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Objective

To determine if monthly urinary patterns of estrogens and progesterone
metabolites, collected as dried urine samples and measured with a
validated GC-MS/MS assay, differ between women with laboratory
evidence of ovulation and women with no laboratory evidence of
ovulation.

Materials and Methods

This was a retrospective observational cohort study conducted using a
database containing 144,561 laboratory accessions that were submitted
between January 1, 2016 and December 9, 2019 by 129,883 patients.
These patients collected urine samples on filter paper at home and
sent these collections to the laboratory to be processed. From this
database, 1604 individuals completed a cycle collection and met
inclusion criteria for the study (female sex, age between 17

and 50 years, body mass index [BMI] between 16 and 55 kg/m?,

and urinary creatinine > 0.1ng/mL). Progesterone was measured

as its urinary progesterone metabolites 5a-pregnane-3a, 20a-diol
(a-pregnanediol) and 5B-pregnane-3a, 20a-diol (B-pregnanediol), with
total pregnanediols calculated as a-pregnanediol plus B-pregnanediol.
Estrogen was also measured via the urinary metabolites with total
estrogens calculated as the sum of all 10 measured metabolites.
Ovulation was defined as a peak B-pregnanediol > 600 ng/mg-Cr and a
peak a-pregnanediol > 200 ng/mg-Cr or a change in total pregnanediols
> 650 ng/mg-Cr. Mixed models to account for repeated measures were
used to compare hormone patterns between women who showed
evidence of ovulation and those who did not.

Results

Of the 1604 patients included in the study, 83% (1336) showed evidence
of ovulation. The mean age (+ SD) was 36.5 + 6.8 for the group that
showed evidence of ovulation and 34.3 + 9.3 for the group that did not.
The mean BMI was 24.1 + 4.6 for the ovulation group and 24.6 + 5.5 for
the anovulatory group. No statistically significant difference existed
between either the mean age (p = 0.15) or BMI (p = 0.43). A mixed model
showed that the difference in the trajectories of total pregnanediols
between those who ovulated and those who did not differed
significantly (mean difference = 545.67 t 28.2 ng/mg-Cr/day; p<0.0001).
Similarly, in the mixed model evaluating differences in the patterns of
total estrogens over the month, the trajectories differed between
those who did and did not ovulate (mean A = 13.2+3.5 ng/mg-Cr/d). The
individual pregnanediol and estrogen measures resulted in similar
findings when analyzed separately.

Urinary Estrogen and Progesterone Metabolite Patterns in Ovulatory and
An 0 \VAV IatO ry Women Mark Newman, MS"*; Doreen Saltiel MD, /D'; Bryan P. Mayfield, PharmD’?; Frank Z. Stanczyk, PhD, MS?

"Precision Analytical, Inc, McMinnville, OR; Texas Tech University Health Sciences Center Jerry H Hodge School of Pharmacy, Dallas, TX;
3University of Southern California Keck School of Medicine, Los Angeles, CA

Subject Characteristics

Progesterone & Estrogen Metabolite Patterns

Ovulation Detected? —e- Yes -+~ No

Monthly Patter?P;fgi?ec:ii:'\l;llertiar:;;i)p-pregnanediol Monthly Patter?P:)c)fgI;Ilcteec:ci;:l\tllertialzlr;{e)a-pregnanediol Va ri able TOtaI OVUI atory AnOVUI atory p value
Age (years) 36.1+£7.3 |36.5+£6.8 34.3+9.3 0.15
BMI (kg/m?) 242+47 |241+46 |246+55 |0.43
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*Mean + standard deviation for normally distributed variables; Median (IQR) for variables with a skewed distribution.
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Conclusions
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The method used in this study effectively captured the expected
estrogen and progesterone metabolite patterns in women

who showed laboratory evidence of ovulation. The results also
showed clear and significant differences in these patterns
between women who ovulated and women who did not. Further
research comparing this method with more definitive methods
of ovulation confirmation, such as ultrasonography, is needed.
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Impact Statement
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The results of this study demonstrate the potential for this tool
to provide an easy to collect, lower

cost, non-invasive option for clinicians and researchers
investigating clinical scenarios involving

ovulation status.
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to view our poster and additional information
regarding our research. Copies of this poster and
04- associated materials are for personal use only and
may not be reproduced without written permission
from the authors. To request permission or to ask
questions about the poster, please contact Mark
Newman at mnewman@dutchtest.com
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