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1.0 Background

Kidney stone prevalence over the last few decades has dramatically risen in all
demographic groups, especially among women, children, and minorities.'3
Severe, debilitating flank pain is the clinical hallmark of a kidney stone event,
often associated with acute kidney injury, urinary symptoms, and infection. After
the first stone episode, symptomatic recurrence occurs in 20% at 5 years and
31% at 10 years.* Over 20% of stone formers have had =3 stone events.® The
recurrent, episodic nature of this condition leads to multiple healthcare
encounters in planned and unplanned settings, contributing to the >$10 billion
annual cost of care.®

Dietary and pharmacologic interventions for preventing future kidney stone
episodes are effective.”? To help clinicians choose among the various
interventions, clinical guideline panels recommend selective therapy: performing
24-hour urine testing to direct specific interventions to correct abnormal urinary
parameters.®'! However, 24-hour urine testing is limited in its ability to predict
stone recurrence, burdensome, complex for clinicians to interpret, costly, and
potentially delays therapy initiation.2

An alternative strategy is empiric therapy: applying interventions without 24-hour
urine testing.’® The efficacy of empiric therapy is supported by multiple dietary
and pharmacologic trials showing reduction in stone events compared to placebo
regardless of baseline urine testing results, and trials that did not require testing
of urine chemistry.1214-17

To date, the efficacy of selective versus empiric therapy for kidney stone
prevention has not been studied. We propose two randomized clinical trials of
selective versus empiric therapy for patients with idiopathic calcium stone
disease, representing >80% of the kidney stone population.'®'® The primary
outcome is change in urinary supersaturation, which associates with
symptomatic stone recurrence.?%:2

2.0 Rationale and Specific Aims

The aims of this study are to:
1. Conduct a randomized clinical trial of selective versus empiric dietary
therapy in low-risk stone formers.
2. Conduct a randomized clinical trial of selective versus empiric diet plus
pharmacologic therapy in high-risk stone formers.

3.0 Previous Human Studies
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Both dietary and pharmacologic interventions have been shown to be effective in
reducing kidney stone recurrence in patients with kidney stone disease.”®
However, these interventions can be costly, burdensome, and have side effects —
this is important because these interventions are often made over a lifetime since
kidney stone disease is a chronic condition with a lifetime of risk. Therefore, in
current practice, clinical guidelines recommend 24-hour urine testing to identify
urinary abnormalities and enable clinicians to select specific diet and
pharmacologic interventions.%!!

This current strategy of identifying and intervening on specific abnormalities from
urine testing is called selective therapy, which has been the dominant strategy to
prevent kidney stone recurrence over the last 4 decades.?? While this approach
to stone prevention is rational, 24-hour urine testing has several drawbacks that
limit its utility.'> The test results are complex to interpret. Clinicians are
intimidated by urinary chemistry and renal physiology, which contributes to the
neglect of 24-hour urine utilization: only 7% of Americans at high-risk for
recurrence receive 24-hour urine testing.?® In addition, the test has limited ability
to predict stone recurrence and response.'? Often repeat testing is needed to
confirm borderline values,2425 monitor compliance and treatment effect,®'" or
address inadequate collection completeness?%2” — adding to the cost burden of
testing.

The 2015 NIDDK symposium “Urinary Stone Disease: Research Challenges and
Opportunities” included basic scientists, nephrologists, and urologists charged
with prioritizing clinical and basic research needs for stone disease.?32° During a
panel discussion on “Strategies to Prevent Urinary Stone Disease Recurrence”, a
conclusion was that “the role of 24-hour urines to guide therapy should be
systemically assessed”. The panel recommended an effort to “undertake a
practical trial in calcium stone formers with three arms to compare diet/fluids
versus diet/fluids plus thiazide versus diet/fluids plus citrate, with an analysis of
baseline urine chemistries to determine whether they influenced the response
and thus were necessary”.

