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Abstract 
Clostridium difficile is a Gram-positive rod that produces spores that are commonly 

found in animals, humans and the environment. Asymptomatic carriage of Clostridium 

difficile occurs in 3 15% of healthy adult population and increases up to 20-30% in 

hospitalized patients [1,2]. The number of nosocomial and non-hospital infections caused by 

the Clostridium difficile is increasing. The number of relapses is also increasing. In older 

patients with multi-organism, the serious course of the disease is more and more often 

observed. Multi-organism and the associated necessity to apply therapeutic activities disturb 

the homeostasis of the intestinal microbiome. Important factors disturbing the balance, 

favoring the occurrence of diarrhea symptoms and Clostridium difficile infection are: 

pharmacotherapy (mainly antibiotics, steroids, proton pump inhibitors) and past 

inflammations and procedures of the gastrointestinal tract. Fast identification of a pathogen in 

a stool sample taken from a patient with diarrhea is of therapeutic and, above all, 

epidemiological significance. Awareness of the existing threat, the use of effective prevention 

and isolation of infected patients and effective decontamination of the hospital environment 

gives hope for reducing the incidence of CDI. 
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Streszczenie 

Bakteria Clostridium difficile jest Gram-dodatnią laseczką wytwarzającą spory obecną 

powszechnie w organizmach zwierząt, ludzi oraz w środowisku. Bezobjawowe 

nosicielstwo Clostridium difficile występuje u 3-15% populacji zdrowych dorosłych i wzrasta 

do 20-30% u pacjentów hospitalizowanych [1,2]. Wzrasta liczba zakażeń szpitalnych jak i 

pozaszpitalnych wywołanych przez laseczkę Clostridium difficile. Wzrasta też liczba  

nawrotów choroby. U pacjentów starszych z wielochorobowością coraz częściej obserwuje 

się  ciężki przebieg choroby. Wielochorobowość i związana z nią konieczność stosowania 

działań leczniczych zaburza homeostazę mikrobiotu jelit. Istotne czynniki zaburzające 

równowagę, sprzyjające wystąpieniu objawów biegunki i zakażeniu Clostridium difficile to: 

farmakoterapia (głównie antybiotyki, steroidy, inhibitory pompy protonowej) oraz przebyte 

stany zapalne i procedury zabiegowe w obrębie przewodu pokarmowego.  

Szybka identyfikacja patogenu w próbce stolca pobranej od pacjenta z biegunką ma 

znaczenie terapeutyczne i przede wszystkim epidemiologiczne. Świadomość istniejącego 

zagrożenia, zastosowanie skutecznej profilaktyki oraz izolowanie pacjentów zakażonych i 

skuteczna dekontaminacja środowiska szpitalnego daje nadzieję na zmniejszenie zapadalności 

na CDI.  

 

Introduction 

Clostridium difficile is a Gram-positive bacterium that produces spores that are 

commonly found in animals, humans and the environment. Asymptomatic carriage of 

Clostridium difficile occurs in 3 15% of healthy adult population and increases up to 20-30% 

in hospitalized patients [1, 2]. Clostridium difficile is responsible for 10-25% of the cases of 

antibiotic diarrhea, for 50-75% of antibiotic colic inflammation and for 90-100% of cases of 

antibiotic pseudomembranous colitis [3].Bacteria are usually spread by fecal or oral route. 

Thanks to spores, it has a large infectious potential. Spores are resistant to high temperatures, 

acids and antibiotics. They survive in the acidic environment of the stomach, in the small 

intestine they transform into vegetative forms capable of producing toxins, the main factor of 

virulence [4].Their pathogenic effect is mainly due to the production of protein toxins with 

cytotoxic and enteropathogenic effects [5,6]. The amount and type of toxins produced varies 

depending on the strain, which results in a different degree of severity of clinical 

symptoms. The incidence of post-antibiotic infections caused by Clostridium difficile (CDI - 

Clostridium difficile infection) The incidence of post-antibiotic infections caused by 

Clostridium difficile depends largely on: age and clinical status of the patient, the number and 

type of comorbidities and the level of virulence of the Clostridium difficile strain.  

