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How Much Information is Lost When You Only Collect
One 24-Hour Urine Sample during the Initial Metabolic
Evaluation?
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Purpose: During the initial metabolic evaluation the need for 1 vs 2, 24-hour
urine collections is debated. While data suggest that mean urine chemistry
measures are similar on consecutive samples, it remains unclear how much, if
any, information is lost when only 1 sample is collected.

Materials and Methods: Using analytical files from Litholink Corporation�
(1995 to 2013) we identified adults with kidney stones who underwent initial
metabolic testing. Next we determined the subset of patients who collected 2,
24-hour urine samples with urine creatinine varying by 10% or less during a 7-day
time window. We then examined the degree of variability in urine chemistry
profiles. Specifically we calculated the mean absolute value of the difference be-
tween samples as well as the percent difference for individual urine parameters.

Results: We identified 70,192 patients meeting our eligibility criteria. While the
overall means for individual urine parameters did not vary between samples, the
percent difference between the samples varied widely. For example, nearly 1 in
3 patients had a 30% or greater difference in urine calcium and volume between
2 consecutive samples. We noted that inconsistencies between samples often
involved multiple parameters. For instance, 29% and 25% of patients had a 20%
difference in 2 and 3 or more parameters, respectively.

Conclusions: We observed substantial differences between consecutive 24-hour
urine samples that could affect clinical decision making. In light of these find-
ings clinicians must weigh the information lost from only 1 collection vs the
burden to the patient of collecting 2.
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WITH recurrence rates as high as
50%,1,2 nephrolithiasis is considered a
chronic condition for which secondary
prevention efforts can have an impor-
tant management role.3,4 To guide
these efforts under current practice
guidelines it is recommended that

clinicians performmetabolic testing in
high risk patients and interested first-
time stone formers.5,6 One of the pil-
lars of this testing is the 24-hour urine
collection, whereby a patient’s urine is
assayed for various promoters and
inhibitors of stone formation.
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While there is consensus among experts about
the value of 24-hour urine findings for guiding
treatment decisions, the optimal number of collec-
tions that patients should complete during this
initial evaluation remains the subject of debate.
Although 2 collections are associated with a greater
diagnostic yield,7e10 some investigators have sug-
gested that 1 may be sufficient, saving patients time
and money.11,12 However, when deciding how many
collections to order, what a clinician needs to know
is not whether the means of individual urine pa-
rameters from consecutive samples are similar,11

but rather how much variability exists between
samples for a given parameter.10 This knowledge
would help the clinician understand the potential
information loss if only 1 sample was collected.

In this context we analyzed data from one of the
largest national laboratories in the United States
that provides services to patients with kidney
stones. We determined the proportion of patients
who performed 2 consecutive 24-hour urine collec-
tions as part of their initial evaluation. We then
examined the degree of variation in urine chemistry
measurements between the 2 samples. Findings
from our study quantify for clinicians the amount of
information that is lost when only 1 specimen is
collected, which they must weigh against the
burden to patients of 2 collections.

METHODS

Data Source and Study Population
For this study we used analytical files from the Litholink
Corporation, which contain demographic data and
24-hour urine collection results from community dwelling
individuals (1995 to 2013). From these files we identified
adults 18 years or older who underwent metabolic testing
for kidney stones. We determined which of these patients
collected 1 vs 2 consecutive 24-hour urine samples
(defined as those collected within 7 days of each other) as
part of their initial evaluation. For patients who submit-
ted 2 urines on multiple occasions we only included find-
ings from the initial set in our study.

Statistical Analysis
For our initial analytic step we made bivariate compari-
sons between patients who collected 1 vs 2, 24-hour sam-
ples using t-tests and chi-square tests where appropriate.
Specifically we compared patients with respect to age,
gender, urban/rural status and region of residence (both
based on billing ZIP Code� data) as well as the specialty
of the clinician who ordered the metabolic testing.

Among the patients who performed 2 consecutive
24-hour urine collections we isolated the subset with urine
creatininevaluesvaryingby10%or lessbetweensamples to
ensure the consistency of the amount of urine collection
between the 2 samples.We then examined the variability in
urine volume and chemistries related to calcium stone for-
mation (ie urine calcium, oxalate, citrate, uric acid and pH).

Using pairwise t-tests we compared the means of urine
volumes and chemistries from the 2 samples. Our a priori
hypothesis was that these means would be similar. We
then calculated the mean absolute value of the differences
in urine volume and chemistries between samples, as well
as their percent difference. For each urine parameter the
percent difference was calculated using the formula,

%Difference ¼ jsample differencej=ðsample 1

þ sample 2Þ=2:8

By using the absolute difference between collections in
the numerator, the calculation makes no assumptions
about which collection is the correct one.

Since theurinepH is ona log scale,weonly calculated the
absolute difference between 2 samples, recognizing that a
change in pH of 0.3 units represents a doubling (or halving)
of the proton concentration. We also performed a series of
sensitivity analyses to test the robustness of our findings.
Weassessedonlyurinecollectionsperformedonconsecutive
days (vs those with a gap between them). Thenwe looked at
differences between collections based on the time of year
during which the collections were performed (as defined by
quarters). Finally, we assessed only urine chemistry mea-
surements with clinically meaningful differences between
consecutive collections. For instance, with urine calciumwe
included only those consecutive measurements that had at
least onewith a value of 100mgor greater (cutoffs for citrate
150mg or greater, oxalate 25mg or greater, uric acid 0.2 gm
or greater and volume 2 L or less).

We used multivariable regression to evaluate whether
anypatient characteristicswere associatedwith variability
between collections. We did this by fitting separate logistic
regression models for each urine parameter, where our
outcome was a 20% or greater difference in the parameter
between 2 samples, and our predictors were patient age,
gender, region of residence and treating provider specialty.

All analyses were done using SAS� software, version
9.4. We performed 2-sided significance testing and set a
type I error rate at 0.05. The University of Michigan

Table 1. Comparing patients with 1 vs 2 urine collections on
initial evaluation

1 Collection 2 Collections

No. pts (%) 332,941 (82.6) 70,192 (17.4)
% Age:
18e34 15.67 13.74
35e44 16.74 17.95
45e54 22.66 23.05
55e64 24.42 26.87
65e100 20.51 19.04

% Male 54.83 55.23
% Urban 85.63 82.61
% Region:
Midwest 20.05 31.95
Northeast 30.40 29.58
South 36.02 29.50
West 13.53 8.68

% Specialty of ordering clinician:
Urology 83.20 16.80
Nephrology 78.21 21.79
Endocrinology 83.70 16.30
Primary care 81.79 18.21
Other 86.67 13.33
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