This alternative strategy of administering diet and/or pharmacologic interventions
without identification of abnormal urinary parameters is called empiric therapy.'3
This strategy is supported by several randomized controlled diet and
pharmacologic trials in which the identification of baseline urinary calcium,
oxalate, and citrate did not predict symptomatic kidney stone recurrence.® Some
positive trials of citrate therapy did not require the intervention group to have
hypocitraturia.'*'> The same was true for several thiazide trials that did not
require hypercalciuria as an inclusion criteria.'®'” The only positive dietary
intervention trial by Borghi et al did not require more than hypercalciuria among
eligible participants.3°
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No trials have compared selective versus empiric pharmacologic intervention
strategies. Evidence to support any form of selective therapy is lacking. The only
study comparing empiric versus selective therapy was a dietary intervention
study by Kocvara et al. among first-time stone formers.®' At 3 years, stone
recurrence occurred in 7% of the selective therapy group and 23% of the empiric
therapy group. However, the major flaw was significant follow-up bias: only
follow-up visits were performed in the selective therapy group. This bias is well-
described as the “stone-clinic effect”, where follow-up visits with fluid and dietary
reminders result in reduced recurrence rates. The stone-clinic effect has been
consistently observed in placebo arms of numerous intervention trials.'214-17,32-40
Based on the methodologic flaws of the Kocvara et al. study, a 2012 AHRQ
(Agency for Healthcare Research Quality) report on research gaps in recurrent
stone prevention highlighted the need to “evaluate effectiveness and harms of
single and/or multicomponent biochemistry screening strategies followed by a
comparison of different diet and/or pharmacological treatment strategies (e.g.,
targeted treatment or empiric treatment or control) with adequate power for
clinical outcomes”.#'

For low risk patients, clinical guidelines recommend 24-hour urine testing in
interested first-time stone formers.® If empiric therapy were at least equivalent to
selective strategies in reducing recurrence risk, avoiding the 24-hour urine test
would reduce the cost of care for these patients due to less testing and fewer
office visits. For high risk patients, only 7% of Americans at high-risk for
recurrence receive 24-hour urine testing,?® despite strong recommendations from
clinical guidelines®'" (a “Standard” according to the American Urological
Association®). Evidence to support selective therapy and 24-hour urine testing is
needed to change clinical practice and increase the rate of appropriate testing in
populations that would benefit.

4.0 Inclusion/Exclusion Criteria
¢ Inclusion criteria for the dietary intervention study
o 1 lifetime symptomatic kidney stone event, or one having had 1

event in the last 5 years

e Exclusion criteria for the dietary intervention study

Medullary sponge kidney or renal tubular acidosis  Untreated urinary obstruction

Primary hyperparathyroidism or hyperoxaluria Cancer in the past 5 years

Inflammatory bowel disease or bowel resection Pregnancy

Sarcoidosis, cystinuria Change in diuretic dosing within 30 days

Prior stone composition with uric acid, struvite, Pharmacologic treatment for stone
cystine, carbonate apatite prevention within 3 months
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e Inclusion criteria for the dietary and pharmacologic intervention study
o 2 symptomatic kidney stone events in the last 5 years

e Exclusion criteria for the dietary and pharmacologic intervention study

Medullary sponge kidney or renal tubular acidosis  Untreated urinary obstruction

Primary hyperparathyroidism or hyperoxaluria Cancer in the past 5 years

Inflammatory bowel disease or bowel resection Pregnancy

Sarcoidosis, cystinuria Change in diuretic dosing within 30 days

Prior stone composition with uric acid, struvite, Pharmacologic treatment for stone
cystine, carbonate apatite prevention within 3 months

o will additionally exclude those with use of specific medications
(thiazides, topiramate, xanthine oxidase inhibitors, citrate,
bicarbonate), a history of chronic kidney disease stage 3 or higher
(eGFR<60), gouty arthritis or 3 gout episodes in 1 year, known
allergy to study medications, or hypokalemia or hyponatremia at
screening.

5.0 Enroliment/Randomization
Recruitment will occur at the Vanderbilt University Medical Center urology clinic. We will

distribute flyers on the Vanderbilt campus and through the Vanderbilt Research
Notification Distribution List. Allocation concealment will be ensured. We will randomize
stratified by sex in to blocks of 4 participants. This will ensure that equal numbers by
sex are allocated to each group.

