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6. Objectives of the study: To compare the clinical and microbiological efficacy of a shortened 7-day antibacterial strategy with the conventional 14-day strategy in hospitalized patients with non-severe acute pyelonephritis.
7. Justification for the conduct of the study: Treatment of urinary tract infections which was once an easily treatable infection has become complicated in the era of widespread antibiotic resistance. However the conventional norm in the treatment of pyelonephritis has been 14 days.1 Recent studies which have directly compared shorter versus longer duration of treatment in acute pyelonephritis have been done in settings were uropathogens are still sensitive to fluoroquinolones.
A study published in JAMA in 2000 compared the efficacy of 7 day ciprofloxacin regimen to 14 days trimethoprim-sulfamethoxazole regimen in women with acute pyelonephritis. This randomized controlled trial found that the 7 day ciprofloxacin regimen was associated with greater bacteriological and clinical cure rates .2
A study done by Sandberg et al published in Lancet 2012, compared the efficacy of 7 days vs. 14 days treatment with ciprofloxacin in women with acute uncomplicated pyelonephritis. This study showed that the shorter regimen is successful even in older women.3
	Recently a meta-analysis was done including 8 RCTs to answer the question whether 7 days or less treatment is non-inferior to longer regimens in acute pyelonephritis and septic uti.4  This systematic review found that even in bacteremic patients shorter treatment regimens are equivalent to longer ones in terms of bacteriological and clinical failure rates. However most of the RCTs included in this study are fluoroquinolone-based regimens. Authors of the meta-analysis emphasized the  need for more studies using regimens based on other groups of antibiotics.
	        
             India is one amongst the five major consumers of antibiotics according to a study done based on national pharmaceutical sales data. 5 Alarming rates of antibiotic resistance amongst uropathogens has been noted in the country.6  ‘The Chennai declaration’, formulated in a joint meeting of medical societies of India, identified that increasing antimicrobial resistance is a serious global and regional challenge and there is an urgent need to initiate measures to tackle the scenario and join international efforts to control this menace.7
             Shortening antibacterial regimens will help to decrease chances of spread of antimicrobial resistance and collateral damage. Also it cuts down duration of hospital stay, adverse effects and treatment costs.
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8. Methodology: It should provide details of number of patients, inclusion criteria, exclusion criteria, control(s), study design, dosages of drug, duration of treatment, investigations to be done etc:
A. Study design: Randomized controlled trial, two-arm, parallel group, open label, non-inferiority design

B. Study participants
· Inclusion criteria
Either sex aged >18 years, admitted for acute pyelonephritis, defined as fever of at least 38 oC and at least one symptom or sign relating to the urinary tract such as flank pain, costovertebral angle tenderness, dysuria, urgency or frequency along with the microbiologic criteria (≥10 pus cells/hpf or dipstick leucocyte esterase test positive and a positive culture with ≥105 CFU/ mL of urine).  They should have improved with empirical or culture-guided antibiotic treatment and be afebrile for at least 48 hours by day 7 of antibiotic treatment.
· Exclusion criteria
· Catheter-associated UTI
· Recurrent UTI
· Obstructive uropathy 
· Residual bladder urine >100 ml
· Acute or chronic prostatitis / prostatic abscess
· Emphysematous PN/renal or perinephric abscess
· Shock requiring vasopressors
· Altered sensorium requiring intubation (GCS score <8)
· [bookmark: _GoBack]Acute lung injury requiring mechanical ventilation
· Renal failure requiring RRT
· Clinically manifest DIC
· Pregnancy
· Any immunosuppressive treatment 
· Number of groups to be studied, identify groups with definition: 2 
CONTROLS:  Patients randomized to 14 days treatment arm
INTERVENTION:  Patients randomized to 7 days treatment arm
C. Sampling
· Sampling population 
Patients admitted to medical or emergency wards of JIPMER with non-severe acute pyelonephritis.
· Sampling size calculation
Assuming efficacy of 14-day treatment with standard intravenous agents to be 95%, to show that the upper limit of the difference in retreatment rates does not exceed 15%, with 80% power and one-sided alpha 5%, 27 patients are required in each arm. To compensate for 15% loss to follow up, 31 patients are required in each arm. A 15% non-inferiority margin translates to 33% decrease in antibiotic use.
· Sampling technique
Consecutive eligible patients admitted during the study period will be randomized.

