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	Title of the projectRow1: Urine heat shock protein 70 levels as a marker of urinary tract infection in children
	Principal investigatorRow1: ALEV YILMAZ
	Year of awardRow1: 2018
	Please provide an overall summary of the project max 500 wordsRow1: The World Health Organization declared antimicrobial resistance one of the top ten threats to global public health. Avoiding unnecessary antibiotic therapies is a key strategy to limit bacterial resistance.  In children, suspected urinary tract infection (UTI) is one of the most common causes of empiric antibiotic therapy since the definitive diagnosis depends on urine culture results which are obtained with 24-48 hours delay. The majority of these patients would not need antibiotic treatment. Saha et al. reported that urine culture did not confirm the diagnosis in 84% of patients who received empiric antibiotic therapy for presumed UTI.  
Pediatricians often struggle with making the diagnosis of UTI because of the non-specificity of symptoms especially in infants, frequent contamination of urine samples, occasional non-invasive bacterial colonization of the bladder and, most importantly, the limited specificity of conventional urinalysis by leukocyte microscopy and dipstick biochemical testing. Hence, there is a need for more sensitive and specific diagnostic biomarkers of UTI that can help minimizing the number of unnecessary antibiotic therapies.  
Heat Shock Protein 70 (HSP70) is a member of the Heat Shock Protein family which are synthesized in response to hazardous factors, including infections, to protect the protein structure of the cells. HSP70 is released from macrophages exposed to bacterial products, especially Gram-negative bacteria such as Escherichia coli (E. coli). HSP70 is also secreted by tubuloepithelial cells under stress conditions.

The UTILISE (Urinary Tract Infection and Levels of heat shock protein 70 In children as a Sensitive marker for Excluding other infections) Study was a prospective observational study which enrolled pediatric patients (0-18 years old) with suspected UTI and four control groups in order to assess the performance of HSP70 in distinguishing UTI from other conditions in children. Inclusion criteria were defined for each study group below. The control groups included non-UTI infections, neurogenic bladder due to myelomeningocele, suspected vesicoureteral reflux (VUR) without current infection (sampling at time of voiding cystourethrography) and healthy children. A total of 802 children were screened at 37 pediatric centers in seven countries. 208 individuals were excluded from further study because of non-compliance with the eligibility criteria. The remaining 594 children were included as cases of confirmed UTI (n=191), unconfirmed UTI (n=74), non-UTI infection (n=178), asymptomatic bacteriuria (n=26), bacterial contamination (n=50), and healthy controls (n=75). Serum and urine level of HSP70 was measured by ELISA.  following the manufacturer's instructions.

Urinary (u)HSP70 was selectively elevated in children with UTI as compared to all other conditions (p<0.0001). uHSP70 predicted UTI with 89% sensitivity and 82% specifcity (AUC=0.934). Among the 265 patients with suspected UTI, the uHSP70>48 ng/mL criterion identifed the 172 children with subsequently confrmed UTI with 90% sensitivity and 82% specifcity (AUC=0.862), exceeding the individual diagnostic accuracy of leukocyturia, nitrite, and leukocyte esterase positivity. uHSP70 had completely normalized by the end of antibiotic therapy in the UTI patients. Serum HSP70 was not predictive.

In conclusion, uHSP70 is a novel non-invasive biomarker that facilitates the distinction of UTI from other infections. We estimate that its routine use would save unnecessary empiric antibiotic courses in up to 80% in whom the diagnosis of UTI is considered.
	How was the grant used for the project max 200 wordsRow1: 37 Pediatric centers in seven countries participated in UTILISE (Urinary Tract Infection and Levels of heat shock protein 70 In children as a Sensitive marker for Excluding other infections) Study.  594 children were included as cases of confirmed UTI (n=191), unconfirmed UTI (n=74), non-UTI infection (n=178), asymptomatic bacteriuria (n=26), bacterial contamination (n=50), and healthy controls (n=75) were enrolled in the study. Serum and urine level of HSP70 was measured by ELISA.  

