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Introduction: Developing non-invasive but accurate methods to diagnosevesicoureteral reflux (VUR) is in progress. Cytokines, such as interleukin-8(IL-8), are important mediators in inflammatory responses and aredemonstrated to change during UTI and pyelonephritis, as well. Therefore,we attempted to evaluate the differences of IL-8 in children with UTIcompared to children with and without VUR to assess if it can behypothesized to be an appropriate diagnostic marker in children with VUR.
Materials and Methods: We evaluated urine levels of IL-8 in 41 childrenaged 1 to 60 months who recovered from UTI for a minimum duration of 2-3weeks. They were divided into 2groups: A and B (with and without VUR,respectively). Additionally, a group of normal children was considered as thecontrol group (group C). Urine IL-8 levels were measured for the threegroups and corrected for urine creatinine (Cr) (IL-8/Cr). Afterwards, theywere compared using One-Way ANOVA test.
Results: The mean IL-8/Cr level was 81.7 ± 90.1 in group A, 289.8±640.2 ingroup B, and 9.6 ± 12.2 in group C with no significant difference (p=0.056).
Conclusions: Our finding suggests there is no significant difference in urineIL-8/Cr levels between patients with and without VUR and therefore, wecannot propose IL-8 as a diagnostic marker for VUR.
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IntroductionVesicoureteral reflux (VUR) is the most commonurologic abnormality in children which causesrecurrent and febrile urinary tract infections(UTI). It eventually results in renal scarring andinsufficiency [1]. Therefore, as 30% of childrenwith UTI are found to be involved with VUR,prophylaxis and treatment of these children andmoreover, work up for VUR are mandatory [2].When VUR is in, patients should be evaluated byvarious modalities such as voidingcystourethrography (VCUG) and dimercaptosuccinic

acid (DMSA) renal scan, which are the mostcommon worldwide.  Their troublesome nature,however, considering radiation exposure,invasiveness, and cost are implicit [3], whichtherefore has drawn the attention of theinvestigators to non-invasive methods, such ascytokine assay. Hence, some studies haveproposed the potential importance of cytokinessuch as interleukin-8 (IL-8), interleukin-6 (IL-6)and tumor necrosis factors in UTI, pyelonephritis,and reflux nephropathy (RN).  In 1994, Tullus et alfirst demonstrated the increased levels of IL-6 andIL-8 in children with ongoing pyelonephritis in
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comparison to children who had a febrilecondition resulting from other causes and childrenrecovered from pyelonephritis and the normalcontrols [4]. Moreover, Galanakis et al, in regardsto IL-8 levels in the children’s urine, hypothesizedthat renal insult continued regardless of thepresence or absence of the infection in childrenwith UTI [3].  It can however suggest the priorityof cytokine assay as a diagnostic marker of VURand RN. Thus, we performed this study to assessthe possible difference in IL-8 levels in the urine ofchildren with and without VUR compared tonormal controls to evaluate its accuracy for thediagnosis of VUR.