6.0 Study Procedures

In the dietary intervention only study, both groups will undergo visits at baseline and at
1-month. These can be in-person or virtual. As part of routine clinical care, participants
will have already completed 24hr urine testing and BMP within 12 months of enrollment.
Testing of 24-hour urine collections will occur just prior to 1-month and finally at 2
months (2 collections total). This ensures similar follow-up and testing in both groups.
The empiric therapy group will have identical instructions given at baseline and 1 month
(see Table 1 below). The selective therapy group will have targeted dietary instructions
at baseline and at 1 month based on 24-hour urine testing (see Table 2), enabling
iterative adjustment at 1-month. Allocation to treatment will be concealed to investigators
and subjects. In addition, 24-hour urine results will not be provided to investigators or
subjects; we designed the selective interventions to be formulaic and free of
interpretation or bias as much as possible.
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Table 1. Empiric dietary therapy

High water intake — at least 2 liters daily (3 liters in warm weather)

Reduce soda intake to less than 3 cans per week.

Moderate salt intake for goal <2000mg sodium daily

Restriction of animal protein intake

Normal calcium intake (3-4 servings per day)

Increase vegetable and fiber intake

Avoid intake of the highest oxalate foods: spinach, rhubarb, beets, almonds

Table 2. Selective dietary therapy
Urinary parameter Intervention

Volume <2.5L Drink water to reach 2.5L based on specific urine volume

Restrict animal proteins, reduce sugar intake, reduce salt

Calcium >250mg male, >200mg female intake, avoid calcium and vitamin D supplements

Restriction of dietary oxalates, maintain intake of dairy

Oxalate >40mg products, increase fiber intake

Citrate <450mg male, <5650mg female Restrict animal proteins, increase fruit, and vegetable intake
pH<5.8 Restrict animal proteins, increase fruit, and vegetable intake
Uric acid >800mg male, >750mg female Restrict animal proteins, increase fruit, and vegetable intake
Sodium >150mmol Reduce salt intake for goal <2000mg sodium daily

Sulfate > 80mEq or urine urea nitrogen >14g  Restrict animal proteins, increase fruit, and vegetable intake

In the dietary and medical intervention only study, both groups will undergo visits
at baseline, 1-month, and 2 months. The baseline visit can be virtual if
participants have had 24hr urine testing and blood work (serum BMP, uric acid,
magnesium) done as part of routine clinical care within 12 months of enroliment.
Subjects will undergo 24-hour urine testing prior each visit (prior to 1 month visit
and prior to 2 month visit). Dietary recommendations in the respective selective
and empiric groups will be given as in the dietary only study. Selective
pharmacologic therapy (see Table 3) will target specific abnormalities identified
by the 24-hour urine, as recommended by clinical guidelines.®'" At the baseline
visit, the urinary parameter with the most severe abnormality (n times above
reference range) will be targeted at the baseline visit. At the 1-month visit,
persistent abnormalities will have adherence assessed and may have dose
adjustment (Table 3 right column). Empiric pharmacologic therapy will be once
daily indapamide 1.25mg daily with potassium citrate 15mEq given throughout
the 2-month duration. Indapamide is effective in decreasing urinary calcium
levels and reduces stone recurrence.%%-6" Potassium citrate is given to reduce the
risk of hypokalemia from indapamide, with a small benefit from the citrate
component at this dose.'*'> We minimize the side effect profile of indapamide by
choosing the lower dose (1.25mg rather than 2.5mg daily) while maintaining
efficacy in reducing urinary calcium and stone events;%%80 and this is also the

Protocol Version #2: 7
Protocol Date: 7/21/2020



Vanderbilt University Medical Center
Department of Urology

A-1302 Medical Center North
Nashville, TN 37232-2765

most common dose prescribed in general (Vanderbilt data: 47% 1.25mg vs 36%
2.5mg vs 5mg 16% daily). Allocation to treatment will be concealed to both
investigators and subjects, but we acknowledge that patients and researchers
may be able to deduce their group assignment. Visits at baseline, 1 month, and
2 months will assess adherence, safety (side effects), blood pressure, and serum
tests (e.g. potassium, sodium, random glucose).

