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1. Introduction 39 

1.a. Background 40 

Urinary tract infection occurring in males (hereafter, male UTI) is a common infection 41 

among both hospitalized and ambulatory men. Most patients are treated in the outpatient 42 

setting, with only a minority requiring hospitalization
1, 2

. Data from the 2000 National 43 

Ambulatory Medical Care Survey demonstrate that male UTI led to 1.8 million annual office 44 

visits and 420,000 annual Emergency Department visits in the U.S.
1, 2

. Within the VA health 45 

care system, over 33,000 non-hospitalized men have at least one UTI episode in a 12-month 46 

period
3
.  Treatment is typically with oral antimicrobials, for durations ranging from 3 days to 47 

several weeks.  48 

Few data from randomized trials are available to guide treatment duration for male UTI. At 49 

one extreme of the treatment duration spectrum, a Scandinavian study found no significant 50 

difference in clinical cure or recurrence rates among men with febrile UTI randomized to 14 51 

vs. 28 days of ciprofloxacin
4
. At the other end of the spectrum, in a study of UTI treatment 52 

duration among patients with spinal cord injury (85% male), 3 days treatment yielded a 53 

higher rate of symptomatic relapse than did 14 days treatment, in both short and long-term 54 

follow-up
5
. No other randomized clinical trials are available that directly assess the impact of 55 

duration of treatment for male UTI on efficacy; accordingly, the conventional 56 

recommendation to treat for 7-14 days is based largely on expert opinion
6-8

. Currently, 7, 10, 57 

and 14-day antimicrobial courses are commonly used to treat UTI in male veterans UTI
3
. 58 

In addition to the lack of evidence regarding optimal treatment duration, two well-59 

documented trends are making management of male UTI progressively more challenging. 60 

First, Gram-negative bacilli, the causative microorganisms for most UTIs, are becoming 61 

increasingly resistant to most relevant antimicrobials; consequently, few reliably active oral 62 

agents are available for UTI therapy, which is often initiated empirically, before culture 63 

results are known. Second, Clostridium difficile infection, which is almost invariably 64 

precipitated by antimicrobial use, is increasingly frequent and severe
9, 10

. 65 

Increasing antimicrobial resistance among Gram-negative bacilli. Antimicrobial resistance 66 

among Gram-negative bacilli, a major public health threat, has attracted considerable 67 

attention from governmental organizations, professional societies, and leaders in the field of 68 

infectious diseases
11

. Perversely, as resistance among Gram-negative bacilli has increased, 69 

the development of new antimicrobials that target these organisms has decreased
11

.  70 

The problem of Gram-negative resistance is particularly relevant for treating UTI, because 71 

the vast majority of UTIs are caused by enteric Gram-negative bacilli, in particular 72 

Escherichia coli, but also Klebsiella species, Enterobacter species, and others
8, 12

. Guidelines 73 

recommend that when the local prevalence of susceptibility to a particular drug among 74 

uropathogens falls below 80%, that drug should no longer be used as empiric therapy for 75 

UTI
13, 14

. Currently, many locations, including the MVAMC, have E. coli susceptibility rates 76 

of only 65-70% for both ciprofloxacin and trimethoprim-sulfamethoxazole (TMP-SMZ) 77 

(MVAMC antibiogram, January 2012 through June 2012). These drugs are traditional 78 

cornerstones of UTI treatment in the ambulatory setting because of their excellent oral 79 
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bioavailability and their track record of tolerability and effectiveness across most types of 80 

UTI, including febrile UTI and pyelonephritis
15, 16

. In contrast, alternative oral agents, 81 

including β-lactams, nitrofurantoin, and fosfomycin, have inferior efficacy (β-lactams, 82 

fosfomycin)
17, 18

 and/or achieve low tissue drug levels (nitrofurantoin, fosfomycin)
13, 18

, 83 

limiting their appeal for UTI therapy, especially for patients with fever or clinical 84 

manifestations suggesting pyelonephritis
13, 18

.  85 

The rising prevalence of resistance to ciprofloxacin and TMP-SMZ has led providers to use 86 

broader-spectrum empirical therapy, such as a parenteral dose of a more predictably active 87 

agent combined with empiric oral ciprofloxacin or TMP-SMZ. This practice adds to the 88 

selective pressure for the development of antimicrobial resistance, thereby causing future 89 

infections to be even more difficult to treat. 90 

Increased incidence and severity of Clostridium difficile infection. Beginning in the early 91 

2000’s, an increasing incidence and severity of C. difficile infection was observed, first in 92 

Canada and subsequently worldwide
9, 10, 19, 20

. Multiple factors have been proposed to explain 93 

these increases, including increased antimicrobial use, emergence of a new fluoroquinolone-94 

resistant strain of C. difficile during a time of increased fluoroquinolone use, increased 95 

sporulation and toxin production by this epidemic strain, and better recognition and diagnosis 96 

of C. difficile infection on the part of clinicians
9, 10

. Whatever the explanation, C. difficile 97 

now rivals methicillin-resistant Staphylococcus aureus as the leading cause of nosocomial 98 

infections
21

, and is also increasingly prevalent in the community
22

. Thus, efforts to decrease 99 

its incidence, including through reduced antimicrobial use, are urgently needed.  100 

Relationship between antimicrobial use, antimicrobial resistance, and C. difficile infection. 101 

The relationship between antimicrobial use and subsequent antimicrobial resistance is 102 

complicated. First, although some patient-level studies have demonstrated the development 103 

of resistance during or after receipt of antimicrobial therapy
23-25

, in clinical practice the link 104 

between past antimicrobial use and subsequent infection with a drug-resistant organism is 105 

difficult to prove. Additionally, most patients in whom a resistant organism emerges do not 106 

develop a subsequent drug-resistant infection, but rather become carriers of resistant 107 

organisms as part of their normal bacterial microbiota. Because carriage of resistant 108 

microorganisms is a clinically silent phenomenon, this is an under-recognized harm of 109 

antimicrobial use. However, the fecal microbiota serves as the source of many infections, 110 

including UTIs. In addition, microorganisms can spread easily among household contacts, 111 

thus increasing the population at risk for infection with a resistant organism
26, 27

. Countries 112 

with high levels of antimicrobial use typically have correspondingly high rates of 113 

antimicrobial resistance among clinical isolates, as compared with countries with lower 114 

levels of use
28, 29

. Similarly, individual centers have documented a temporal relationship 115 

between antimicrobial use and antimicrobial resistance, with increased use being followed 116 

shortly thereafter by a corresponding increase in resistance
30

. 117 

Antimicrobial use is also closely linked to C. difficile infection, almost all cases of which are 118 

preceded by antimicrobial therapy. Increased antimicrobial use is associated with increased 119 

C. difficile infection
31, 32

, and reduced antimicrobial use has been used successfully to combat 120 

outbreaks of C. difficile infection
33-35

. Accordingly, a joint Clinical Practice Guideline for C. 121 

difficile infection from the Society for Healthcare Epidemiology of America and the 122 
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Infectious Disease Society of America recommends limiting the duration of antimicrobial 123 

therapy a way to decrease the incidence of C. difficile infection
36

.  124 

In summary, antimicrobial use is associated with increases in antimicrobial resistance and C. 125 

difficile infection; therefore, effective strategies to minimize unnecessary antimicrobial use 126 

are urgently needed. One potential method to decrease unnecessary antimicrobial use is to 127 

define the minimal effective treatment duration for various diseases, and to use this minimal 128 

duration routinely. This approach has been successfully applied to other infectious diseases, 129 

including ventilator-associated tracheitis
23

, ventilator-associated pneumonia
24

, and 130 

cellulitis
37

. For these disorders, shorter-duration treatment performed as well as longer-131 

duration treatment, and in the respiratory infections was associated with less colonization and 132 

infection with drug-resistant microorganisms, with or without a trend toward lower mortality-133 

