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Abstract
Objective: Clostridium difficile is a gram-positive, anaerobic, spore-forming bacillus. Usually it does not causedisease unless a patient who is colonized with toxin-producing strains has been treated with antibiotics,particularly those that change the anaerobic flora of the large intestine.
Methods: We investigated in a prospective study intestinal colonization of C. difficile and its toxins in childrenwith malignancy that used different antibiotics and cytotoxic drugs.
Findings: One hundred fifty-two patients were included in this prospective study. Stool samples wereobtained within the first 48 hours after admission and cultured for C. difficile; cytopathic effect of C. difficilewas detected on HELA cells, also ELISA test was performed for detection of toxins A and B. 25% of patientshad positive culture for C. difficile; 36/38 (92%) revealed positive cytopathic effect on HELA cells. Nosignificant relation was found between age, gender, history of antibiotic consumption and C. difficile positiveculture and cytopathic effect on HELA cells. The only relation was seen between cotrimoxazol usage andcytopathic effect on HELA cells (P=0.03).
Conclusion: Although the rate of C. difficile colonization (25.6%) and toxigenic strains (23.7%) in admittedchildren in hematologic ward is high, the rate of ELISA positive test for toxin A+B was not correspond withculture and cytopatic effect on HELA cell. With respect to sensitivity and specificity of ELISA test, possibilityfor existence of toxin C with cytopathic effect is high in this type of patients.
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Introduction

Clostridium difficile (C. difficile) is a gram-positive,anaerobic, spore-forming bacillus. Usually it doesnot cause disease unless a patient who iscolonized with toxin-producing strains has beentreated with antibiotics, particularly those thatchange the anaerobic flora of the large intestine[1].Hospitals and nursing facilities could be asource of C. difficile organisms and spores[2]. Inaddition to antibiotic therapy other risk factorsinclude recent receipt of cancer chemotherapy[3]

and antiviral therapy[4]. Children with cancer maybe at a particular risk for developing C. difficileinfection because of frequent use of antibioticsand cytotoxic drugs.Although studies have been done on theepidemiology and acquisition of C. difficile inadults with hematological malignancies, littleinformation is available on C. difficile infection inchildren with cancer. We investigated intestinalcolonization of C. difficile and its toxins in childrenwith malignancy as a part of prospective study.

Short Communication Iran J Pediatr
Aug 2013; Vol 23 (No 4), Pp: 473-476



474 Clostridium difficile in Children with Cancer

Iran J Pediatr; Vol 23 (No 4), Aug 2013

Published by: Tehran University of Medical Sciences (http://ijp.tums.ac.ir)

Subjects and MethodsDuring 19 months (March 2008 to September2009), 152 children with various types ofmalignancy admitted to hematologic ward atMofid Children’s Hospital were evaluated. Patientswith documented malignancy admitted forstarting chemotherapy and also those admittedbecause of complications of chemotherapy such asfever and neutropenia are included in this study.Patients who were admitted in hematologic wardfor other reasons such as investigation for cause ofpancytopenia or anemia and also patients withsuspecte, but not documented malignancy, are notincluded in the study.Stool samples were obtained within the first 48hours after admission and cultured for C. difficile;cytopathic effect of C. difficile was detected onHELA cells and also ELISA test was performed todetect toxins A and B. Samples were inoculateddirectly on plates containing C. difficile agar (MastDiagnostic, Germany), defibrinated horse blood,cycloserine, and fructose. The cultures wereincubated for three consecutive days. The processwas done automatically (ANOXOMAT). Positivespecimens were searched for cythopatic effect onHELA cells. At the same time the samples wereanalyzed for toxins A and B by ELISA A+B kits(Novitec; 703096-w5574).Data were analyzed by SPSS 11.5. Chi-squareand Fisher’s tests were used for qualitativevariables.
Findings

C. difficile and its toxins were isolated from thestools of 152 hospitalized children. Seventy (46%)patients were girls and 82 (54%) boys. Ninety-two cases had history of prior hospitalization oneweek ago and 44 cases had been admitted to the

hospital between 1 to 4 weeks ago, while the resthad not been hospitalized during the 4 weeksprior to this admission.Thirty-eight (25%) cases, had positive culturesfor C. difficile; 36/38 (92%) revealed positivecytopathic effect on HELA cells and only in 1(0.7%) case positive ELISA (A+B) test showed thepresence of toxin. ELISA was negative in allnegative cultures. Although the highest (15/41,36.6%) colonization rate was seen in age 5-10years, we found no significant relation betweenage groups either in the rate of C. difficilecolonization (P=0.3) or in a positive cytopaticeffect (P=0.3). We did not find any correlationbetween gender and colonization (P=0.9) orgender and cytopathic effect (P=0.9) (Table 1).Eighty-four (55.3%) children had receivedantibiotics one week before admission, 77 (50.7%)cases had been given oral antibiotics. Seven typesof antibiotics had been used in patients; the mostcommon was cotrimoxazol (Fig 1). We found nosignificant correlation between the use ofantibiotics and the rate of C. difficle colonization(P=0.3) or cytopathic effect on HELA cells (P=0.1).The only relation was seen between cotrimoxazolusage and cytopathic effect on HELA cells(P=0.03).
DiscussionThe first step for developing C. difficile colitis iscolonization with toxicogenic type. Total rate ofcolonization with C. difficile in this study was 25%,92% of which were toxicogenic. Paola Gianfirilli etal examined stool of 15 patients with leukemia forthe presence of C. difficile and its toxins. Four outof 15 cases were positive for C. difficile and onlyone of them was toxicogenic; they reported  a lowrate of C. difficile colonization in leukemic childrenwho were on maintenance chemotherapy[5].