Table 3 Selective pharmacologic therapy (all doses are daily)

. Baseline or 1 month At 1 month (if
Urinary parameter . e . a
(newly identified) persistent ?)
. Indapamide 1.25mg + Indapamide 2.5mg +
Calcium >250mg male, >200mg female potassium chloride 20mEgP°*° potassium chloride 20mEq
Oxalate >40mg None None

Citrate <450mg male, <5650mg female Potassium citrate 15mEq BID  Potassium citrate 30mEq BID

pH<5.8 Potassium citrate 15mEq BID  Potassium citrate 30mEq BID

Uric acid >800mg male, >750mg female  Allopurinol 300mg Continue Allopurinol 300mg

a If persistent abnormality then will first check adherence with baseline
medication

b If both elevated calcium and low pH: indapamide 1.25mg and potassium citrate
15mEq BID

¢ If both elevated calcium and low citrate: indapamide 1.25mg and potassium
citrate 15mEq BID

To assess for adherence to diets, we will ask participants to complete a self-reported,
written food diary or on a secure web portal in REDCap within 24-48 hrs of the 24hr
urine collection. This is so that we can analyze this data if there is a concern for poor
adherence based on the 24hr urine results.

7.0 Outcomes and Power Analysis

The primary outcome will be mean calculated calcium oxalate supersaturation at
compared 2 months. Secondary outcomes compared at 2 months are: calcium
phosphate urinary supersaturation, uric acid urinary supersaturation, urinary volume,
calcium, oxalate, potassium, citrate, pH, uric acid, and sodium. In the 2-month timeframe
of the study, we would expect the occurrence of symptomatic stone events to be very
rare in this low-risk population. We will explore the change in urinary parameters from
baseline to 1-month in both groups. In the selective group we will explore changes from
1-month to 2-months to assess iterative dietary adjustment. We will also assess
adherence to medications determined by pill counts, adverse events, and symptomatic
stone events, although this is unlikely to occur in the short timeframe.

Prior studies have shown that a calcium oxalate supersaturation difference of 3.3 is
clinically meaningful and associates with clinical stone events.?02"% We estimate the
standard deviation of calcium oxalate supersaturation at 3.6 based on prior studies.?6:55%

For the dietary only study, if we set the non-inferiority margin at a supersaturation of 3.3,
the required sample size needed is n=20 per group for 80% power. We will therefore aim
to recruit 24 subjects per arm to ensure adequate sample size is attained. Block
randomization with block sizes of 2 and 4 will ensure sex will be balanced. At Vanderbilt,
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there is roughly equivalent 1:1 male: female ratio undergoing 24-hour urine testing.
Patient characteristics on all randomized patients will be summarized. A regression
model will be fit for calcium oxalate supersaturation with treatment and sex as
covariates. The treatment difference will be estimated using this regression model, and
non-inferiority will be concluded if a 95% two-sided confidence interval for the treatment
difference is wholly above -3.3. For non-inferiority design analysis, we will perform both
intention-to-treat and per-protocol (only non-dropouts), as recommended for non-
inferiority designs,”-%¢ and require both analyses to show non-inferiority to conclude non-
inferiority of the interventions.

For the dietary and pharmacologic study, the power analysis is similar in this superiority
study for 80% power to detect a difference of calcium oxalate supersaturation 3.3. If the
superiority threshold is not met, we will perform a non-inferiority analysis with the same
non-inferiority margin as in Aim 1. There is no multiplicity penalty for testing both
superiority and non-inferiority.5? We will aim to recruit 24 patients per arm, and use the
intention-to-treat analysis as the primary approach. We do not anticipate difficulty with
recruitment, as over one-third of patients undergo 24-hour urine testing at Vanderbilt
have had 2 stone events in the last 5 years.

8.0 Risks

The safety risk from the dietary interventions would be expected to be extremely low, as
they are considered health-promoting dietary changes. In the study where
pharmacologic interventions are performed, we anticipate minimal risk, since the all of
the medications and all of their doses are already commonly prescribed for the last >20
years of clinical practice and in use for kidney stone prevention and for other conditions
(e.g. preventing gout attacks, treatment of hypertension). All medications are given at
the lowest dose to achieve efficacy in order to minimize side effects. Even if side effects
to medications were to occur, we have adopted appropriate strategies to minimize
possibility these risks would occur, and even if they did occur, the risk would be minimal.
Subjects will be given direct contact methods to reach our research nurse or Dr. Hsi
should any adverse events occur. At each study visit, we will assess adherence (pill
counts), safety (side effects), blood pressure, serum basic metabolic panel (e.g.
potassium, sodium, calcium, random glucose), serum uric acid, and serum magnesium.
We will assess for the following safety outcomes:

* Hypokalemia, defined as blood potassium level <3 mmol/L.