 

Epidemiology 

For several years, there has been an increase in the occurrence of diarrhea associated 

with healthcare. In Canada, between 1991 and 2003, the incidence increased from 36 to 

156/100000 [7].The incidence of HAI (Healthcare Associated Infection) increased by 11.7% 

over 7 years, mainly due to the increase in CDI-induced infection [8].In the United States, the 

number of CDI infections in 2000 and 2006 doubled. Currently, about 500,000 cases are 

detected there every year, among them 15-20 thousand patients die [9].CDI related to 

healthcare is 12% of all HAIs [10].  

The incidence of CDI in European hospitals varies. Calculated on 10,000 man-days, it 

is from 0 in Lukembourg to 19.1 in Finland. Differentiation also applies to the 30-day 

mortality caused by CDI (from 2,8 to 29,8%). In a study conducted in 2008 involving 106 

laboratories in 34 European countries, the weighted average was 4.1 per 10,000 patient-days 

PD [11]. In the Czech Republic, the average incidence of CDI was 5.2 per 10,000 PD in 27 

hospitals in 2015 [12]. In pan-European studies in which three hospitals participated, the 
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incidence of CDI was significantly different (3.8-36.3 / 10000 man-days, average 12.5 / 

10000 man-days) [10]. A multi-center PPS Point Study - EU HAI & AU (Point Prevalence 

Survey of Healthcare-Associated Infections and Antimicrobial Use in Acute Care Hospitals) 

for several years in European countries showed that gastrointestinal infections constitute 8.5% 

in the EU and 11.6% in Poland [13].In the hospital in Tarnów, hospital infections of the 

gastrointestinal tract moved from the fifth to the first position for ten years and accounted for 

26.2% of all infections. The predominant etiologic factor of these infections was Clostridium 

difficile [14].This anaerobic bacterium is dangerous from an epidemic, therapeutic and 

economic point of view. CDI recurrences relate to 10.8% of those infected [12]. The 

morbidity caused by Clostridium difficile is on average 2-3 cases per 1,000 hospitalizations, 

and in the group of patients over 65 years of age it is twice as much as three times more often 

[15].  

 

Risk factors 

 Human intestines are colonized by microorganisms referred to as intestinal 

microbiota. This biocenosis constantly strives to maintain homeostasis, showing a positive 

effect on the health of the host [16].Intestinal microbiome is shaped during childbirth, it 

depends on the way of feeding a small child and diet in the subsequent years of life. Important 

factors disturbing the balance are: pharmacotherapy (mainly antibiotics, steroids, proton pump 

inhibitors) and previous inflammation and procedures of the gastrointestinal tract. These are 

situations favoring the occurrence of diarrhea symptoms and Clostridium difficile infection. 

The most important risk factor for the development of the disease is ongoing or past 

treatment with antibiotics, which disturbs gastrointestinal microbiome and promotes the 

proliferation of Clostridium difficile. The occurrence of CDI associated with hospital care 

depends, inter alia, on the amount of antibiotics used in a given hospital and ranges from 1-10 

per 1000 patients [4,17,18]. The probability of infection depends on the type of preparation. 

Treatment with second or third generation cephalosporins, fluoroquinolone, clindamycin, 

amoxicillin and clavulanic acid carries a high risk of CDI. Less frequently, this disease is 

caused by: ampicillin, amoxicillin, macrolides, cotrimoxazole, carbapenems. The lowest risk 

of antibiotic-associated diarrhea relates to drugs such as penicillin, first generation 

cephalosporins, tetracyclines, aminoglycosides, rifampicin, cloxacillin, vancomycin and 

metronidazole. In hospitals with a high endemic incidence on CDI even a single dose of 

antibiotic used as a result of perioperative prophylaxis may lead to the development of CDI 

[19,20,21]. 

The following types of drugs may also predispose to the occurrence of CDI: non-

steroidal anti-inflammatory drugs (NSAIDs), proton pump inhibitors (PPI), H2 receptor 

antagonists, antacids and immunosuppressant drugs [22,23,24,25,26,27,28, 29]. All these drug 

groups have a greater or lesser impact on quantitative and qualitative changes in the intestinal 

microflora. Studies have shown that underweight (BMI <19) or morbid obesity (BMI> 40) 

was associated with an increased risk of in-hospital mortality in patients with CDI [30]. 