-without any reduction in efficacy. For male UTI, if 14 days of therapy yields no clinically 134 

relevant benefit to that observed with 7 days of therapy, but induces greater resistance in a 135 

similar manner as seen in the studies of ventilator-associated pneumonia and tracheitis, then 136 

patients treated longer are exposed to potential harms without any benefit. Alternatively, if 137 

longer-duration treatment does provide benefits, then a substantial proportion of men with a 138 

UTI are being treated for an inappropriately short duration, and may be experiencing worse 139 

symptom control and increased rates of recurrence. Accordingly, we propose to conduct a 140 

randomized clinical trial to investigate whether 7 days of antimicrobial treatment is non-141 

inferior to 14 days of antimicrobial treatment for men with a UTI. 142 

 143 

1.b. Preliminary studies and current status 144 

Historically, UTIs in both males and females were treated with longer courses of 145 

antimicrobials than are commonly used today, ranging from 7 days for simple cystitis  (i.e., 146 

bladder infection or lower-tract disease), to up to 6 weeks for pyelonephritis (i.e., kidney 147 

infection or upper-tract disease), which is more serious but also comparatively uncommon
38

. 148 

UTI treatment has been studied much more extensively in women than in men; consequently, 149 

optimal treatment durations are more clearly defined for women than for men
13

. In women, 150 

cystitis can be treated effectively with 3 days of a fluoroquinolone or TMP-SMZ, 5 days of 151 

nitrofurantoin, or a single dose of fosfomycin tromethamine; likewise, pyelonephritis can be 152 

treated effectively with 5 days of high-dose levofloxacin, 7 days of standard-dose 153 

ciprofloxacin, or 14 days of TMP-SMZ
13, 39

. 154 

In contrast, little is known regarding the optimal treatment duration for male UTI. This is due 155 

in part to the paucity of randomized trials, as compared to UTI in women. It also relates to 156 

the additional structures present in the male genitourinary tract, including the prostate gland, 157 

epididymis, and seminal vesicles, involvement of which is hypothesized to necessitate 158 

longer-duration therapy, since they may serve as sanctuaries or reservoirs from which 159 

residual bacteria can emerge and cause a recurrent infection
6
. Also complicating efforts to 160 

identify the optimal treatment duration in men is the broader range of entities that constitute 161 

the full spectrum of male UTI. Such syndromes range from simple cystitis (manifested as 162 

voiding symptoms in the absence of constitutional manifestations, including fever), to febrile 163 

UTI (voiding symptoms with documented fever), to pyelonephritis (fever with flank pain, 164 
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with or without voiding symptoms). Finally, UTIs can be categorized as complicated vs. 165 

uncomplicated. Although consensus is lacking as to which specific conditions define a UTI 166 

as being “complicated,” the accepted underlying principle is that these are factors that, when 167 

present, make UTI more likely to occur, more difficult to treat successfully, and less 168 

predictable as to microbiological etiology
7, 8, 40

. Published reviews have recommended 169 

longer-duration treatment for complicated male UTI, but because these recommendations are 170 

based largely on expert opinion, and because of disagreement as to what constitutes a 171 

complicated UTI, they confuse more than clarify the issue of optimal treatment duration. 172 

Previous clinical trials. The most robust evidence for treatment duration in the field of male 173 

UTI comes from a non-blinded Scandinavian trial of 114 men with febrile UTI who were 174 

randomized to receive 14 vs. 28 days of ciprofloxacin
4
. All patients experienced resolution of 175 

signs and symptoms of infection during therapy, and cure rates (defined as remaining 176 

symptom-free for two weeks after treatment cessation) were not significantly different 177 

between groups (92% vs. 97%, respectively)
4
. Notably, however, treatment durations less 178 

than 14 days were not investigated, and this trial included only men with febrile UTI, a 179 

syndrome that although clinically important is relatively uncommon.  180 

Most men diagnosed with UTI are afebrile, but instead experience new onset of dysuria, 181 

frequency, and/or supra-pubic tenderness
41

. The presence of fever is thought to represent 182 

some component of invasive disease, which presumably can be localized within the prostate, 183 

kidney, or other tissues, although in practice the actual primary focus is rarely sought or 184 

defined, since such knowledge confers no known clinical benefit. Thus, the finding that 14 185 

days of therapy for febrile male UTI performed as well as did 28 days suggests that for men 186 

with the less severe UTI syndrome of cystitis extending the duration of treatment beyond 14 187 

days is unlikely to be beneficial.  188 

At the other end of the treatment duration spectrum, in a trial of UTI treatment among spinal 189 

cord injury patients, the 60 subjects (85% male, all without fever) were randomized to 190 

receive 3 vs. 14 days of ciprofloxacin 
5
. Although clinical cure (defined as resolution of 191 

symptoms by 19-23 days after treatment initiation) was not significantly different between 192 

the 3 and 14-day treatment groups (63% vs. 53%, respectively), relapse was significantly 193 

more common in the 3-day group (33% vs. 0%; P = .001)
5
. This suggests that 3 days of 194 

treatment may be insufficient for UTI in men with spinal cord injuries, and perhaps also--195 

although this has not been specifically studied-- in other men. 196 

Previous observational studies. Observational data indicate that in practice the treatment 197 

duration used for male UTI varies significantly, and may influence the likelihood of both 198 

recurrence and adverse events. At our institution (MVAMC), we retrospectively examined 199 

the records of 225 patients (90% male) diagnosed with UTI in 2007-8 for (i) appropriateness 200 

of the diagnosis and the associated treatment duration and (ii) clinical outcome
42

. Treatment 201 

durations ranged from 3 to 14 days among men and women alike. Notably, among the 152 202 

men with complicated UTI, recurrence was significantly more common among those treated 203 

for only 3-7 days, compared with 10-14 days (35% vs. 17%; P = .02)
42

. This indicates that 204 

for men with complicated UTI (75% of the study population), shorter-duration therapy may 205 

predispose to recurrent infection. 206 
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In a separate study using VA administrative data for FY2009, we identified 33,336 unique 207 

male veterans treated for UTI, defined as having a diagnostic code for UTI combined with a 208 

prescription for an antimicrobial typically used for UTI 
3
. Of these men, 35% received 7 or 209 

fewer days of treatment, whereas the remaining 65% received more than 7 days of treatment. 210 

Recurrence rates were not appreciably different between patients receiving shorter- vs. 211 

longer-duration treatment (3.9% vs. 4.2%, respectively, P = .16). However, subsequent C. 212 

difficile infection was significantly more common among patients receiving longer-duration 213 

treatment. That is, whereas in the total population C. difficile infection occurred in 144 214 

(0.4%) of the 33,336 UTI patients, it occurred in only 0.3% of patients receiving shorter-215 

duration (≤ 7d) treatment, compared to 0.5% of those receiving longer-duration (> 7d) 216 

treatment (P = .02). With multivariable adjustment for age, Charlson comorbidity score, and 217 

UTI-specific comorbidities (prostatic hypertrophy, urinary calculi, etc), a borderline 218 

significant trend persisted toward increased C. difficile infection with treatment durations 219 

greater than 7 days (odds ratio 1.42, 95% confidence interval 0.97 to 2.07). Thus, longer-220 

duration therapy was not associated with a reduction in recurrence, but may be associated 221 

with increased C. difficile infection. 222 

Adverse drug events. Adverse drug events are an increasingly recognized consequence of 223 

antimicrobial use. Using active surveillance, the percentage of antimicrobial-treated subjects 224 

who report adverse events has been as high as 30%
15-17

. Commonly reported adverse events 225 

are generally mild, and include nausea, diarrhea, headache, and dizziness.  However, more 226 

serious adverse drug events, including allergy, C. difficile infection, and interactions with 227 

other medications also occur with antimicrobial use, and are frequent enough such that 228 

antimicrobials are the cause of up to 20% of adverse drug events diagnosed in emergency 229 

departments
43

. Although some adverse drug events, such as anaphylaxis, are unlikely to be 230 

affected by treatment duration, many others, including nausea, diarrhea, C. difficile infection, 231 

headache, and dizziness, conceivably could be reduced or avoided by use of shorter-duration 232 

therapy. 233 

In summary, the available observational and clinical trial evidence indicates that for male 234 