* Hyponatremia, defined as blood sodium level < 125 mmol/L.

* Hypomagnesemia, defined as blood magnesium level < 0.5 mmol/L.

»  Gouty arthritis or requiring uric acid lowering therapy.

* Newly developed overt diabetes mellitus (defined as fasting glucose
level 27 mmol/L or random Glucose =211 mmol/L).

» Allergic reaction if considered by the local investigator to be potentially related to
the study medication.

» Heart rate, systolic and diastolic blood pressure at the right arm in sitting position
after at least 5 min rest will be recorded at all study visits.
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9.0 Reporting of Adverse Events or Unanticipated Problems involving Risk
to Participants or Others

In the event of adverse effects on participants, Dr. Hsi will ensure necessary medical or
professional intervention promptly. Serious or unanticipated complications will be
promptly reported to the IRB within 48 hours, including serious medication side effects,
any breach in confidentiality that may involve risk to the subject, any complaints of a
subject that indicates an unanticipated risk or that cannot be resolved by the principal
investigator, and any new information that indicates an unexpected change to the
risk/benefit ratio of the research.

10.0 Study Withdrawal/Discontinuation

Study participants can stop the medications and withdraw from the study at any time and
for any reason, including the occurrence of serious adverse events. If necessary, the
study can be stopped early if the there is an ethical or safety concern based on the
potential to minimize harm and maximize benefit for the subjects.

11.0 Privacy/Confidentiality Issues

Risks to privacy and confidentiality will be minimized in this study. All study personnel
will have training in procedures to ensure patient privacy, confidentiality and in the
HIPAA privacy rule. Only persons directly involved in the study will have access to data
identifying individual patients. Forms are kept in file cabinets within locked rooms when
not in use. All data to be analyzed will be de-identified and labeled with only with a
unique research code for each participant. The electronic data will be stored in the
REDCap (Research Electronic Data Capture) database. This database is secure and
password protected.

12.0 Follow-up and Record Retention

Research data will be kept for 5 years after the study is finished, and then the data will
be deleted.

13.0 References

1. Scales CD, Jr., Smith AC, Hanley JM, Saigal CS, Urologic Diseases in America
P. Prevalence of kidney stones in the United States. Eur Urol. 2012;62(1):160-
165.

2. Tasian GE, Ross ME, Song L, et al. Annual Incidence of Nephrolithiasis among

Children and Adults in South Carolina from 1997 to 2012. Clin J Am Soc Nephrol.
2016;11(3):488-496.

Protocol Version #2: 10
Protocol Date: 7/21/2020



Vanderbilt University Medical Center
Department of Urology

A-1302 Medical Center North
Nashville, TN 37232-2765

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Protocol Version #2:

Sas DJ, Hulsey TC, Shatat IF, Orak JK. Increasing Incidence of Kidney Stones in
Children Evaluated in the Emergency Department. J Pediatr-Us.
2010;157(1):132-137.

Rule AD, Lieske JC, Li X, Melton LJ, 3rd, Krambeck AE, Bergstralh EJ. The
ROKS nomogram for predicting a second symptomatic stone episode. J Am Soc
Nephrol. 2014;25(12):2878-2886.

Fwu CW, Eggers PW, Kimmel PL, Kusek JW, Kirkali Z. Emergency department
visits, use of imaging, and drugs for urolithiasis have increased in the United
States. Kidney Int. 2013;83(3):479-486.

Litwin MS, Saigal CS, editors. Urologic Diseases in America. US Department of
Health and Human Services, Public Health Service, National Institutes of Health,
National Institute of Diabetes and Digestive and Kidney Diseases. Washington,
DC: US Government Printing Office, 2012; NIH Publication No. 12-7865 pp. 313-
45,

Fink HA, Akornor JW, Garimella PS, et al. Diet, fluid, or supplements for
secondary prevention of nephrolithiasis: a systematic review and meta-analysis
of randomized trials. Eur Urol. 2009;56(1):72-80.