CDI recurrence is promoted by factors such as: reduced immunity, exposure to other 

antibiotics, renal failure, age over 65 years, severe underlying disease, long hospitalization, 

intensive care unit (ICU) stay and infection with hypervirulent C. difficile strain [31]. 

Identification of persons belonging to the high risk group of CDI development enables 

faster diagnosis and treatment. 

 

Diagnostics, clinical picture and treatment 

The diagnosis of CDI is necessary for proper management of patients and for correct 

infection control. In recent years, there has been a significant improvement in the access to 

Clostridium difficile microbiological diagnostics. The main task of the laboratory is to quickly 
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detect a pathogen in a stool sample taken from a patient with diarrhea. It is estimated that 2 

out of 3 CDIs have not been identified or are poorly diagnosed due to the use of low 

sensitivity or no clinical suspicion [32]. Inadequate diagnostic methods mean that potentially 

23% of those hospitalized with CDI are undiagnosed [33, 34].  

CDI is an inflammation of the colon with varying degrees of severity: from mild to 

severe, with high mortality [35,36]. The most severe form of diarrhea associated with CDI is 

pseudomembranous colitis occurring more often in adults than in children [37]. The spectrum 

of clinical course of gastrointestinal infection includes cases of: asymptomatic carriers, mild 

spontaneous diarrhea, colitis, pseudomembranous colitis, as well as colitis fulminant. The 

most serious, life-threatening complications are: paralytic intestinal obstruction, toxic colon 

distension, sepsis and shock. A serious problem is relapses that occur in 20% of cases [38]. 

The basic drugs used to treat diarrhea of the aetiology of clostridium difficile are 

metronidazole and vancomycin [39]. The vast majority of clostridium difficile strains isolated 

in the world are sensitive to these antibiotics. The sensitivity to other drugs is varied. In 

Poland there are clostridium difficile strains with high resistance to drugs used in hospital 

treatment such as: clindamycin erythromycin and new fluoroquinolones [40]. A new drug 

recommended at every stage of CDI treatment is fidaxomicin. It has a special application in 

the case of recurrence of infection and in severe infections [41]. 

 

Prevention 

In the prevention of infections, the rational use of antibiotics, as well as compliance 

with hygiene rules and isolation or cohortation of patients treated in a hospital setting are of 

utmost importance. Antibiotics should be used only in justified cases - in accordance with the 

applicable antimicrobial treatment standards and the characteristics of the given medicinal 

product. The selection of antibiotics should be preceded by microbiological diagnostics and 

the correct interpretation of the results obtained. An important role in the prevention of CDI 

infections is also played by the identification of Clostridium difficile reservoirs in the hospital 

environment. It is recommended to use the guidelines provided by the experts of SHEA / 

IDSA (Society for Healthcare Epidemiology of America / Diseases Society of America) and 

ESCMID (European Society of Clinical Microbiology and Infectious Diseases) [42, 43]. 

According to the guidelines provided by experts: 

 use standard definitions of Clostridium difficile infection;  

 constantly monitor the epidemiological situation; 

 use personal protection equipment;   

 take care of hand hygiene, using appropriate means (soap), excluding the use of an 

alcohol preparation in the first stage;  

 isolate or cohort patients with CDI; 

 regularly clean and disinfect hospital surfaces, using, if possible, processing agents 

(sodium hypochlorite, alkaline glutaraldehyde); 

 avoid carrier testing, among other things, because eradication of C. difficile in carriers 

is ineffective. 

 

Summary 

With the increase in life expectancy, the average age of hospitalized patients increases. 

Old age is associated with the occurrence of multiple disorders, increased consumption of 

drugs, including antibiotics - the phenomenon of polypragmasy [44]. Clostridium difficile 
infection is associated with prolonged hospitalization and increased costs of treatment, 
which undoubtedly puts Clistridium difficile infection at the forefront of growing and 
very important public health problems. Introduction and adherence to rational 
antibiotic policy in hospitals and limiting the consumption of antibiotics in outpatient 
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clinics and adherence to the principles of isolation can effectively limit the increase in 
the number of symptomatic CDIs. 