Materials and MethodsThis cross-sectional study was performed fromSeptember 2008 to September 2009 in Imam RezaHospital affiliated with Kermanshah University ofMedical Sciences, Kermanshah, Iran. Thecalculated sample size of 20 patients in each groupwas achieved. This study was approved by theinstitutional board of ethics of KermanshahUniversity and all the patients’ parents signed theinformed consent form. All children aged 1 to 60months who had a proven fever (≥ 38.5 ºC ), UTI,and normal renal function were considered for thestudy. The diagnosis of UTI was based on clinicalmanifestations, a positive urine culture (≥105colonies with mid stream or urine bag samplingand ≥ 103 with catheterization) and suggestiveurinalysis was defined as more than 10 whiteblood cells per high power field. Past medicalhistory of the patients was recorded andultrasound examination of the urinary system wasperformed. All patients with any uro-nephrologicdisorder other than VUR, voiding dysfunction, andsecondary VUR (abnormal neurologic signs andan abnormal bladder shape  and wall thicknessindicating neurogenic bladder in VCUG or positiveVCUG findings in favor of the posterior ureteralvalve) were excluded from the study. All patientswho met the inclusion criteria were enrolled inthis study and treated with antibiotics. Afterpatients became culture negative, VCUG wasperformed and according to its result, patientswere allocated in the following groups: Group A:patients with UTI and VUR. Group B: patients with

UTI but not VUR. Two to 3 weeks after resolution,the study population was called back to theinstitution to collect the urine sample of each childand assess it for IL-8 using ELISA. A mid-streamurine specimen was used for evaluation ofcytokine while the urine collection bag was usedfor infants.In addition to the mentioned patient groups, agroup consisting of healthy children of same agerange with no history of UTI was used as thecontrol group (group C) whose urine IL-8 levelswere assayed to compare with groups A and B.The specimen of each child was frozen at -20°Cuntil all specimens were collected. After thawingin room temperature, the IL-8 level was measuredin picograms per milliliter (pg/ml) and correctedfor milligrams per deciliter (mg/dl) of urineCreatinine (Cr).  ELISA (enzyme-linkedimmunosorbent assay) (colorimetric, DiazymeLaboratories, La Jolla, California, USA) was usedfor assessing the IL-8 levels and Jaffe reaction(auto-analyzer, RA 1000) was used for Cr (5). Chi-square was used to evaluate the correlationbetween qualitative variables, and independentsample t-test was used for quantitative variablesin this study. For comparing the means betweengroups, one way analysis of variance followed bypost-hoc was employed. We used the Pearson’stest to calculate the correlation coefficient.
ResultsForty-five patients were enrolled in the study andunderwent complete evaluation. Four patientswere excluded because of anatomical abnormalityof the urinary tract. Twenty and 21 patients wereallocated to group A and B respectively and 20normal controls were considered for group C.Group A consisted of 5 (25%) boys and 15 (75%)girls, Group B had 5 (23%) boys and 16 (77%)girls and group C was composed of 9 (45%) boysand 11 (55%) girls. Group A included 9 (45%)patients with unilateral (4 in grades II and III and5 in grade IV) and 11 (55%) patients with bilateralVUR (all in grade II and III). Our groups had nosignificant difference in sex (p=0.23).  However,they showed a significant difference in age(p<0.001); there was a significant difference in themean ages between group C and each of the othertwo groups (A and B) (p≤0.001 and p=0.001,respectively) whereas no significant differencewas observed between groups A and B (p=0.939).Corrected IL-8 values were 81.7±90.1,
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289.8±640.2 and 9.6±12.2 for groups A, B and C,respectively (p=0.056).
DiscussionThe association between IL-8 and VUR in childrenremains controversial. Several studies havedemonstrated elevated levels of procalcitonin andcytokines such as IL-8, IL-6, and TNF-α in UTI andparticularly, pyelonephritis [6-10]. Nanda andJuthani-Mehta reviewed papers on this topic andproposed the effectiveness of serum procalcitoninto distinguish lower UTI and pyelonephritis [6].Additionally, for the first time, Tallus et al [4]reported that both IL-6 and IL-8 were significantlyhigher in the urine of children with pyelonephritiswhose disease went back to 6 weeks prior tocytokine assay, in comparison with normalhealthy and non-renal infection groups. Theyfound IL-6 in 52% and IL-8 in 98% of theirpatients. Moreover, in a similar study, they foundincreased levels of IL-6 but not IL-8 in patientswith positive DMSA for renal scarring andtherefore they hypothesized that IL-6 could beused as a predictor of renal insult [11].  