UTI 28 days therapy offers no demonstrable clinical benefit over 14 days, even within the 235 

febrile UTI subset, whereas a much shorter treatment duration, e.g., 3 days, may increase the 236 

risk of recurrent UTI, even among men with less severe UTI syndromes. This suggests that 237 

the optimal treatment duration should be longer than 3 days, but not longer than 14 days, 238 

which comports with current recommendations for 7-14 days of treatment. However, C. 239 

difficile infection may be more frequent among patients treated for more than 7 days, 240 

compared to 7 days or fewer. Minor adverse drug events are common with UTI treatment, 241 

but whether their frequency is influenced by treatment duration is unknown. Additionally, 242 

although the effect of treatment duration on intestinal carriage of antimicrobial-resistant 243 

organisms is unknown for UTI, in other infectious diseases longer treatment durations have 244 

been associated with increased colonization and infection with drug-resistant organisms, 245 

compared with shorter treatment durations. Thus, since longer treatment may have 246 

demonstrable harms, apart from the obvious cost and convenience issues, for longer-duration 247 

treatment to be justified it should confer demonstrable clinical benefit. Accordingly, a 248 

randomized trial of shorter vs. longer-duration treatment for male UTI is needed, to 249 

determine whether 7 days of treatment is non-inferior to 14 days of treatment. 250 
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2.  Research design and methods 251 

 252 

2.a. Study type 253 

We propose to conduct a randomized, double-blind, placebo-controlled trial to determine 254 

whether, among men with UTI, 7 days of antimicrobial treatment is non-inferior to 14 days 255 

of treatment for resolution of UTI symptoms. The proposed trial will randomize 319 men 256 

with UTI to 7 vs. 14 days of treatment. Antimicrobial selection will be at the discretion of the 257 

treating clinician. The primary endpoint will be resolution of pre-therapy UTI symptoms, as 258 

assessed 14 days after the last dose of active antimicrobial. Secondary outcomes will include 259 

intestinal carriage of antimicrobial-resistant Gram-negative bacilli, recurrence of 260 

symptomatic UTI, and adverse drug events. 261 

 262 

2.b. Summary of study description 263 

We propose to conduct this study at a single site, the Minneapolis VA Medical Center 264 

(MVAMC). Potential subjects will be enrolled from the Primary Care Center and the 265 

Emergency Department/Urgent Care. To minimize the possibility that the decision to 266 

participate is influenced by the initial duration of therapy prescribed, every effort will be 267 

made to enroll patients prior to their being prescribed antimicrobial treatment. This will be 268 

done by close collaboration with nurse-managers in the 4 clinical areas from which we plan 269 

to enroll (3 primary care clinics and the urgent care), and by having the study coordinator 270 

paged when men with UTI symptoms are seen by the intake nurses. Additionally, because we 271 

are intervening only on treatment duration, and all enrolled patients will receive at least 7 272 

days of antimicrobial treatment, we will be able to identify and enroll patients seen during 273 

off-hours, or those who were missed during regular hours, several days after their initial 274 

clinical presentation, but before they have completed 7 days of treatment. Thus, although we 275 

plan to enroll the majority of patients at the time of initiating therapy, we will be able to 276 

recruit sufficient numbers of subjects without needing to maintain the multiple shifts of study 277 

personnel typically needed to enroll patients presenting during evening, night, or weekend 278 

tours.  279 

Potential subjects will be identified by the chief complaint elicited by the intake nurses in the 280 

outpatient clinics and urgent care, and by notifications from clinic pharmacists regarding new 281 

UTI prescriptions. Patients with symptoms of dysuria, urinary frequency, urgency, 282 

hematuria, perineal pain, supra-pubic pain, costovertebral angle tenderness, or flank pain will 283 

trigger a page to the study coordinator, who will come to the clinic area to assess the patient 284 

for study inclusion. The nurse managers of the involved clinics have indicated that this would 285 

not overly burden their staff or resources. Patients presenting with UTI during evening, night, 286 

weekends, or holidays will be identified by searching recent outpatient clinic encounters for 287 

the specific International Classification of Diseases, 9
th

 revision (ICD-9) codes that in our 288 

preliminary studies effectively identified clinical encounters with a new UTI diagnosis. Each 289 

day, study staff will review the list of patients newly assigned any of these codes, i.e., the 290 
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potential subjects, and their medical records to determine (i) the validity of the UTI diagnosis 291 

and (ii) whether the patient meets eligibility criteria, as detailed below. 292 

Patients who pass this screen will be contacted, will receive a brief study description, and 293 

will be invited to a study visit at which study participation will be further discussed. The visit 294 

must occur before the patient completes 7 days of treatment. Patients will be asked to bring 295 

their current antimicrobial with them. At the visit, inclusion/exclusion criteria will be 296 

verified, any questions will be answered, and written informed consent will be obtained. 297 

Patients will also be invited to participate in a sub-study that investigates the effect of 298 

treatment duration on the intestinal carriage of antimicrobial-resistant Gram-negative bacilli 299 

(hereafter, resistance sub-study). After providing consent, subjects will be randomized to 7 300 

vs. 14 days of antimicrobial treatment (of the same agent their provider prescribed for them), 301 

and will exchange their current medication for a special medication supply provided by the 302 

study. All medications provided by the patients will be collected and returned to the 303 

MVAMC research pharmacy for disposal. Subjects will be provided with a calendar to use as 304 

a symptom diary and will be instructed to record in it their UTI symptoms and any potential 305 

adverse drug events, to facilitate accurate recall during follow-up.  306 

The special medication supply to be given to the subjects will be a 14-day pill container 307 

loaded with a sufficient supply of medication to complete a 14-day course of treatment 308 

(which, for patients randomized to 7-day therapy, will include 7 days of placebo). For 309 

example, a patient enrolled prior to initiating therapy will be dispensed a full 14-day course 310 

of study medication. Similarly, a patient with a study visit that falls on day 4 of treatment 311 

will have the first 4 days of the pill container emptied, and will complete treatment using the 312 

remaining 10-day supply of medication. We will enroll only patients treated initially with 313 

ciprofloxacin and TMP-SMZ, which are used to treat over 90% of male VA patients with 314 

UTI 
3
. In addition to being the most frequently used medications for male UTI, both agents 315 

are highly bioavailable with oral administration, and achieve excellent penetration into the 316 

male genitourinary tract (6, 8). Study medications will be provided as identical-appearing 317 

powder within opaque gelatin capsules (#000), as were previously used to blind a trial 318 

comparing ciprofloxacin and TMP-SMZ
15

. Each pill container will have active antimicrobial 319 

for days 1-7, followed by either active antimicrobial or placebo for days 8-14. Both subjects 320 

and investigators will be blinded to duration of active antimicrobial therapy. 321 

After enrollment, subjects will be contacted by telephone on or about the scheduled day of 322 

medication completion, and again at days 7, 14, and 28 (± 2) after medication completion. 323 

On the day of medication cessation, study staff will verify medication adherence (by patient 324 

report) and will inquire regarding the presence of (i) UTI symptoms, (ii) signs or symptoms 325 

of C. difficile infection, (iii) other adverse drug events, and (iv) possible infectious 326 

complications (retreatment, receipt of care outside the VA system, etc.). Adverse drug events 327 

will be elicited first via an open-ended question, then by inquiring specifically regarding a 328 

list of typical antimicrobial-related adverse drug events symptoms such as nausea, vomiting, 329 

diarrhea, dizziness, rash, thrush, and headache. Similar assessments (excluding medication 330 

adherence) will be performed at 7, 14, and 28 days after stopping study medication.  331 