 
Literature 

1. Ozaki E., Kato H., Kita H., Karasawa T., Maegawa T., Koino Y., i wsp.: Clostridium difficile 

colonization in healthy adults: transient colonization and correlation with enterococcal 

colonization. J Med Microbiol 2004, 53, 167-72. 

2. Surawicz CM, Brandt LJ, Binion DG, et al. Guidelines for diagnosis, treatment and prevention 

of Clostridium difficile infections. Am J Gastroenterol 2013, 108: 478-498. 

3. Murphy C, Vernon M, Cullen M: Intravenous immunoglobulin for resistant Clostridium 

difficile infection. Age and Aging 2006; 35: 85-86. 

4. Hryniewicz W., Martirosian G., Ozorowski T.: Zakażenia Clostridium difficile. Diagnostyka, 

terapia, profilaktyka. Narodowy Program Ochrony Antybiotyków. Ministerstwo Zdrowia, 

Warszawa 2011, dostępne online: 

http://www.antybiotyki.edu.pl/pdf/Clostridium-difficile-v6_10.pdf. 

5. Ziółkowski G, Ziółkowska B, Ochocka B i wsp. Infekcje Clostridium difficile, niedoceniane 

zakażenia w aspekcie klinicznym i epidemiologicznym. Polskie Stowarzyszenie Pielęgniarek 

Epidemiologicznych, Katowice 2012. 

6. Surawicz CM, Brandt LJ, Binion DG, et al. Guidelines for diagnosis, treatment and prevention 

of Clostridium difficile infections. Am J Gastroenterol 2013, 108: 478-498. 

7. Pépin J., Valiquette L., Alary M.E. i wsp. Clostridium difficile-associated diarrhea in a region 

of Quebec from 1991 to 2003: a changing pattern of disease severity. CMAJ 2004; 171: 466–

472. 

8. Taylor G, Gravel D, Matlow A, Embree J, LeSaux N, Johnston L, Suh K, John M, Embil J, 

Henderson E, Roth V, Wong A. Assessing the magnitude and trends in hospital acquired 

infections in Canadian hospitals through sequential point prevalence surveys. Antimicrobial 

Resistance and Infection Control 2016; 5: 19. 

9. Rupnik M., Wilcox M.H., Gerding D.N. Clostridium difficile infection: new developments in 

epidemiology and pathogenesis. Nat. Rev. Microbiol. 2009; 7: 526–536.  

10. Magill SS, Edwards JR, Bamberg W, Beldavs Z, Dumyati G, Kainer M, Lynfield 

R, Maloney M, McAllister-Hollod L, Nadle J, Ray S, Thompson D, Wilson L, Fridkin S. 

Multistate point-prevalence survey of health care-associated infections. N Engl J Med. 

2014; 370: 1198-208.  

11. Bauer M, Notermans D, van Benthem B, Brazier J, Wilcox M, Rupnik M, Monnet D, van 

Dissel J, Kuijper E. Clostridium difficile infection in Europe: a hospital-based 

survey. Lancet. 2011; 377: 63-73.  

12. Krutova M, Matejkova J, Drevinek P, Kuijper E, Nyc O. Increasing incidence of  Clostridium 

difficile ribotype 001 associated with severe course of the infection and previous 

fluoroquinolone use in the Czech Republic, 2015. European Society of Clinical 

Microbiology  2017; 36: 2251-2258.  

13. Deptuła A, Trejnowska E, Ozorowski T i wsp. Badanie Punktowe Zakażeń Związanych z 

Opieką Zdrowotną i Stosowania Antybiotyków w Szpitalach Pracujących w Systemie Ostrego 

Dyżuru (PPS HAI&AU) w Polsce Raport z badania prowadzonego w latach 2014-2015. 

Warszawa 2016. 

14. Wałaszek M, Wolak Z, Dobroś W. Prevalence of gastrointestinal system infections acquired in 

provincial hospital in 2004-2013. Przegl Epidemiol. 2014; 68: 661-668. 