However,they did not attempt to propose a marker for thediagnosis of VUR. Apart from that, the mostcommon reason for childhood pyelonephritis isVUR that can result in end-stage renal disease ifneglected. To diagnose VUR using biomarkersrather than potentially troublesome modalitiessuch as VCUG, some studies have been performedto find non-invasive substitutes. In 1996, Haraokaet al [10] showed significantly higher urineamounts of IL-8 in children with VUR thanchildren without VUR. However, this differencewas not observed for IL-6. Their patients did nothave UTI at the study time. Furthermore,Galanakis et al [3] conducted a thorough studyevaluating urine IL-8 values in 38 infants aged 12to 24 months who were infection-free for at least3 weeks. Of this number, 24 patients had clearVUR as well as a history of UTI (group A). Theremaining 14 had a history of UTI whit unknownVUR state (group B).  After comparing with 21normal control children (group C), they observedthat the level of IL-8 in group A was significantlyhigher than groups B and C. Moreover, they

reported that the cutoff of 5 pg/ mol of IL-8/Crhad a high sensitivity and 45% specificity fordiagnosing VUR. Once cutoffs are increased, inorder to achieve higher specificity, the sensitivitydecreases inevitably. Interestingly, theyhypothesized that the inflammatory processcontinued despite successful antimicrobialtreatment. Gokce et al [12] analyzed 114 childrenfor VUR and renal scarring (RS) using VCUG andDMSA, respectively. Urine IL-6 and IL-8 weremeasured using two-side chemiluminescentenzyme immunometric assay. They foundsignificantly higher levels of IL-6 in both groups ofpatients (VUR + RS and VUR without RS) thancontrols. In addition, the IL-8 level wassignificantly lower in the normal group andpatients with only VUR as compared to patientswith VUR+RS. They concluded that VUR mightparticipate in renal damage via immunologicalprocesses according to the highest levels of IL-8 inpatients with both VUR and RS. In our study and incontrast with the above mentioned reports,although there was a difference in the urinaryvalues of IL-8 between patients with and withoutVUR, this difference was not significant (p=0.056).This finding is similar to the results of a study bySheu et al [7] who compared 70 children withpyelonephritis with 54 children with lower UTI interms of serum and urinary amounts of IL-8,DMSA, and VCUG. In addition, they comparedchildren with and without VUR (29 and 34patients, respectively) and found no significantdifference in serum and urinary values of IL-8between them. Similarly, Badeli et al conducted astudy on 16 children with VUR, 17 children withresolved VUR, and 18 normal children, andconcluded that urinary IL-8 was not a goodindicator of ongoing VUR and renal injury inchildren [13]. Although Merrikhi et al foundhigher levels of urinary IL-8 in patients with UTIand VUR in comparison with patients with UTI butnot VUR and healthy control group, they finallyconcluded that the sensitivity, specificity, positivepredictive value, and negative predictive value ofthis marker were not satisfactory in the cut-offpoint of 5 pg/µmol and other variables must becontrolled [14]. They did not clearly describe theinterval between UTI treatment and measurement
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of urinary IL-8 in patients with UTI and VUR. Ashort interval between treatment andmeasurement could be the reason for the higherlevel of urinary IL-8 in their patients. So far,several studies have been performed toinvestigate the level of various cytokines in theserum and urine of the patients with UTI and/orVUR. In addition, some other researchers haveattempted to propose biomarkers so that renalscarring can be diagnosed earlier [6, 8, 9, 15]. Itmay help investigators to explain the pathogenesisand progress of the upper UTI, as well [7,16]. Therole of VUR in pyelonephritis is almost obvious[17]; however, literature review shows that fewarticles have assessed cytokines in VUR. Thus, weconducted this study to increase the knowledge ofinvestigators worldwide concerning the diagnosisof VUR although more studies are required tosuggest IL-8 as a diagnostic marker for VUR.Several studies have shown the correlation ofelevated urinary biomarkers such as IL-8 andrenal parenchymal damage rather than VUR per se[7,10,11,18]. As a limitation of this study, we didnot evaluate the results of Dimercaptosuccinicacid (DMSA) renal scanning in our patients.Therefore, our study cannot correctly comment onthe relationship between the urinary IL-8 leveland renal parenchymal damage.
ConclusionsOur finding suggests there is no significantdifference in urine IL-8/Cr levels between patientswith and without VUR and therefore, we cannotpropose IL-8 as a diagnostic marker for VUR.
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