Resolution of UTI symptoms, the primary outcome, will be assessed 7 and 14 (± 2) days after 332 

completing medication. However, after study completion and unblinding of treatment 333 

allocation, the outcome assessment corresponding to 14 days after last receipt of active 334 
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antimicrobial will be used for analysis. That is, for subjects in the shorter-duration group, the 335 

7 day assessment will be used, whereas for subjects in the longer-duration group, the 14 day 336 

assessment will be used, such that all subjects are assessed 14 days after their last dose of 337 

active antimicrobial. Additionally, with the 7 days post-treatment call, subjects in the 338 

resistance sub-study will be reminded to obtain a stool swab and to return it using the 339 

provided mailer. After the final (28d) follow-up call, subjects will have completed their 340 

participation in this study. If at any time subjects report new or unresolved UTI symptoms, or 341 

symptoms consistent with C. difficile infection or other adverse drug events, they will be 342 

directed to seek medical care from their primary care provider or the MVAMC Emergency 343 

Department. 344 

A 3-member data safety monitoring board (DSMB) will be formed to oversee the safety of 345 

this trial, assisted by a biostatistician with experience in clinical trials. Under the direction of 346 

the DSMB, the biostatistician will conduct 2 interim analyses, when approximately 33% and 347 

66% of the planned 319 subjects have been evaluated for the primary endpoint. An alpha-348 

spending function approach as described by Lan & DeMets is proposed
44

, testing for both 349 

non-inferiority and futility. Additionally, rates of adverse events in the treatment groups will 350 

be monitored by the DSMB, and reported to the MVAMC institutional review board. 351 

After enrollment and follow-up are concluded, and laboratory testing complete, results will 352 

be analyzed using a per-protocol analysis, with subjects analyzed according to which 353 

treatment they received. An intention-to-treat analysis will be performed as a secondary 354 

analysis. We will test our primary hypothesis that 7 days of antimicrobial treatment is non-355 

inferior to 14 days of treatment for the resolution of UTI symptoms by comparing the 356 

proportion of subjects in each group reporting resolution of pre-therapy UTI symptoms at 14 357 

days after completing active antimicrobial therapy. For the purposes of statistical power 358 

calculation, treatment inferiority is defined as >10% efficacy between treatment groups. A 359 

sample size of 290 subjects (145/group) was calculated, using a one-sided alpha level of 360 

0.025 and power of 85%, to allow detection of a minimum clinically significant absolute 361 

difference of 10% (e.g., 90% for 14-day treatment, vs. 80% for 7-day treatment). To adjust 362 

for potential loss of subjects to follow-up, we increased our enrollment goal by 10% (20 363 

subjects), for a total sample size of 319.  364 

Both treatment groups will be assumed to be superior to no treatment, based on prior studies 365 

of UTI demonstrating that spontaneous cure occurs in a minority (7-28%) of subjects
45, 46

. 366 

Accordingly, it would be unethical to include a placebo-only treatment group. 367 

 368 

2.c. Details of specific study areas 369 

Selection of treatment duration. Our decision to compare 7 vs. 14 days treatment duration 370 

was based on prior studies
4, 5, 15

, the range of current expert recommendations
7, 8, 47

, and 371 

current practice within the VA system (unpublished data)
4
. The choice of 14 days for the 372 

longer-duration treatment arm was relatively straightforward. As outlined in the “prior 373 

clinical trials” section above, 14 days was the shorter duration arm in the Swedish study that 374 

found no significant efficacy difference between 14 vs. 28 days of treatment
4
. Also, 14 days 375 

frequently appears in reviews as the upper-limit of recommended treatment duration for male 376 
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UTI
7, 8, 40, 47

. Finally, among 33,000 male UTI episodes treated in the VA system in fiscal 377 

year 2009, only a small minority (8%) received more than 14 days of therapy
3
. 378 

In contrast, the choice of 7 days for the shorter-duration treatment arm was more difficult, 379 

since no prior clinical trial of male UTI has used this duration. However, since the 3 vs. 14-380 

day study by Dow et al. among spinal cord injury patients showed a statistically significant 381 

increased risk of symptomatic recurrence among subjects receiving 3 days of treatment, we 382 

believe that there is not clinical equipoise between 3 and 14 days treatment duration. This 383 

belief is reinforced by our own observational data from the MVAMC showing an increase in 384 

recurrence among subjects receiving shorter-duration treatment (as discussed above), and the 385 

fact that experts typically offer only guarded endorsement for the possibility of using 3-day 386 

therapy (which is widely accepted as appropriate for women with uncomplicated cystitis) for 387 

treating male UTI, and even then only in young, otherwise healthy men with no complicating 388 

conditions
40

. 389 

Although 7 days is a widely recommended lower-limit of treatment duration for male UTI
7, 8, 

390 
40

, in our VA administrative data of male UTI treatment, we observed that 10 days of 391 

treatment was actually more common than 7 days, which might suggest that a 10-day 392 

duration should be studied. However, if we were to compare 10 vs. 14-day therapy, a 393 

between-arm treatment duration difference of only 4 days would make our groups prone to 394 

crossover contamination, with those allocated to 14 days of treatment needing to miss only a 395 

few doses of antimicrobials to merge with the 10-day group. Additionally, the favorable 396 

impact on resistance selection, C. difficile infection, and other adverse drug events of a 4-day 397 

(29%) reduction in treatment duration is likely to be less than with a 7-day (50%) reduction. 398 

Therefore, we selected 7 days for the shorter-duration treatment arm. 399 

Blinding. Because our primary outcome is subjective (i.e., patient symptom reports), we are 400 

planning to blind participants, investigators, and clinicians to the duration of active treatment, 401 

to minimize potential bias that could be introduced if patients knew that they were receiving 402 

shorter-duration treatment. There are difficulties inherent to this approach. First, since we are 403 

proposing to randomize subjects only to different treatment durations (not to different 404 

antimicrobials), we are not in control over which antimicrobials will be prescribed. 405 

Fortunately, 90% of diagnosed outpatient male UTIs in the VA system, both nationally and at 406 

the MVAMC, are treated with ciprofloxacin (65%) or TMP-SMZ (25%)
3
. The remaining 407 

10% are treated with a wide variety of agents, including nitrofurantoin, cephalexin, 408 

amoxicillin, amoxicillin/clavulanate, etc. We opted to include only patients receiving 409 

ciprofloxacin and TMP-SMZ, since the other antimicrobials are used so infrequently that no 410 

valid outcome comparisons could be made, and some are dosed more than the twice-daily 411 

ciprofloxacin and TMP-SMZ, increasing the burden on our research pharmacy. 412 

To achieve double-blinding, our research pharmacy will prepare 14-day pill containers 413 

specifically for this study. This will be done by using identical encapsulated antimicrobials 414 

and placebos, a method that was used successfully in a previous UTI treatment trial that 415 

compared ciprofloxacin and TMP-SMZ
15

. Specifically, a local compounding pharmacy 416 

(Weber and Judd Co., Inc., Rochester, MN) can provide powdered ciprofloxacin, TMP-SMZ, 417 

and an identical-appearing placebo in identical-appearing capsules. Research pharmacy staff 418 

will prepare 4 different types of containers with these capsules. The containers for the longer-419 

duration subjects will contain 14 days of ciprofloxacin or TMP-SMZ. Those for the shorter-420 
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duration subjects will contain 7 days of ciprofloxacin or TMP-SMZ, followed by 7 days of 421 

identical-appearing placebo. After randomization, research pharmacy staff will provide 422 

subjects with the appropriately-prepared container. For those subjects who were initially seen 423 

during off-tour hours and enrolled after starting treatment, this will include removing the 424 

drug supply for the days in which subjects were treated before enrollment. 425 

The logistics of blinding are as follows: at enrollment, the study coordinator will notify the 426 

pharmacy that a patient has been enrolled, and whether ciprofloxacin or TMP-SMZ is being 427 

used. Since we are stratifying based on catheter use (see below), the coordinator will inform 428 

the pharmacy to use the randomization schedule appropriate to the patient’s catheter status 429 

and antimicrobial received. Working from this randomization schedule, the pharmacy will 430 

send a 14-day supply of medication to the appropriate clinic, with neither the study 431 

coordinator nor the patient knowing whether days 8-14 are active antimicrobial or placebo. 432 