D. Randomization details (for interventional studies)- intervention details with standardization techniques (drugs/ devices/ invasive procedures/ noninvasive procedures others) 
The study plans to randomize non severe acute pyelonephritis patients who have improved on antibiotics and are afebrile for at least 48 hours on the Day 7 of appropriate antibiotic treatment into control and intervention arms. Since the sample size is comparatively small, to maintain balance between the intervention and control groups for the main prognostic variables, a method of minimization will be used for treatment allocation. 
The factors to be minimized are
·  Presence/absence diabetes mellitus
·   Presence/absence acute kidney injury (peak creatinine >2 mg/dL)
·   Based on whether the patient is on empirical/revised regimen
·   Whether treatment with aminoglycoside based regimen
·   sex
·   age > 55 years 
Details of consecutive patients are provided to a software program which assigns the patients to either group. To maintain allocation concealment a biased coin technique will be used with a pre-specified cut-off. Thus the process will not be completely deterministic.

E. Study procedure 
The study will be done in the medical and emergency wards in JIPMER. Consecutive patients who are admitted as suspected cases of pyelonephritis will be screened to assess eligibility for the trial. On the day they are admitted, a thorough history of the disease with all the relevant past illnesses and treatment details will be taken aided by a standard proforma. A physical examination will be done. If the clinical suspicion for acute pyelonephritis is high then urine microscopic examination for pus cells or casts or urine dipstick test for leucocyte esterase will be done. Along with this a urine culture sample will be sent before the first dose of antibiotic is administered. Also blood will be drawn for blood culture, hemogram, renal function tests as well as liver function tests. An USG KUB will be done. Patients will be started on an empirical antibiotic regimen as decided by the treating physician. Subsequently daily clinical assessment will be done specifically noting any clinical improvement, worsening or appearance of new symptoms. For patients who do not improve on an empirical regimen a culture-guided revised regimen will be started as per the treating physicians' discretion. At Day 4, a repeat urine culture will be sent. If this culture is sterile and the patient consistently maintains clinical improvement by Day 7, with no fever recorded for at least 48 hours, patients will be randomized to either one of the arms after obtaining informed written consent. Throughout this procedure previously mentioned criteria will be used to exclude patients from the trial, if warranted. Patients randomized to treatment arm are discharged after completion of 7 days of antibiotics while those randomized to control arm are given further 7 days of same antibiotic.

The follow-up clinical assessments are done 1week post-discharge and 6 weeks post-treatment. Repeat urine cultures are also performed during follow-up visits to assess microbiologic cure rates. Patients presenting with relapse or re infection (within the follow up period) would be treated for 14 days of antibiotic therapy. The following algorithm depicts the process for better understanding.



ALGORITHM	            Patients admitted with features of acute pyelonephritis

                                                  

                                                On Day 0 urine microscopy/dipstick test, blood counts 
	                                   baseline urine C&S, blood C&S, RFT, LFT, USG KUB

                                                 
                                           Empirical antibiotic(s) decided by treating physician

                                        Daily clinical assessment for symptomatic improvement 

                                                   Baseline urine culture report collected on Day 3
 
 Culture negative
    
 Not eligible
           
     Organism sensitive to empirical regimen        Organism not sensitive to empirical regimen 
      & Clinical improvement present                                         or no cinical improvement

                                                                                                    Revised regimen
                        
                   Send day 4 urine culture                 Send urine culture on day 4 of revised regimen                    
       
 Culture positive                                                                                Culture positive
      Exclude                                                                                                Exclude
                                                     Culture negative & continued 
                                                           improvement on day 7
                                                            
                                               INFORMED WRITTEN CONSENT
                                                                            
                                                              RANDOMISE
                                                        
                                            7 days arm                   14 days arm
                                                         
                                                Discharge          Continue same regimen for 7 more days 
  

        Follow up clinical assessment and urine cultures 1 week post discharge and 6 weeks                  post treatment