The grant was used to buy ELISA kits, tubes for serum and urine collection, dry ice for transfer frozen serum and urine samples. 
	Please list all publications completed with links to open access publications where availableRow1: 1. Alev Yilmaz, Alberto Caldas Afonso, Ipek Akil, Bagdagul Aksu, Harika Alpay, Bahriye Atmis, Ozlem Aydog, Aysun Karabay Bayazıt, Meral Torun Bayram, Ilmay Bilge, Ipek Kaplan Bulut, Bahar Buyukkaragoz, Elif Comak, Belde Kasap Demir, Nida Dincel, Osman Donmez, Mehmet Akif Durmus, Hasan Dursun, Ruhan Dusunsel, Ali Duzova, Pelin Ertan, Asuman Gedikbasi, Nilufer Goknar, Sercin Guven, Duygu Hacihamdioglu, Augustina Jankauskiene, Mukaddes Kalyoncu, Salih Kavukcu, Bahriye Uzun Kenan, Nuran Kucuk, Bahar Kural, Mieczysław Litwin, Giovanni Montini, William Morello, Ahmet Nayir, Lukasz Obrycki, Beyhan Omer, Ebru Misirli Ozdemir, Nese Ozkayin, Dusan Paripovic, Cemile Pehlivanoglu, Seha Saygili, Susanne Schaefer, Ferah Sonmez, Yilmaz Tabel, Nesrin Tas, Mehmet Tasdemir, Ana Teixeira, Demet Tekcan, Sebahat Tulpar, Ozde Nisa Turkkan, Berfin Uysal, Metin Uysalol, Daiva Vaiciuniene, Sevgi Yavuz, Sibel Yel, Tarik Yildirim, Zeynep Yuruk Yildirim, Nurdan Yildiz, Selcuk Yuksel, Eray Yurtseven, Franz Schaefer & Rezan Topaloglu. Urinary HSP70 improves diagnostic accuracy for urinary tract infection in children: UTILISE study. Pediatr Nephrol. 2023 Mar;38(3):791-799. doi: 10.1007/s00467-022-05664-5. Epub 2022 Jul 18.
https://link.springer.com/article/10.1007/s00467-022-05664-5

	Are any other publications plannedRow1: 1. Urinary soluble TLR4 levels may contribute to predict urinary tract infection in children- UTILISE Study has been submitted to Pediatric Nephrology.

2. Role of antimicrobial peptides in the diagnosis of urinary tract infection- UTILISE Study 
3. HSP70 Levels in patients with CAKUT- UTILISE Study
4. HSP20 levels in urinary tract infection- UTILISE Study
5. Role of antimicrobial peptides in the diagnosis of respiratory tract infection- UTILISE Study 
6. Role of TLRs in the diagnosis of respiratory tract infection- UTILISE Study 
	Please list all presentations relating to the projectRow1: OP-13 Urinary HSP70 improves diagnostic accuracy for urinary tract infection in children: UTILISE study. Alev Yilmaz, Alberto Caldas Afonso, Ipek Akil, Bagdagul Aksu, Harika Alpay, Bahriye Atmis, Ozlem Aydog, Aysun Karabay Bayazıt, Meral Torun Bayram, Ilmay Bilge, Ipek Kaplan Bulut, Bahar Buyukkaragoz, Elif Comak, Belde Kasap Demir, Nida Dincel, Osman Donmez, Mehmet Akif Durmus, Hasan Dursun, Ruhan Dusunsel, Ali Duzova, Pelin Ertan, Asuman Gedikbasi, Nilufer Goknar, Sercin Guven, Duygu Hacihamdioglu, Augustina Jankauskiene, Mukaddes Kalyoncu, Salih Kavukcu, Bahriye Uzun Kenan, Nuran Kucuk, Bahar Kural, Mieczysław Litwin, Giovanni Montini, William Morello, Ahmet Nayir, Lukasz Obrycki, Beyhan Omer, Ebru Misirli Ozdemir, Nese Ozkayin, Dusan Paripovic, Cemile Pehlivanoglu, Seha Saygili, Susanne Schaefer, Ferah Sonmez, Yilmaz Tabel, Nesrin Tas, Mehmet Tasdemir, Ana Teixeira, Demet Tekcan, Sebahat Tulpar, Ozde Nisa Turkkan, Berfin Uysal, Metin Uysalol, Daiva Vaiciuniene, Sevgi Yavuz, Sibel Yel, Tarik Yildirim, Zeynep Yuruk Yildirim, Nurdan Yildiz, Selcuk Yuksel, Eray Yurtseven, Franz Schaefer, Rezan Topaloglu. Pediatric Nephrology 2022;37:2803–2969.  doi.org/10.1007/s00467-022-05630-1. 54th ESPN Annual Meeting, 22-25 June 2022, Ljubljana, Slovenia.