The research pharmacy at the MVAMC will be charged with tracking and dispensing study 433 

medications, a function that they routinely provide for other double-blinded studies. The 434 

research pharmacy staff can also unblind the patient in the event of a clinical emergency for 435 

which unblinding is deemed necessary. Criteria for unblinding will be admission to the 436 

hospital for suspected urosepsis or severe drug reaction, or any other scenario as directed by 437 

the local institutional review board, which reviews all study-related serious adverse events. 438 

The effectiveness of blinding will be assessed by asking patients which treatment they think 439 

they received 7 days after completing the study medication. 440 

Randomization. Randomization will be used to ensure that baseline characteristics, including 441 

any potential confounders, are equally distributed between the 2 treatment groups. To ensure 442 

relatively equal sample size between the shorter and longer therapy duration groups, block 443 

randomization will be used. However, since the proposed sample size is 319 subjects, it is 444 

possible that uncommon factors may be unevenly distributed with a simple 1:1 445 

randomization plan. Accordingly, we plan to stratify our randomization by presence of 446 

urinary catheter use, a potential confounder that occurs in approximately 10% of male UTI 447 

patients at the MVAMC (unpublished data). This will create 2 strata, each of which will have 448 

its own randomization schedule, using permuted blocks of 4.  449 

Urinary catheter use is relatively uncommon, but is hypothesized by some authorities to 450 

require longer-duration therapy
40, 48

. Thus, by allocating this factor in a relatively equal 451 

distribution we will ensure that outcomes are not affected by an imbalance in this potentially 452 

more difficult-to-treat form of male UTI. Although we initially planned to enroll patients 453 

with febrile UTI, because of reviewer concerns, and an ongoing Dutch study specifically 454 

addressing treatment duration in men with febrile UTI
49

, we have opted to forego including 455 

patients with febrile UTI. Since less than 2% of subjects treated in the outpatient setting for 456 

male UTI are febrile (unpublished data), this should not significantly affect our enrolment. 457 

Sample size calculations. To determine an appropriate sample size, we first established the 458 

minimum significant difference in the primary outcome (resolution of UTI symptoms) that 459 

would be clinically relevant. Literature review identified UTI studies that used absolute 460 

differences of 10% to 20% for the minimum significant difference
4, 15, 49

. Separately, we 461 

queried four international UTI experts as to what difference in treatment success they would 462 

view as clinically significant. The range of their responses was also 10-20%, with a mean of 463 

12.5%.  Using the conservative lower-limit  (10%) as the minimum significant difference the 464 
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proposed study should be able to detect, and a percentage of subjects experiencing resolution 465 

of symptoms with 14 days therapy of 90%
4
, we then calculated a total sample size of 290 466 

subjects needed to detect such a difference with 85% power, using a one-sided alpha of 467 

0.025. Accordingly, a group size of 145 subjects (290 total) would provide 85% power to 468 

detect a 10% absolute between-group difference in the primary outcome (i.e., 90% vs. 80%). 469 

After adjusting to account for up to a 10% (29 subjects) loss to follow-up, the final 470 

enrollment goal was set at 319 subjects. 471 

The above calculation assumes a conservative 90% for the outcome of resolution of UTI 472 

symptoms. However, in the trial of men with febrile UTI, resolution occurred in 92% (14d) 473 

and 97% (28d) of subjects. If we were to assume that 95% of subjects will have resolution of 474 

symptoms, instead of the more conservative 90%, then the total number of subjects needed to 475 

achieve 85% power to detect a 10% absolute between-group difference in the primary 476 

outcome would decrease. However, this may be an overly optimistic projection. Accordingly, 477 

we have planned our study using the more conservative assumption of a 90% symptom 478 

resolution rate, to minimize the risk of conducting an under-powered trial. 479 

For the resistance sub-study, based on anecdotal data we estimated that 40% of subjects 480 

receiving 14 days of treatment would acquire intestinal carriage of a drug-resistant Gram-481 

negative bacillus, compared to 20% of subjects receiving 7 days of treatment. Using a two-482 

sided alpha of 0.05, and 80% power, 91 subjects in each group (182 subjects total) will be 483 

needed. This is 57% of the planned total enrollment, which we believe is feasible based on 484 

our pre-trial planning. 485 

 486 

2.d. Inclusion and exclusion criteria 487 

Inclusion criteria (must have all) 488 

1- Male gender 489 

2- New-onset (within 7 days) of at least one of the following symptoms/findings: dysuria, 490 

urinary frequency, urgency, hematuria, perineal pain, supra-pubic pain, costovertebral 491 

angle tenderness, or flank pain 492 

3- Treated as an outpatient (Primary Care Center or Emergency Department), with < 24 493 

hours observation in the hospital or Emergency Department following the time of initial 494 

diagnosis 495 

4- Prescribed treatment with at least 7 days, but not more than 14 days, of either 496 

ciprofloxacin or TMP-SMZ 497 

Exclusion criteria (must have none) 498 

1- Admission to the hospital (for > 24h) at the time of diagnosis 499 

2- Documented fever at time of initial evaluation (≥ 38.0 Celsius) 500 

3- Previous enrollment in the study 501 
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4- Treatment for UTI in past 14 days 502 

5- Not able to give informed consent 503 

6- Unwilling to return for study visit 504 

7- Symptoms thought more likely to be caused by a non-UTI diagnosis (e.g., urinary 505 

calculus, sexually transmitted infection, etc.) 506 

8- Other antimicrobial therapy (new or ongoing) prescribed for a non-UTI diagnosis (e.g., 507 

cellulitis, pneumonia, etc.) 508 

9- Treatment initiated with an empiric antimicrobial to which the organism isolated in the 509 

urine culture is non-susceptible based on standard laboratory criteria 510 

10- Treatment initiated with an empiric antimicrobial regimen that is underdosed, based on 511 

current guidelines and reviews 512 

Inclusion criteria were selected to identify male patients with a symptomatic UTI, treated 513 

without hospitalization. Identifying patients with a symptomatic UTI (vs. asymptomatic 514 

bacteriuria) is crucial, since patients with asymptomatic bacteriuria cannot be expected to 515 

improve with antimicrobials, and thus their inclusion would bias the study towards finding no 516 

significant difference according to treatment duration. Although we anticipate that most 517 

subjects will have a urinalysis and urine culture performed, we have found that over 20% of 518 

subjects treated for UTI at the MVAMC are treated without one or the other test being 519 

obtained
42

. Accordingly, although we will record the results of any urine testing obtained, 520 

performance of urinalysis or culture will not be required for inclusion, although the study 521 

coordinator will work closely to increase the rates of urine culture ordering as part of 522 

enrolling patients through the involved clinics. Since UTI is largely a clinical diagnosis, with 523 

the culture being obtained mainly to help providers identify the causative pathogen and 524 

potentially adjust antimicrobial treatment, we believe that including patients without such 525 

urine testing (which reflects everyday practice) is appropriate. 526 

 527 

Exclusion criteria were selected both to ensure patient safety and for statistical and practical 528 

reasons. Specifically, hospitalized patients are excluded because of their severity of illness, 529 

including a higher likelihood of bacteremia, which may require longer treatment duration 530 

and/or parenteral therapy. Patients previously enrolled in the study were excluded to ensure 531 

statistical independence. Patients prescribed less than 7 days of antimicrobial therapy are 532 

excluded since they will be difficult to identify before their treatment has ended. Patients 533 