Fink HA, Wilt TJ, Eidman KE, et al. Medical management to prevent recurrent
nephrolithiasis in adults: a systematic review for an American College of
Physicians Clinical Guideline. Ann Intern Med. 2013;158(7):535-543.

Pearle MS, Goldfarb DS, Assimos DG, et al. Medical management of kidney
stones: AUA guideline. J Urol. 2014;192(2):316-324.

Skolarikos A, Straub M, Knoll T, et al. Metabolic evaluation and recurrence
prevention for urinary stone patients: EAU guidelines. Eur Urol. 2015;67(4):750-
763.

Gambaro G, Croppi E, Coe F, et al. Metabolic diagnosis and medical prevention
of calcium nephrolithiasis and its systemic manifestations: a consensus
statement. J Nephrol. 2016;29(6):715-734.

Hsi RS, Sanford T, Goldfarb DS, Stoller ML. The role of the 24-hour urine
collection in the prevention of kidney stone recurrence. J Urol. 2016.

Goldfarb DS. Empiric therapy for kidney stones. Urolithiasis. 2018.

Ettinger B, Pak CY, Citron JT, Thomas C, Adams-Huet B, Vangessel A.
Potassium-magnesium citrate is an effective prophylaxis against recurrent
calcium oxalate nephrolithiasis. J Urol. 1997;158(6):2069-207 3.

Hofbauer J, Hobarth K, Szabo N, Marberger M. Alkali citrate prophylaxis in
idiopathic recurrent calcium oxalate urolithiasis--a prospective randomized study.
Br J Urol. 1994;73(4):362-365.

Laerum E, Larsen S. Thiazide prophylaxis of urolithiasis. A double-blind study in
general practice. Acta Med Scand. 1984;215(4):383-389.

Ettinger B, Citron JT, Livermore B, Dolman LI. Chlorthalidone reduces calcium
oxalate calculous recurrence but magnesium hydroxide does not. J Urol.
1988;139(4):679-684.

Pak CY, Poindexter JR, Adams-Huet B, Pearle MS. Predictive value of kidney
stone composition in the detection of metabolic abnormalities. Am J Med.
2003;115(1):26-32.

Singh P, Enders FT, Vaughan LE, et al. Stone Composition Among First-Time
Symptomatic Kidney Stone Formers in the Community. Mayo Clin Proc.
2015;90(10):1356-1365.

11

Protocol Date: 7/21/2020



Vanderbilt University Medical Center
Department of Urology

A-1302 Medical Center North
Nashville, TN 37232-2765

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Protocol Version #2:

Ferraro PM, Ticinesi A, Meschi T, et al. Short-Term Changes in Urinary Relative
Supersaturation Predict Recurrence of Kidney Stones: A Tool to Guide
Preventive Measures in Urolithiasis. J Urol. 2018;200(5):1082-1087.

Prochaska M, Taylor E, Ferraro PM, Curhan G. Relative Supersaturation of 24-
Hour Urine and Likelihood of Kidney Stones. J Urol. 2018;199(5):1262-1266.
Pak CYC, Britton F, Peterson R, et al. Ambulatory Evaluation of Nephrolithiasis -
Classification, Clinical Presentation and Diagnostic-Criteria. American Journal of
Medicine. 1980;69(1):19-30.

Milose JC, Kaufman SR, Hollenbeck BK, Wolf JS, Jr., Hollingsworth JM.
Prevalence of 24-hour urine collection in high risk stone formers. J Urol.
2014;191(2):376-380.

Nayan M, Elkoushy MA, Andonian S. Variations between two 24-hour urine
collections in patients presenting to a tertiary stone clinic. Can Urol Assoc J.
2012;6(1):30-33.

Parks JH, Goldfisher E, Asplin JR, Coe FL. A single 24-hour urine collection is
inadequate for the medical evaluation of nephrolithiasis. J Urol.
2002;167(4):1607-1612.

Sawyer MD, Dietrich MS, Pickens RB, Herrell SD, Miller NL. Adequate or not? A
comparison of 24-hour urine studies for renal stone prevention by creatinine to
weight ratio. J Endourol. 2013;27(3):366-369.