9. Permission from Drug Controller General of India (DCGI) if applicable:  Not applicable
10. Costs involved (Appx. in  Rs.) : Not applicable
11. Investigations: A physical examination of the patient will be done. If the clinical suspicion for acute pyelonephritis is high then urine microscopic examination for pus cells or casts or urine dipstick test for leucocyte esterase will be done. Along with this a urine culture sample will be sent before the first dose of antibiotic is administered. Also blood will be drawn for blood culture, hemogram, renal function tests as well as liver function tests. An USG KUB will be done.
                            Urine culture will be sent again on 
· Day 4 of sensitive empirical treatment or day 4 of revised regimen.
· 1 week post discharge
· 6 weeks post treatment
12. Who will bear the costs of the requirements?   Not applicable
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13. Ethical issues involved in the study: (less than minimal risk / minimal risk / more than minimal risk to the study subjects (for guidance please consult ICMR guidelines - at JIPMER website)            [Along with the level of risk, the risks should be written in detail. If you feel there will be      
          no risk, give justification]
            There is minimal risk involved. In case the 7 day strategy is actually inferior to the 14 day strategy, there will be higher chances of re-treatment amongst the patients assigned to treatment arm.
14. Do you need exemption from obtaining Informed Consent from study subjects - if so give justifications: Not applicable
15. Whether Consent forms part 1 and 2 in English and in local language are enclosed?
              (if the consent form in local language is not applicable, appropriate explanations must     
                be provided) : Yes
16. Documents attached 
a. Brief CV of investigators (including no. of projects with him/her) - Needed only for Investigator/s from outside JIPMER
b. Investigator’s Brochure
c. Others
17. Conflict of interest for any other investigator(s) (if yes, please explain in brief) : No
18. Whether mandatory soft copy of the proforma (CD) has been attached? : Yes
19. We, the undersigned, have read and understood this protocol and hereby agree to conduct the study in accordance with this protocol and to comply with all requirements of the ICMR guidelines (2006) 
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PART B-TECHNICAL DETAILS
1. Title of the dissertation: “Comparison of 7 days versus 14 days antibacterial treatment for hospitalized non severe acute pyelonephritis patients – a randomized controlled trial”
2. Introduction
A. Problem statement	
Urinary tract infections are one of the most common diseases for which antibacterials are used in community as well as hospital settings. Widespread antibacterial resistance amongst uropathogens in the Asia-Pacific regions has limited the use of oral antibacterials for acute pyelonephritis. Hence treatment with intravenous antibacterials has become the norm. While studies done using oral fluoroquinolones (with or without initial intravenous agents) have shown that treatment of acute uncomplicated pyelonephritis may be limited to 5-7 days, such data is not available for other commonly used intravenous antibacterial agents. Moreover, there is no data available about duration of treatment with non fluoroquinolone antibacterials in less severe cases of complicated acute pyelonephritis.
B. Rationale	
Patients with acute pyelonephritis are hospitalized either because of severity of disease or more commonly because only intravenous antibacterials are the only option available. A recent meta-analysis has shown that even in septic UTI 7 days of antibacterial treatment is sufficient. However no recent trials are available which have done head to head comparison between shorter versus longer regimens of non-fluoroquinolone intravenous antibacterials like cephalosporins, carbapenems or aminoglycosides. Shortening antibacterial regimens will help to decrease chances of spread of antimicrobial resistance and collateral damage. Also it cuts down duration of hospital stay, adverse effects and treatment costs.
C. Novelty	
Recent trials about optimal duration of antibacterials in acute pyelonephritis are on fluoroquinolones-based regimens. The present study addresses the question of duration of treatment with non-fluoroquinolone based regimens and attempts to answer the question whether a shorter regimen is non-inferior to conventional 14 days treatment.
D. Expected outcome and application	
If the shorter treatment regimen is proven non-inferior to the longer one, it will directly translate to an evidence base for the routine clinical care of acute pyelonephritis patients. Patients will benefit in terms of shorter hospital stay and lesser chances for adverse effects from antibacterial use. It will also be a positive step towards antibiotic stewardship.
3. Research question(s) 	
Is 7 days antibacterial treatment with sensitive antibacterial/antibacterials for hospitalized non severe acute pyelonephritis patients is non- inferior to 14 days antibacterial treatment?
4. Research hypothesis (s), if any: “Antibacterial treatment with sensitive antibacterial/antibacterials for 7 days is non-inferior to 14-day treatment in hospitalised non severe acute pyelonephritis patients.”
5. Aims and objectives
Primary objective: To compare the clinical and microbiological efficacy of a shortened 7-day antibacterial strategy with the conventional 14-day strategy in hospitalised patients with non severe acute pyelonephritis 
6. Review of literature
Treatment of urinary tract infections which was once an easily treatable infection has become complicated in the era of widespread antibiotic resistance. Two professional societies have issued guidelines for treatment of acute pyelonephritis. The IDSA guidelines are mainly for acute uncomplicated pyelonephritis and recommends shortened fluoroquinolone-based regimens.1 According to the  European Association of Urology  the duration of treatment for complicated cases of pyelonephritis ranges from 1-4 weeks.2 However the conventional norm in the treatment of pyelonephritis has been 14 days.3 Recent studies which have directly compared the duration of treatment in acute pyelonephritis have been done in settings were uropathogens are still sensitive to fluoroquinolones.
A study published in JAMA in 2000 compared the efficacy of 7 day ciprofloxacin regimen to 14 days trimethoprim-sulfamethoxazole regimen in women with acute pyelonephritis. This randomized controlled trial found that the 7 day ciprofloxacin regimen was associated with greater bacteriological and clinical cure rates .4
A study done by Sandberg et al published in Lancet 2012, compared the efficacy of 7 days vs. 14 days treatment with ciprofloxacin in women with acute uncomplicated pyelonephritis. This study showed that the shorter regimen is successful even in older women.5
	Recently a meta-analysis was done including 8 RCTs to answer the question whether 7 days or less treatment is non-inferior to longer regimens in acute pyelonephritis and septic uti.6 This systematic review found that even in bacteremic patients shorter treatment regimens are equivalent to longer ones in terms of bacteriological and clinical failure rates. However most of the RCTs included in this study are FQ-based regimens. One of the RCTs which included ceftriaxone as an intravenous agent for treatment in pyelonephritis used it only for initial days to be followed by oral cefixime.7 The other two RCTs which included beta-lactam agents were done before the 1990s.8,9 Authors of the meta-analysis emphasized the  need for more studies using regimens based on other groups of antibiotics.
             Symposium held at Chennai in 2012 ‘ the Chennai declaration’ suggested proper dosage and duration of antibiotics is helpful in reducing antibiotic resistance. 10 
India is one amongst the five major consumers of antibiotics according to a study done based on national pharmaceutical sales data. 11  Alarming rates of antibiotic resistance amongst uropathogens has been noted in the country. 12,13,14 A guidelines for treatment of complicated uti in Asia-pacific region was proposed recently.15 It is noteworthy that only intravenous antibacterial options are available in the face of rampant antimicrobial resistance. However the optimal duration of antibacterial treatment finds no specific mention in these guidelines.