prescribed more than 14 days of antimicrobial therapy are excluded because this generally 534 

indicates a patient being treated for suspected concomitant prostatitis, for which longer-535 

duration therapy is beneficial
6
. 536 

 537 

2.e. Method of identifying potential subjects 538 
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Patients with UTI symptoms will be identified at the time of their initial clinic nursing visit, 539 

and the study coordinator will be notified by pager to come assess the patient for study 540 

enrollment. The outpatient clinic areas of the MVAMC have been used for study recruitment 541 

in the past, with good results. The study coordinator will regularly meet with clinic staff to 542 

remind them to page the coordinator with patients presenting with UTI symptoms, and the 543 

principle investigator will ask for cooperation form primary care clinicians through several 544 

methods, including emails, announcements at staff meetings, and at a grand rounds on the 545 

topic of male UTI (schedule pending, but 1 slot is assigned to the PI) 546 

For patients presenting in off-tour hours (evenings, nights, weekends, and holidays), we have 547 

established and piloted a system for rapidly identifying patients at the MVAMC who have 548 

recently been diagnosed with UTI. This is essential, since success of the trial will depend on 549 

identifying potential subjects, reviewing their eligibility status, contacting them, and 550 

enrolling them before they have completed 7 days of treatment. In pre-trial planning, we used 551 

the following codes to identify clinical encounters with a UTI diagnosis, listed here in 552 

approximate order of frequency: 553 

1) 599.0, UTI not otherwise specified 554 

2) 788.41, urinary frequency 555 

3) 788.1, dysuria  556 

4) 788.63, urgency of urination 557 

5) 599.70, hematuria not otherwise specified 558 

6) 599.71, gross hematuria 559 

7) 599.72, microscopic hematuria 560 

8) 789.60, abdominal tenderness, unspecified site 561 

9) 789.69, abdominal tenderness, other specific site 562 

10)  608.9, male genital disease not otherwise specified 563 

 564 

Using an “Outpatient Diagnosis/Procedure Code Search” function, we were able to 565 

electronically search for these ICD-9 codes among all outpatient encounters at the MVAMC, 566 

and can limit our searches to specific dates and clinics. In our pre-trial planning, we asked a 567 

sample of patients about participation in a hypothetical study. Over 50% indicated that they 568 

would be willing to participate, in principle, and over 1/3 were reasonably certain that they 569 

would participate.  570 

 571 

Assuming that actual enrollment proceeds at a similar rate to what these patients indicated, 572 

this would give 0.66 subjects/day, or 4.5/week, for 239 total subjects enrolled per year, if > 573 

50% of patients enroll. If only those who were “reasonably certain” of participation were to 574 

enroll, this would give 0.41 subjects/day, or 2.9/week, for 151/year. If we conservatively 575 

estimate that 50% of patients willing to participate will either reconsider or be unable to 576 

participate for some other reason, this would give 0.33 subjects/day, or 2.3/week, for 577 

119/year.  578 

 579 

However, we do anticipate up to a 10% drop-off in enrollment per year, since patients are 580 

only able to enroll in the study once, and our preliminary data suggests that up to 10% of UTI 581 

episodes are due to patients who have been treated for a UTI within the past year. Thus, 582 

using our most conservative estimate of enrolling 119 subjects in year 1, in year 2 we 583 
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anticipate this to decrease to 107 subjects, and in year 3 to 84 subjects. This still would 584 

allow us to meet our enrollment goal at just over three years. Thus, we are confident that 585 

we have a workable strategy to rapidly identify potential subjects, and sufficient patients who 586 

meet eligibility criteria and are willing to participate in the proposed trial for us to accrue the 587 

target sample size on schedule. 588 

 589 

2.f. Patient contact and enrollment 590 

After being identified as a potential subject (i.e., a man presenting with urinary symptoms) 591 

patients will be seen by the study coordinator in the clinic area, and the study will be 592 

explained to them in detail, and inclusion/exclusion criteria assessed. Eligible subjects 593 

willing to participate in the study will be consented and randomized to shorter vs. longer 594 

duration therapy, presuming that their provider subsequently ordered either ciprofloxacin or 595 

TMP-SMZ for 7 to 14 days. 596 

Subjects not seen and evaluated on the day of treatment initiation will be contacted using the 597 

contact information listed in CPRS. In order to avoid “cold-calling” patients, all men 598 

presenting to the involved outpatient clinics with urinary symptoms will be provided an 599 

informational sheet regarding the study, and informing them that they may be contacted via 600 

telephone. A number to call to opt-out of such contact will be included. 601 

 602 

2.g. Sampling of the intestinal microbiota 603 

Subjects in the resistance sub-study will provide 2 samples of their intestinal microbiota, the 604 

first obtained via rectal swab performed by study staff at the time of enrollment, the second 605 

collected and submitted by mail 1 week after completion of study medication. Although 606 

obtaining a rectal swab is mildly invasive and may cause slight discomfort, it has been 607 

performed in numerous research studies and is part of routine clinical activity in many U.S. 608 

hospitals
50

. We anticipated that only a minority of subjects would agree to this sampling; 609 

however, during our mock-enrollment exercise we were surprised to find that 95% of the 19 610 

patients who agreed in principle to participate in the main trial also indicated willingness to 611 

participate in the resistance sub-study. Since is unlikely that patients will feel confident in 612 

their ability to collect their own rectal swabs, for the second sample we will ask them to swab 613 

a stool specimen and return the swab in a provided mailer, similar to the well-established 614 

practice of screening for colon cancer using home-collected fecal occult blood cards. 615 

Swabs will be delivered to and processed in the research laboratory of Dr. James Johnson, 616 

which has extensive experience in the isolation, characterization, and storage of enteric 617 

bacteria, especially E. coli. For this study, the required microbiological techniques are 618 

relatively straightforward, and the number of samples per week modest, such that the time 619 

and space required for this sub-study will not be onerous. Swabs will be entered into a 620 

registry as they are received, with a study number used to link clinical and laboratory 621 

information. Swabs will be plated onto plain and antimicrobial-supplemented modified 622 

Mueller-Hinton agar plates (i.e., Mueller-Hinton agar containing bile salts and neutral red), to 623 

selectively recover and detect the lactose-fermentation characteristic of any Gram-negative 624 
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bacilli in the specimen, both generically and specifically those resistant to the included 625 

antimicrobials (i.e., ciprofloxacin and TMP-SMZ). 626 

From plates yielding growth of Gram-negative bacilli, 1 representative of up to 3 of the most-627 

numerous colony morphologies per plate will be identified to the species level using the API-628 

20E system (BioMerieux, Durham, NC). Susceptibility to 22 antimicrobial agents will be 629 

determined by disk diffusion, using methods, control strains, and interpretive criteria as 630 

specific by the Clinical and Laboratory Standards Institute. For each Gram-negative bacillus 631 

isolated, a semi-quantitative measure of growth will be recorded. Specimens will be scored 632 

for presence of resistant organisms using four different endpoints: (1) any detectable Gram-633 

negative bacilli, (2) any Gram-negative bacilli resistant to ciprofloxacin (or TMP-SMZ), (3) 634 

density of ciprofloxacin (or TMP-SMZ)-resistant Gram-negative bacilli, and (4) a Gram-635 

negative bacilli resistance score, which will be the sum of all unique resistance markers 636 

detected among the various Gram-negative bacilli isolated from the specimen. 637 

 638 

2.h. Subject compensation 639 

Subjects will receive $20 at the time of enrollment in the parent trial to compensate them for 640 

their travel and time commitment, regardless of whether they choose to participate in the 641 

resistance sub-study. Subjects enrolling in the resistance sub-study will receive an additional 642 