McGuire BB, Bhanji Y, Sharma V, et al. Predicting Patients with Inadequate 24-
or 48-Hour Urine Collections at Time of Metabolic Stone Evaluation. J Endourol.
2015;29(6):730-735.

Scales CD, Tasian GE, Schwaderer AL, Goldfarb DS, Star RA, Kirkali Z. Urinary
Stone Disease: Advancing Knowledge, Patient Care, and Population Health. Clin
J Am Soc Nephro. 2016;11(7):1305-1312.

National Institute of Diabetes and Digestive and Kidney Diseases: Urinary Stone
Disease Research Challenges and Opportunities. (2015, April 1-2). Executive
Summary of Meeting Minutes. Retrieved from https://www.niddk.nih.gov/-
/media/Files/News/Meetings/Urinary-Stone-Disease-Research-Challenges-
Opportunities_Meeting_Minutes_508.pdf?la=en.

Borghi L, Schianchi T, Meschi T, et al. Comparison of two diets for the prevention
of recurrent stones in idiopathic hypercalciuria. N Engl J Med. 2002;346(2):77-84.
Kocvara R, Plasgura P, Petrik A, Louzensky G, Bartonickova K, Dvoracek J. A
prospective study of nonmedical prophylaxis after a first kidney stone. BJU Int.
1999;84(4):393-398.

Hosking DH, Erickson SB, Van den Berg CJ, Wilson DM, Smith LH. The stone
clinic effect in patients with idiopathic calcium urolithiasis. J Urol.
1983;130(6):1115-1118.

Barcelo P, Wuhl O, Servitge E, Rousaud A, Pak CY. Randomized double-blind
study of potassium citrate in idiopathic hypocitraturic calcium nephrolithiasis. J
Urol. 1993;150(6):1761-1764.

Brocks P, Dahl C, Wolf H, Transbol I. Do thiazides prevent recurrent idiopathic
renal calcium stones? Lancet. 1981;2(8238):124-125.

Coe FL. Treated and untreated recurrent calcium nephrolithiasis in patients with
idiopathic hypercalciuria, hyperuricosuria, or no metabolic disorder. Ann Intern
Med. 1977;87(4):404-410.

Ettinger B. Recurrence of nephrolithiasis. A six-year prospective study. Am J
Med. 1979;67(2):245-248.

12

Protocol Date: 7/21/2020



Vanderbilt University Medical Center
Department of Urology

A-1302 Medical Center North
Nashville, TN 37232-2765

37.

38.

39.

40.

41.

42.

43.

44.
45,
46,

47.

48.

49.

50.

51.

52.

53.

Protocol Version #2:

Ettinger B, Tang A, Citron JT, Livermore B, Williams T. Randomized trial of
allopurinol in the prevention of calcium oxalate calculi. N Engl J Med.
1986;315(22):1386-1389.

Johansson G, Backman U, Danielson BG, Fellstrom B, Ljunghall S, Wikstrom B.
Biochemical and clinical effects of the prophylactic treatment of renal calcium
stones with magnesium hydroxide. J Urol. 1980;124(6):770-774.

Ohkawa M, Tokunaga S, Nakashima T, Orito M, Hisazumi H. Thiazide treatment
for calcium urolithiasis in patients with idiopathic hypercalciuria. Br J Urol.
1992;69(6):571-576.

Scholz D, Schwille PO, Sigel A. Double-blind study with thiazide in recurrent
calcium lithiasis. J Urol. 1982;128(5):903-907.

Fink HA, Wilt TJ, Eidman KE, et al. Recurrent Nephrolithiasis in Adults:
Comparative Effectiveness of Preventive Medical Strategies. Rockville
(MD)2012.

Mendez M, Lipkin M, Preminger G, et al. The burden of kidney stones in primary
care. J Urol. 2015;193(4S):e1110.

Curhan GC, Willett WC, Speizer FE, Stampfer MJ. Twenty-four-hour urine
chemistries and the risk of kidney stones among women and men. Kidney Int.
2001;59(6):2290-2298.

Gentle DL, Stoller ML, Bruce JE, Leslie SW. Geriatric urolithiasis. J Urol.
1997;158(6):2221-2224.

Parks JH, Coward M, Coe FL. Correspondence between stone composition and
urine supersaturation in nephrolithiasis. Kidney Int. 1997;51(3):894-900.