15. Cohen S, Gerding D, Johnson S. Kelly C, Loo V, Mc Donald L, Pepin J, Wilkox M. 

Wytyczne postępowania w zakażeniach Clostridium difficile wg SHEA i IDSA z 

komentarzem i aktualizacją ekspertów SHL 2012. Autorzy komentarza. Dulny G, Grzesiowski 

P, Gałdzińska-Adamczyk M. Stowarzyszenie Higieny Lecznictwa 2012.  

16. Lynch SV, Pedersen O. The Human Intestinal Microbiome in Health and Disease. N Engl J 

Med 2016 ; 375: 2369-2379. 

17. Elixhauser A, Steiner C, Gould C. Readmissions following Hospitalizations with Clostridium 

difficile nfections, 2009. Healthcare Cost and Utilization Project (HCUP) Statistical Briefs. 



82 

Rockville (MD). Agency for Health Care Policy and Research (US) 2006-2012. 

http://www.ncbi.nlm.nih.gov/pubmed/2339066 – [2018.03.13] 

18. Mięgoć H, Łucejko M, Flisiak R. Przyczyny zakażeń Clostridium difficile - czy tylko 

antybiotykoterapia. Zakażenia. 2013; 13: 34-41. 

19. Kelly C.P., Lamont J.T. Antibiotic-associated Diarrhea, Pseudomembranous Enterocolitis, and 

Clostridium difficile-Associated Diarrhea and Colitis w Sleisenger and Fordtran’s 

Gastrointestinal and Liver Disease. W: Feldman M., Friedman L.S., Brandt L.J. (red.). 

Pathophysiology, Diagnosis, Management. 9th Edition, Mosby Elsevier, Philadelphia 2011; 

1889–1903. 

20. Kotowska M., Albrecht P., Szajewska H. Saccharomyces boulardii in the prevention of 

antibiotic-associated diarrhoea in children: a randomized double-blind placebo-controlled trial. 

Aliment Pharmacol. Ther. 2005; 21: 583–590. 

21. Thomas C., Stevenson M., Riley T.V. Antibiotics and hospitalacquired Clostridium difficile-

associated diarrhea: a systematic review. J. Antimicrob. Chemother. 2003; 51: 1339–1350. 

22. Trifan A, Girleanu I, Stanciu C, Miftode E, Cojocariu C, Singeap AM, Sfarti C, Chiriac 

S, Cuciureanu, Stoica O. Clostridium difficile infection in hospitalized octogenarian patients. 

Geriatr Gerontol Int. Epub 2017 Nov 15.  https://www.ncbi.nlm.nih.gov/pubmed/29139189 - 

[2018.07.05].  

23. Lorden A.L, Jiang L, Radcliff T, Kelly K, Ohsfeldt L. Potentially Preventable Hospitalizations 

and the Burden of Healthcare-Associated Infections. Health services research and managerial 

epidemiology. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5582652 - [2018.09.10]. 

24. Mertz D, Frei R, Plagge H, Battegay M, Widmer A. Stronger correlation between antibiotic 

use and the incidence of Clostridium difficile determined by culture results instead of faecal 

toxin detection only, Eur J Clin Microbiol Infect Dis. 2010; 29: 1578-1578. 

25. Aseeri M, Schroeder T, Kramer J, Zackula R. Gastric acid suppression by proton pomp 

inhibitors as a risk factor for Clostridium difficile associated in hospital patients. Am J 

Gastroenterol 2008; 103: 2308-2313. 

26. National Clostridium difficile Standards Grope. Report to the Department of Health. J Hosp 

Infect. 2004; 56: 1-38. 

27. Dulny G, Zalewska M, Młynarczyk G. Analiza stosowania antybiotyków jako czynnika 

ryzyka zakażeń Clostridium difficile. Forum zakażeń. 2013; 4: 223-228. 

28. Lewis P, Lundberg T, Tharp J, Runnels C. Implementation of Global Strategies to Prevent 

Hospital-Onset Clostridium difficile Infection: Targeting Proton Pump Inhibitors and 

Probiotics. Annals of Pharmacotherapy  2017; 51: 848-854. 

29. Ziółkowski G, Ziółkowska B, Malara M. Clostridium difficile – problem kliniczny i 

epidemiologiczny. Forum zakażeń. 2013; 4: 235-240. 