$20 for the first fecal swab (obtained at the study visit), and an additional $30 for the second 643 

fecal swab. The higher compensation for the second swab reflects the extra effort and 644 

inconvenience subjects may experience with collecting and mailing the sample. This yields a 645 

maximum possible compensation of $70. 646 

 647 

2.i. Potential complications during therapy 648 

During treatment for their UTI episode, subjects may experience a number of possible 649 

unexpected events, some of which could represent complications of the antimicrobials they 650 

are receiving. It is unknown whether treatment duration will affect the frequency or severity 651 

of any of these events. The most common adverse drug events associated with antimicrobial 652 

therapy include nausea, vomiting, diarrhea, dizziness, and headache. Less frequently 653 

encountered adverse drug events include allergic reactions (including rash, renal injury, and 654 

anaphylaxis), C. difficile infection, and increased or decreased effect of other medications, 655 

including warfarin. Because subjects are not being assigned to specific antimicrobials by 656 

study personnel, extensive discussion regarding the potential harms of the antimicrobial their 657 

provider prescribed is beyond the scope of the study. Instead, at the enrollment visit study 658 

personnel will briefly review potential generic harms of antimicrobials, will inform patients 659 

that treatment duration may or may not influence the probability of experiencing any harms, 660 

and will remind subjects to report any adverse events to their primary care provider or the 661 

MVAMC Emergency Department. A further assessment of adverse drug events will be 662 

conducted during each study contact, with the details of any reported potential harms being 663 

recorded. 664 

 665 
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2.j. Follow-up and outcome assessment 666 

Follow-up telephone contacts will occur at four time points, i.e., (i) on or about the time of 667 

medication cessation, (ii) 7 (± 2) days after medication cessation, (iii) 14 (± 2) days after 668 

medication cessation and (iv) 28 (± 2) days after medication cessation.  669 

(i) The first contact is primarily to assess for medication adherence and any adverse drug 670 

effects. Study personnel will inquire regarding adherence and will screen for adverse drug 671 

events, both via an open-ended question and by specifically inquiring regarding the common 672 

symptoms of nausea, vomiting, diarrhea, dizziness, headache, and drug allergy. Subjects will 673 

be encouraged to refer to their symptom diary to ensure accurate recall.  674 

(ii) At the second contact (7 days after medication cessation, either 7 or 14 days after the last 675 

dose of active antimicrobial), resolution of UTI symptoms (the primary outcome) will be 676 

assessed. Additionally, adverse events will again be assessed, and subjects will be asked 677 

whether there has been interval retreatment for UTI. Subjects in the resistance sub-study will 678 

be reminded during this call to obtain and return a stool swab in the provided mailer.  679 

(iii) At the third contact (14 days after medication cessation, either 14 or 21 days after the last 680 

dose of active antimicrobial), resolution of UTI symptoms will again be assessed, and 681 

subjects will again be asked about adverse events and interval retreatment for UTI. After 682 

unblinding, the assessment occurring 14 days after the last dose of active antimicrobial will 683 

be used for analysis.  684 

(iv) The fourth contact (28 days after medication cessation) will again include an assessment 685 

of adverse drug events and an inquiry as to any retreatment for UTI. All subjects having 686 

reported initial resolution of their UTI symptoms will be assessed for the secondary outcome 687 

of recurrent UTI, defined as recurrence of UTI symptoms and receipt of antimicrobial 688 

treatment.  689 

If at any time subjects report new or unresolved UTI symptoms, symptoms consistent with C. 690 

difficile infection, or any other potential complication of antimicrobial therapy, they will be 691 

directed to seek medical care from their primary provider or the MVAMC Emergency 692 

Department. Severity of reported adverse events will be assessed and recorded (see section 693 

2.m) 694 

 695 

2.k. Safety and monitoring 696 

Subject-specific safety monitoring will be performed via symptom review during the 697 

telephone contacts. Additionally, subjects will be given contact information for the primary 698 

investigator and the study coordinator, and will be encouraged to contact study personnel if 699 

any suspected adverse events occur between scheduled study calls, in addition to contacting 700 

their primary care provider or the MVAMC Emergency Department. Serious adverse events 701 

will be reported by study personnel to the local Institutional Review Board (IRB) per 702 

MVAMC policy, and each such event will be reviewed by the IRB to determine whether it 703 

was potentially study-related. Monitoring to detect an excess of clinical outcomes or adverse 704 

events in either arm (including treatment failure for the initial UTI, recurrence of UTI, and 705 
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adverse drug events, including C. difficile infection) will be performed by an independent 706 

DSMB that will include at least one biostatistician with clinical trial experience. 707 

Study records will be maintained within the MVAMC on a secure research drive, accessible 708 

only to the research team. Any paper records will be stored in a locked file cabinet in the 709 

principal investigator’s locked office (3B-126). 710 

2.l. Definitions for safety and monitoring. 711 

Adverse event: an adverse event (AE) is any untoward medical occurrence associated with 712 

the antimicrobial treatment, whether or not the event is considered related to the 713 

antimicrobial. 714 

Adverse reaction: any adverse event caused by antimicrobial treatment. 715 

Suspected adverse reaction (SAR): any adverse event for which there is a reasonable 716 

possibility that the antimicrobial treatment caused the adverse event. “Reasonable 717 

possibility” means there is evidence to suggest a causal relationship between the 718 

antimicrobial treatment and the adverse event. Suspected adverse reaction implies a lesser 719 

degree of certainty about causality than “adverse reaction,” which means any adverse event 720 

caused by the antimicrobial treatment. 721 

Serious adverse event (SAE) or serious suspected adverse reaction: An adverse event or 722 

suspected adverse reaction is considered “serious” if, in the view of either the investigator, or 723 

the IRB, it results in any of the following outcomes: 724 

-Death 725 

-Life-threatening adverse event 726 

-Inpatient hospitalization for ≥ 24 hours or prolongation of an existing hospitalization 727 

-Persistent or significant incapacity or substantial disruption of the ability to conduct 728 

normal life functions 729 

 730 

Important medical events that may not result in death, be life-threatening, or require 731 

hospitalization may be considered serious when, based upon appropriate medical judgment, 732 

they may jeopardize the subject and may require medical or surgical intervention to prevent 733 

one of the outcomes listed in this definition. 734 

 735 

Unexpected adverse event or unexpected suspected adverse reaction: an adverse event or 736 

suspected adverse reaction is considered “unexpected” if it is not listed in the protocol. 737 

Life-threatening: An adverse event or suspected adverse reaction that places the subject at 738 

immediate risk of death. It does not include an AE or SAR that, had it occurred in a more 739 

severe form, might have caused death. 740 

2.m. Anticipated adverse events 741 

The following lists anticipated adverse events: 742 

-Diarrhea 743 
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-Nausea 744 

-Vomiting 745 

-Headache 746 

-Drug allergy 747 

-Pain at tendon insertions 748 

-Blood sugar fluctuations among diabetic patients 749 

 750 

Note that failure to resolve UTI symptoms (i.e., not meeting the primary outcome), is not 751 

considered an adverse event, but rather will be recorded in the assessment of the primary 752 

outcome. Severity of adverse events will be determined using a severity scale (grade 0-5) 753 

adapted from the Common Terminology Criteria for Adverse Events, version 4.0, as listed 754 

below. 755 

 756 

Adverse 

event 

Grade 

1 2 3 4 5 

Diarrhea Increase of <4 

stools per day 

over baseline; 

mild increase 

in 

ostomy output 

compared to 

baseline 

Increase of 4 - 

6 stools per 

day over 

baseline; 

moderate 

increase in 

ostomy output 

compared to 

baseline 

Increase of >=7 

stools per day 

over baseline; 

incontinence; 

hospitalization 

indicated; 

severe increase 

in ostomy 

output 

compared to 

baseline; 

limiting self 

care ADL 

Life-

threatening 

consequences; 

urgent 

intervention 

indicated, 

intensive care 

unit 

utilization 

Death 

C. difficile 

infection 

(diarrhea 

with a 

positive 

assay for 

C. difficile) 

Increase of <4 

stools per day 

over baseline; 

mild increase 

in 

ostomy output 

compared to 

baseline 

Increase of 4 - 

6 stools per 

day over 

baseline; 

moderate 

increase in 

ostomy output 

compared to 

baseline 

Increase of >=7 

stools per day 

over baseline; 

incontinence; 

hospitalization 

indicated; 

severe increase 

in ostomy 

output 

compared to 

baseline; 

limiting self 

care ADL 

Life-

threatening 

consequences; 

urgent 

intervention 

indicated, 

intensive care 

unit 

utilization, 

colectomy  

Death 

Nausea Loss of 

appetite 

without 

alteration in 

eating habits 

Oral intake 

decreased 

without 

significant 

weight loss, 

Inadequate oral 

caloric or fluid 

intake; tube 

feeding, TPN, 

or 

NA NA 



Protocol 1.0, 8/15/2013 

21 

 

dehydration or 

malnutrition 

hospitalization 

indicated 

 