7. Methodology
Study design: Randomized controlled trial, two-arm, parallel group, open label, non-inferiority design
Study participants
· Inclusion criteria
Either sex aged >18 years, admitted for acute pyelonephritis, defined as fever of at least 38oC and at least one symptom or sign relating to the urinary tract such as flank pain, costovertebral angle tenderness, dysuria, urgency or frequency along with the microbiologic criteria (≥10 pus cells/hpf or dipstick leucocyte esterase test positive and a positive culture with ≥105 CFU/ mL of urine).  They should have improved with empirical or culture-guided antibiotic treatment and be afebrile for at least 48 hours by day 7 of antibiotic treatment.
· Exclusion criteria
· Catheter-associated UTI
· Recurrent UTI
· Obstructive uropathy 
· Residual bladder urine >100 ml
· Acute or chronic prostatitis / prostatic abscess
· Emphysematous PN/renal or perinephric abscess
· Shock requiring vasopressors
· Altered sensorium requiring intubation (GCS score <8)
· Acute lung injury requiring mechanical ventilation
· Renal failure requiring RRT
· Clinically manifest DIC
· Pregnancy
·  Any immunosuppressive treatment 
· Number of groups to be studied, identify groups with definition: 2 
CONTROLS:  Patients randomized to 14 days treatment arm
CASES         :  Patients randomized to 7 days treatment arm
Sampling
· Sampling population: Patients admitted to medical or emergency wards of JIPMER with non severe acute pyelonephritis.
· Sampling size calculation: Assuming efficacy of 14-day treatment with standard intravenous agents to be 95%, to show that the upper limit   of the difference in retreatment rates does not exceed 15% with 80% power and one-sided alpha 5% 27 patients are required in each arm. To compensate for 15% loss to follow up, 31 patients are required in each arm. A 15% non-inferiority margin translates to 33% decrease in antibiotic use.
· Sampling technique
Consecutive eligible patients admitted during the study period will be randomized.
Randomization details (for interventional studies)- intervention details with standardization techniques (drugs/ devices/ invasive procedures/ noninvasive procedures others) 
The study plans to randomize non severe acute pyelonephritis patients who have improved on antibiotics and are afebrile for at least 48 hours on the Day 7 of appropriate antibiotic treatment into control and intervention arms. Since the sample size is comparatively small, to maintain balance between the intervention and control groups for the main prognostic variables, a method of minimization will be used for treatment allocation. The factors to be minimized are 
·  Presence/absence diabetes mellitus
·   Presence/absence acute kidney injury (peak creatinine >2 mg/dL)
·   Based on empirical/revised regimen
·   Treatment with aminoglycoside based regimen
·   sex
·   age > 55 years 
Details of consecutive patients are provided to a software program which assigns the patients to either group. To maintain allocation concealment a biased coin technique will be used with a pre-specified cut-off. Thus the process will not be completely deterministic.

