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Summary of research 
Introduction 
Nocturia (waking up to void at night) is associated 
with multiple causes and stages of disease, and often 
multiple causes can co-exist within the same patient. 
Nocturia symptoms can be expressed 
mechanistically as an imbalance between nocturnal 
diuresis and functional bladder capacity (FBC) 
overnight.  Reduced FBC due to e.g., overactive 
bladder or benign prostate enlargement increases 
the likelihood of nocturia. For excessive nightly urine 
production (nocturnal polyuria [NP]), the causes may 
be related to disturbances in hormones, congestive 
heart failure, hypertension, sleep apnoea, or renal 
insufficiency.  
Research 
In a systematic literature review, we evaluated the 
suggested diagnostic definitions and we found that 
these definitions of NP were based on limited data 
and when evaluated by independent study cohorts, 
they performed poorly. These findings illustrate the 
inconclusive nature of current NP definitions.  We 
then applied a pragmatic approach by testing 
predictive modelling (machine learning technique) to 
determine which independent variables contribute 
to discriminating patients with clinically significant 
nocturia from those with no or mild nocturia. As data 
source we used data from patient voiding diaries and 
individual factors such as age, BMI, and gender at 
birth.  The first model was a post hoc analysis of 
existing data as a pilot study. The  

 

 

 

 

 

 

model showed an excellent fit. We applied the same 
technique to a much bigger data set. A dataset of 
1479 patients (males/females with a broad age 
span). We tested the same factors as in the previous 
smaller model and concluded that the nocturnal 
urine production per hour (NUPh) in combination 
with sleep duration, and FBC had excellent 
performance. Factors such as 24-hour urine output, 
fluid intake, age, gender at birth and race played a 
less important role. The final aim was to test the 
predictive modelling in treatment response to an 
antidiuretic to enable better clinical management. 
Unfortunately, the desired results could not be met. 
The observed negative result can be related to the 
selection of our primary endpoint, the working 
mechanism of the antidiuretic and/or potential high 
impact of noninterventional changes in patient 
behavior.  
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A possible limitation of my work is that the results 
were based on retrospective analysis of data 
generated from prospectively accrued clinical trial 
cohorts. However, due to considerable ambiguity 
regarding prior definitions of NP and factors which 
importantly influence nocturia, this field of research 
was relying on data from many cohorts with small 
sample sizes that were not possible independently 
replicate or validate in other studies. My research 
has been based on a considerate use of resources, in 
this case existing large databases, which had not 
been used before to clarify whether a predictive 
model would be of clinical value, and whether we 
could identify a definition of NP, or reject definitions 
of NP that would not provide any clinical value 
before embarking on a large prospective study. 
Clinical application 
My data show that machine learning technique can 
be used in this research field but will require more 
data collection including the development of an 
‘app’ for full usability. The modelling is complicated, 
and software programming is warranted.  
Near term application of my research findings are: 
1) A requirement of a comprehensive diagnosis 
process to identify the patho-physiology of nocturia.  
2) A recommendation to use the NUPh definition for 
excessive nightly urine production and focus less on 
other definitions in the public domain.  
3) For certain risk patients it may be beneficial to 
identify the nature of the excessive urine production, 
recognizing a complicated process. 
4) An anti-diuretic may be tested for a trial period 
and outcome measured as holistic patient benefit.  
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