30. Nathanson B, Higgins T, McGee W.  The dangers of extreme body mass index values in 

patients with Clostridium difficile. Infection 2017: 45; 787-793. 

31. Eyre D.W., Walker A.S., Wyllie D. i wsp. Infections in Oxfordshire Research Database 

Predictors of first recurrence of Clostridium difficile infection: implications for initial 

management. Clin. Infect. Dis. 2012; 55 (supl. 2): S77–S87 

32. Alcalá L., Martín A., Marín M. i wsp. 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: E204–E213.  

33. Bauer M, Kuijper E, van Dissel J. European Society of Clinical Microbiology and Infectious 

Diseases. European Society of Clinical Microbiology and Infectious Diseases (ESCMID): 

treatment guidance document for Clostridium difficile infection (CDI). Clin. Microbiol. Infect. 

2009; 15: 1067-1079. 

34. Davies K, Longshaw C, Davis G, Bouza E, Barbut F, Barna Z, Delmee M, Fitzpatrick F, 

Ivanova K, Kuijper E, Macovei I, Mentula S, Mastrantonio P, von Muller L, Oleastro M, 

Petinaki E, Pituch H, Noren T, Novakova E, Nyc O, Rupnik M, Schmid D, Wilcox M. 

Underdiagnosis of Clostridium difficile across Europe: the European, multicentre, prospective, 

biannual, point-prevalence study of Clostridium difficile infection in hospitalised patients with 

diarrhoea (EUCLID). Lancet Infect Dis. 2014; 14:1208-19.  



83 

35. Aslam S., Hamill R.J., Musher D.M. Treatment of Clostridium difficile-associated disease: old 

therapies and new strategies. Lancet Infect. Dis. 2005; 5: 549–557 

36. McDonald L.C., Owings M., Jernigan D.B. Clostridium difficile infection in patients 

discharged from US short-stay hospitals, 1996–2003. Emerg. Infect. Dis. 2006; 12: 409–415 

37. National Clostridium difficile Standards Group. Report to the Department of Health. J. Hosp. 

Infect. 2004; 56 (supl.1): 1–38 

38. Doh YS, Kim YS, Jung HJ et al. Long-term clinical outcome of Clostridium difficile infection 

in hospitalized patients: a  single center study. Intest Res 2014;12(4):299–305. 

39. Pituch H, van Leeuwen W, Maquelin K ad all. Toxin profiles and resistances to macrolides 

and newer fluoroquinolones as epidemicity determinants of clinical isolates of Clostridium 

difficile from Warsaw, Poland. J Clin Microbiol 2007; 1607-10. 

40. Wultańska D, Obuch-Woszczatyński P, Pituch H, Łuczak M. Przegląd wrażliwości 

klinicznych szczegółów clostridium difficile izolowanych z przewodu pokarmowego dzieci 

hospitalizowanych w oddziałach pediatrycznych w Warszawie na leki stosowane w 

lecznictwie szpitalnym. Med Dośw Mikrobiol 2007; 59: 161-168. 

41. Rydzewska G. Fidaksomycyna w leczeniu zakażeń clostridium difficile. Forum zakażeń 

2016;7(2):93–96 

42. Bauer M.P., Kuijper E.J., van Dissel J.T; European Society of Clinical Microbiology and 

Infectious Diseases. European Society of Clinical Microbiology and Infectious Diseases 

(ESCMID): treatment guidance document for Clostridium difficile infection (CDI). Clin. 

Microbiol. Infect. 2009; 15: 1067–1079. 

43. Cohen S.H., Gerding D.N., Johnson S. i wsp.; Society for Healthcare Epidemiology of 

America; Infectious Diseases Society of America. Clinical practice guidelines for Clostridium 

difficile infection in adults: 2010 update by the society for healthcare epidemiology of 

America (SHEA) and the infectious diseases society of America (IDSA). Infect. Control. 

Hosp. Epidemiol. 2010; 31: 431–455.  

44. Cielecka-Piontek J, Rajska-Neumann A, Wieczorowska-Tobis A. Wielolekowość w populacji 

geriatrycznej. Nowiny Lekarskie 2006: 75; 13-17. 

 
 

 

 