Lieske JC, Rule AD, Krambeck AE, et al. Stone composition as a function of age
and sex. Clin J Am Soc Nephrol. 2014;9(12):2141-2146.

Humphreys MR, Shah OD, Monga M, et al. Dusting versus Basketing during
Ureteroscopy-Which Technique is More Efficacious? A Prospective Multicenter
Trial from the EDGE Research Consortium. J Urology. 2018;199(5):1272-1276.
Hyams E, Monga M, Pearle M, et al. A Prospective, Multi-Institutional Study of
Flexible Ureteroscopy for Proximal Ureteral Stones < 2cm. J Urology.
2014;191(4):E206-E206.

White WM, Johnson EB, Zite NB, et al. Predictive Value of Current Imaging
Modalities for the Detection of Urolithiasis During Pregnancy: a Multicenter,
Longitudinal Study. J Urology. 2013;189(3):931-934.

Chew BH, Miller NL, Abbott JE, et al. A Randomized Controlled Trial of
Preoperative Prophylactic Antibiotics Prior to Percutaneous Nephrolithotomy in a
Low Infectious Risk Population: A Report from the EDGE Consortium. J Urology.
2018;200(4):801-807.

Krambeck AE, Miller NL, Humphreys MR, et al. Randomized controlled,
multicentre clinical trial comparing a dual-probe ultrasonic lithotrite with a single-
probe lithotrite for percutaneous nephrolithotomy. Bju International.
2011;107(5):824-828.

Borghi L, Meschi T, Amato F, Briganti A, Novarini A, Giannini A. Urinary volume,
water and recurrences in idiopathic calcium nephrolithiasis: a 5-year randomized
prospective study. J Urol. 1996;155(3):839-843.

Shuster J, Jenkins A, Logan C, et al. Soft Drink Consumption and Urinary Stone
Recurrence - a Randomized Prevention Trial. J Clin Epidemiol. 1992;45(8):911-
916.

13

Protocol Date: 7/21/2020



Vanderbilt University Medical Center
Department of Urology

A-1302 Medical Center North
Nashville, TN 37232-2765

54.

55.

56.

57.

58.

59.

60.

61.

62.

Pak CYC, Maalouf NM, Rodgers K, Poindexter JR. Comparison of Semi-
Empirical and Computer Derived Methods for Estimating Urinary Saturation of
Calcium Oxalate. J Urology. 2009;182(6):2951-2956.

Moreira DM, Friedlander JI, Hartman C, Elsamra SE, Smith AD, Okeke Z. Using
24-hour urinalysis to predict stone type. J Urol. 2013;190(6):2106-2111.
Hartman C, Friedlander JI, Moreira DM, et al. Does Hypertension Impact 24-Hour
Urine Parameters in Patients With Nephrolithiasis? Urology. 2015;85(3):539-543.
Lesaffre E. Superiority, equivalence, and non-inferiority trials. Bull NYU Hosp Jt
Dis. 2008;66(2):150-154.

Matilde Sanchez M, Chen X. Choosing the analysis population in non-inferiority
studies: per protocol or intent-to-treat. Stat Med. 2006;25(7):1169-1181.
Alexander RT, McArthur E, Jandoc R, et al. Thiazide Diuretic Dose and Risk of
Kidney Stones in Older Adults: A Retrospective Cohort Study. Can J Kidney
Health Dis. 2018;5:2054358118787480.

Ceylan K, Topal C, Erkoc R, et al. Effect of indapamide on urinary calcium
excretion in patients with and without urinary stone disease. Ann Pharmacother.
2005;39(6):1034-1038.

Borghi L, Meschi T, Guerra A, Novarini A. Randomized prospective study of a
nonthiazide diuretic, indapamide, in preventing calcium stone recurrences. J
Cardiovasc Pharmacol. 1993;22 Suppl 6:S78-86.

Committee for Proprietary Medicinal Products (CPMP). Points to consider on
switching between superiority and non-inferiority. Brit J Clin Pharmaco.
2001;52(3):223-228.

Protocol Version #2: 14
Protocol Date: 7/21/2020



	Protocol front page.pdf
	Protocol.pdf
	Ryan Hsi, MD