Study procedure
The study will be done in the medical and emergency wards in JIPMER. Consecutive patients who are admitted as suspected cases of pyelonephritis will be screened to assess eligibility for the trial. On the day they are admitted, a thorough history of the disease with all the relevant past illnesses and treatment details will be taken aided by a standard proforma. A physical examination will be done. If the clinical suspicion for acute pyelonephritis is high then urine microscopic examination for pus cells or casts or urine dipstick test for leucocyte esterase will be done. Along with this a urine culture sample will be sent before the first dose of antibiotic is administered. Also blood will be drawn for blood culture, hemogram, renal function tests as well as liver function tests. An USG KUB will be done. Patients will be started on an empirical antibiotic regimen as decided by the treating physician. Subsequently daily clinical assessment will be done specifically noting any clinical improvement, worsening or appearance of new symptoms. For patients who do not improve on an empirical regimen a culture-guided revised regimen will be started as per the treating physicians' discretion. At Day 4 a repeat urine culture will be send. If this culture is sterile and the patients consistently maintains clinical improvement by Day 7, with no fever recorded for at least 48 hours, patients will be randomized to either one of the arms after obtaining a informed written consent. Throughout this procedure previously mentioned criteria will be used to exclude patients from the trial, if warranted. Patients randomized to treatment arm are discharged after completion of 7 days of antibiotics while those randomized to control arm are given further 7 days of same antibiotic. The follow-up clinical assessments are done 1week post-discharge and 6 weeks post-treatment. Repeat urine cultures are also performed during follow-up visits to assess microbiologic cure rates. Patients presenting with relapse or re infection (within the follow up period) would be treated for 14 days of antibiotic therapy. 
8. Data collection methods including settings and periodicity       
Data will be collected by direct interview with patients aided by a proforma. Physical examinations are repeated for daily clinical assessment. The temperature charts as well as treatment charts of patients will be reviewed. Data on laboratory and radiological parameters will be recorded. Patients are clinically assessed daily until they are discharged and then re-assessed on subsequent two follow-up visits on opd basis. If re-treatment is required those patients will be followed up in wards.

9. If the clinical trial, whether registration with CTRI will be done: 
  Yes
10. Are the drugs/ devices to be used approved for these indications by drug controller general of  India (DCG-1) ? (Enclose the approval letter for the drug/device from DCG-1 for trial on humans) 
 Not applicable
11. List of variables and their measurement methods with standardization techniques
a. Independent variables  
 Allotment of patients into 7 days and 14 days treatment arms.
b. Outcome variables      
i. Re-treatment rates within 6 weeks 
(due to clinical or microbiological failure; blinded adjudication) 
ii. Duration of hospital stay 
iii. Daily defined dose of antibiotics
iv. Asymptomatic bacteriuria
v. Adverse effects of antibiotics
c. Confounding and interacting variables
· Presence/absence diabetes mellitus
· Presence/absence acute kidney injury (peak creatinine >2 mg/dL)
· Based on empirical/revised regimen
· Treatment with aminoglycoside based regimen
· sex
· age > 55 years 
12. List variable wise statistical tests to be used for data analysis 
Duration of hospital stay and daily defined dose of antibiotics would be analyzed by Wilcoxon rank sum test. Asymptomatic bacteriuria and adverse affects would be analysed by Fisher’s exact test.
13. List risks and benefits of the study
Risks: In case the 7 day strategy is actually inferior to the 14 day strategy, there will be higher chances of re-treatment amongst the patients assigned to treatment arm.
Benefits: Patients assigned to 7 day arm will receive lesser total amount of antibacterials, so lesser chances for side-effects and lesser duration of hospital stay and risk of nosocomial infections. If the shorter regimen is found to be non-inferior, then the significant decrease in antibiotic use will help to cut down treatment costs and will help prevent development as well as spread of antibiotic resistance.
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