
58(8):2308-2313.

34. Nelson RL, Kelsey P, Leeman H, Meardon N, Patel H, Paul K,
et al. Antibiotic treatment for Clostridium difficile - associated
diarrhea in adults. Cochrane Database Syst Rev 2007.

35. Surawicz CM, Brandt LJ, Binion DG, Ananthakrishnan AN,
Curry SR, Gilligan PH, et al. Guidelines for diagnosis, 
treatment, and prevention of Clostridium difficile infections. Am
J Gastroenterol. 2013 Apr;108(4):478-98; quiz 499. Epub 2013
Feb 26.

36. McFarland LV. Meta-analysis of probiotics for the prevention
of antibiotic associated diarrhea and the treatment of
Clostridium difficile disease. Am J Gastroenterol. 2006;101(4):
812-22.

37. Brandt LJ, Aroniadis OC, Mellow M, Kanatzar A, Kelly C,
Park T, et al. Long-term follow up of colonoscopic fecal micro-
biota transplant for recurrent Clostridium difficile infection.
Am J Gastroenterol. 2012;107(7):1079-87. Epub 2012 Mar 27.

38. Anderson JL, Edney RJ, Whelan K. Systematic review: faecal
microbiota transplantation in the management of inflammatory
bowel disease. Aliment Pharmacol Ther. 2012;36(6):503-16.
Epub 2012 Jul 25.

39. Dupont HL. Diagnosis and management of Clostridiun difficile
infection. Clin Gastroenterol Hepatol. 2013;11(10):1216-23; quiz
e73. Epub 2013 Mar 28.

40. Hall JF, Berger D. Outcome of colectomy for Clostridium 
difficile colitis: a plea for early surgical management. Am J
Surg. 2008;196(3):384-8. Epub 2008 Jun 2.

41. Kariv R, Navaneethan U, Venkatesh PG, Lopez R, Shen B.
Impact of Clostridium difficile infection in patients with ulcerative
colitis. J Crohns Colitis. 2011;5(1):34-40. Epub 2010 Oct 30.

42. Goodhand JR, Alazawi W, Rampton DS. Systematic review:
Clostridium difficile and inflammatory bowel disease. Aliment
Pharmacol Ther. 2011;33(4):428-41. Epub 2010 Dec 30.

43. Vonberg RP, Kuijper EJ, Wilcox MH, Barbut F, Tüll P,
Gastmeier P, et al. Infection control measures to limit the
spread of Clostridium difficile. Clin Microbiol Infect. 2008;14
Suppl 5:2-20. 