Table 1: Gender and the rate of colonization and cytopatic effect in HELA cells
Cytopatic effectC. Defficle culture

Sex
negativepositivenegativepositive 58 (71%)24 (29%)56 (68%)26 (32%)Male 58 (83%)12 (17%)57 (81%)13 (19%)Female

C. Defficle: Clostridium Defficle
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Fig. 1: The kind and percentage of antibiotics usage
Although study on this type of patients fordetection of C. difficile colonization ratewaslimited, studies on normal population showedvarying colonization rates in different areas.In immunocompetent population host factorslike age, diet, and immune response play animportant role in determining whether the

C. difficile causes asymptomatic carrier status oractive disease. It seems that different levels ofcolonization in different studies is largelydependent on these factors[6]. As Rexach et alshowed, this difference in colonization rate islinked to differences in geography andenvironment[7]. The environment andcircumstances in which children contact with eachother is more likely to acquire opportunisticorganisms accordingly. Another study reportedthat 20-36% of pediatric cancer patients werecarriers of C. difficile and younger childrenappeared to be more frequently infected[8].In a literature review we did not find any dataabout relation of age and C. difficile colonizationrate in cancer patients but in compared with otherstudies[6,7] done in immune competent children wedid not find any relationship between colonizationrate and age.Although theoretically chemotherapy couldchange the pattern of flora of gastrointestinaltract, our finding shows no difference betweencolonization rate in cancer patients whether theyhad received chemotherapy or not. Murabata et alreported chemotherapy as a risk factor fordeveloping C. difficile associated diarrhea and thatit is not a rare infection in these patients[9]. We didnot look for C. difficile associated diarrhea, so wecould not compare our results with theirs.Oskarditter et al suggest that children with

malignant disorders have a higher rate of infectionwith the organism even before chemotherapy orantimicrobial treatment[8]. Our different resultmay be due to the fact that we studiedasymptomatic patients.Armin et al found that 45.2% ofimmunocompetent children admitted to thehospital were colonized with C. difficile at the timeof admission and 8.8% of the strains weretoxigenic[6]. It was compatible with other studieswhich reported 48% and 50% colonizationrates[10-11]. Although the colonization rate waslower in this immunocompromised group incomparison with Armin’s normal children (25.6%vs. 45.2%), the  percentage of toxigenic type ismuch higher in patients with malignancy than inimmunocompetent children (92% vs. 8.8%)[6].This difference could be due to high rate ofantibiotic usage in this high risk group which mayclear the sensitive C. difficile from the intestine orchange the proportion of toxicogenic tonontoxicogenic organisms. We suppose, asPredrag et al pointed[12] out, non toxicogenic strainwas sensitive to antibiotics and thus toxicogenicstrains increased in these cases. Differences inrates of colonization and toxicogenic type arisealso when studies were conducted in differenttime periods, in different geographical areas andincluded different population groups,symptomatic or asymptomatic patients[12].Although antibiotic usage is a risk factor for
C. difficile associated colitis and some researchersbelieve that antibiotics alter the normal flora ofthe bowel, thus rendering the host susceptible tocolonization by C. difficile and C. difficile associatedcolitis[13], in consistence with our previousstudy[6], we did not find any relationship between
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colonization and previous antibiotic usage. Ourfindings were compatible with other studies thatfound no correlation between C. difficilecolonization and antibiotic usage in immuno-competent children [6,10,14,15].The relation between cotrimoxazole usage andcolonization with toxigenic strains was significantin our subjects. Cotrimoxazole was the mostcommon antibiotic that was used; it is quiteprobable that this antibiotic suppressed thegrowth of non-toxigenic strains. Although childrenwith malignancy colonized with toxicogenic typeof C. difficile are at higher risk for developingclostridium associated diarrhea, fordocumentation of this hypothesis we need anotherprospective study with long time follow up ofcolonized cases.This study showed incompatibility betweenELISA test and HELA cell culture (1 case versus 36cases). As we know the sensitivity and specificityof ELISA test for toxin detection is 100%, so weassume that another toxin such as binary toxinmight have been responsible for the cytopathiceffect on HELA cells.Our research had some limitations: althoughour patients had malignancy, they were ondifferent stages of immune suppression and typeof their underline disease was not similar. Also wedid not search for binary toxin. We hope furtherresearch in this area be done to overcome theselimitations.
ConclusionThe rate of colonization with clostridium is nothigh. However, it is important to realize that a highrate of toxicogenic strains is isolated in patients,especially in cases with cotrimoxazolconsumption, and this puts this organism as anotable pathogen in cancer patients with diarrhea.
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