 

Vomiting 1 - 2 episodes 

(separated by 5 

minutes) in 24 

hrs 

3 - 5 episodes 

(separated by 

5 minutes) in 

24 hrs 

>=6 episodes 

(separated by 5 

minutes) in 24 

hrs; tube 

feeding, TPN 

or 

hospitalization 

indicated 

 

 

Life-

threatening 

consequences; 

urgent 

intervention 

indicated 

 

 

 

Death 

Headache Mild pain Moderate 

pain; limiting 

instrumental 

ADL 

Severe pain; 

limiting self 

care ADL 

NA NA 

Drug 

allergy 

Mild rash, no 

alteration of 

daily activities 

Moderate rash, 

treated with 

topical or oral 

medications 

Symptomatic 

bronchospasm, 

with or without 

urticaria; 

parenteral 

intervention 

indicated; 

allergy-related 

edema/angioed

ema; 

hypotension 

Life-

threatening 

consequences; 

urgent 

intervention 

indicated 

Death 

Hypoglyce

mia 

(among 

diabetic 

patients) 

< lower limit 

of normal – 55 

mg/dL 

<55 – 40 

mg/dL 

<40 – 30 

mg/dL 

<30 mg/dL; 

life-

threatening 

consequences, 

seizures 

Death 

Hyperglyce

mia 

(among 

diabetic 

patients) 

>ULN - 

160 mg/dL 

>160 - 250 

mg/dL 

>250 - 500 

mg/dL 

>500 mg/dL, 

life-

threatening 

consequences 

Death 

 757 

 758 

 759 

2.n. Statistical methods 760 
 761 

Primary outcome: resolution of UTI symptoms 14 days after completing active 762 

antimicrobial therapy. This outcome will be assessed in a binary manner. Subjects with 763 
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persistent UTI symptoms or having received further antimicrobials because of UTI 764 

symptoms will be considered to have not met the primary outcome, whereas those 765 

without persistent UTI symptoms and not having received further antimicrobials will 766 

be considered to have met the primary outcome. The proportion of subjects meeting the 767 

primary outcome will be compared between the 2 treatment groups using a per-protocol 768 

analysis, with subjects analyzed according to which treatment they received. An intention-to-769 

treat analysis will be performed as a secondary analysis. Subjects reporting taking 7 or fewer 770 

days of study medication will be analyzed as having received shorter-duration therapy, 771 

whereas subjects reporting taking 8 or more days of study medication will be analyzed as 772 

having received longer-duration therapy. Non-inferiority testing of the differences in the 773 

group proportions of symptom resolution will be done using a z-statistic derived by the 774 

adaptive percentage non-inferiority margin approach described by Laster and Johnson
51, 52

. 775 

Exploratory sub-group analysis using multiple logistic regression will be performed to assess 776 

outcomes stratified by the following putatively clinically relevant characteristics: catheter-777 

associated UTI, functional or mechanical urinary tract obstruction, and diabetes. We 778 

anticipate that the proposed study will be under-powered for these analyses, and thus they 779 

will primarily be used as pilot data to identify potential specialized populations for future 780 

study. 781 

 782 

Secondary outcome (1): recurrence rates at 28 days after completing study medication.  783 

The proportion of subjects reporting recurrence of symptomatic UTI (defined as for the study 784 

entry criteria, but occurring after the primary outcome assessment) in each group will be 785 

calculated, along with corresponding 95% confidence intervals. Between-group comparisons 786 

will be made using the Chi-square test.  787 

 788 

Secondary outcome (2): incidence of any adverse drug events in the 28 days after 789 

completing study medication.  790 

The incidence of adverse drug events, including nausea, vomiting, diarrhea, dizziness, 791 

headache, drug allergy, and C. difficile infection, both individually and in aggregate, will be 792 

compared between treatment groups. For subjective symptoms, subjects will be asked to use 793 

their symptom diary to quantify the number of days they experienced each adverse event. 794 

Severity will be determined using a severity scale (grade 0-5) adapted from the Common 795 

Terminology Criteria for Adverse Events, version 4.0. Adverse events will be analyzed first 796 

as whether a subject experienced any adverse drug event vs. none (Chi-square test), and then 797 

by comparing the number of days on which each subjective event was experienced (Mann-798 

Whitney U-test). Cases of suspected drug allergy will be reviewed by 2 Infectious Disease 799 

staff physicians (who are blinded to study group assignment) to assess: certainty of allergy 800 

diagnosis, relatedness to the prescribed antimicrobial, and clinical severity, based on 801 

information collected by study personnel and contained in the medical record. Subjects 802 

having a history of prior C. difficile infection will be recorded, but will not be excluded from 803 

analysis since these patients are a small but important subgroup, for which guidance 804 

regarding therapy duration is of particular interest. The randomization process should help 805 

ensure that there is no imbalance in such patients between treatment groups. 806 

 807 



Protocol 1.0, 8/15/2013 

23 

 

Secondary outcome (3): intestinal carriage of antimicrobial-resistant Gram-negative 808 

bacilli after completing study medication, as compared to a baseline sample taken early 809 

in treatment. 810 

For the resistance sub-study, the outcomes of interest are (i) the proportion of subjects who 811 

develop newly detected intestinal carriage of antimicrobial-resistant Gram-negative bacilli 812 

between the baseline sample during treatment and the sample obtained 7 days after 813 

completing study medication (Chi-square test), (ii) the density of antimicrobial-resistant 814 

Gram-negative bacilli among samples with any growth (t-test or Mann-Whitney U-test, 815 

depending on the frequency distributions), and (iii) the overall resistance score, defined as 816 

the total number of antimicrobials which at least one of the isolated Gram-negative bacilli is 817 

resistant to (t-test or Mann-Whitney U-test).  818 

 819 

2.o. Proposed timetable 820 

Pre-study Year 1 Year 2 Year 3 Year 4 

IRB 

approval 

Create 

database 

and case-

report forms 

Educate and 

coordinate 

with clinic 

staff and 

providers 

Purchase 

supplies 

Hire 

personnel 

Patient 

enrollment 

Process 

rectal/stool 

swabs 

Assess rate of 

subject 

accrual 

Patient 

enrollment 

Process 

rectal/stool 

swabs 

Patient 

enrollment 

Process 

rectal/stool 

swabs 

Data analysis 

Complete 

enrollment 

Data analysis 

Presentation/ 

publication of 

results 

 

 821 

3. Summary 822 

We propose a single-center, randomized, double-blind, placebo-controlled trial of treatment 823 

duration for male UTI, which is a common but relatively understudied infectious disease in the 824 

VA population. The results of this study will allow clinicians to make an evidence-based 825 

treatment decision regarding an extremely common clinical condition among male veterans 826 

and non-veterans. This could help preserve the efficacy of valuable antimicrobials during a 827 

time of steadily increasing antimicrobial resistance and protect future male patients from 828 

insufficient or excessive antimicrobial therapy for their UTI. 829 

  830 
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