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ABSTRACT

Objective : To evaluate whether shorter collection periods of urine could substitute the gold

standard of 24-hour collection for preeclamptic albuminuria.

Methods  : A prospective study on 42 preeclamptic women with a urine test strip value of 2+

was carried out at the Manipal College of Medical Sciences in Nepal over two years. For

each woman three timed single void samples and two 12-hour (day and night) samples were

collected and the albumin concentration in each of these samples were compared with the

24-hour urinary albumin excretion determined after adding these samples to account for

24-hour urine collection.

Results : The 12 hour night collection of urine matched most closely with the 24-hour urine

collection (median difference 30mg/L, interquartile range - 198 to 220mg/L); followed by

the 12-hour day collection (median difference -55.5mg/L, interquartile range - 264 to 116mg/

L). The albumin concentration in single void samples correlated poorly with the 24-hour

collection; however , the single void sample taken at beginning of the collection was closest

to the 24-hour gold standard (median difference - 97mg/L, interquartile range -1108 to

426mg/L).

Conclusion : 12-hour night samples can be used to replace the 24-hour gold standard urine

collection for preeclamptic proteinuria, being equally accurate, easier and quicker to collect.

Single void samples were inaccurate and are not recommended for assessing urine albumin

excretion in preeclamptic women.
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INTRODUCTION

Hypertensive disorders complicate 7% of
pregnancies and contribute to 12% of all maternal
deaths worldwide [1]. Patients with significant
proteinuria have a significant reduction in the mean
birth weight for gestational age compared to patients
with hypertension alone, due to intrauterine growth
restriction. In contrast, in women with hypertension
alone, the mean birth weight for gestational age is the
same as that in normotensive women [2].  Therefore,
early detection and timely management of patients with
proteinuria is beneficial to both the mother and the
fetus [2,3,4,5,6].

Screening for albuminuria is a part of standard
antenatal care, performed by urine dipstick analysis
on a random spot urine sample. If urine dipstick for
albuminuria shows a result of 2+ or more in absence
of bacteriuria, the gold standard of 24-hour
collection for quantification of albumin is carried out.
However, 24-hour collections are cumbersome,
difficult to perform on outpatients and may also be
inaccurate if collections are incomplete. In most
situations where management decisions have to be
taken quickly, results of 24-hour collections may not
keep pace with rapidly worsening clinical situations.
In such situations dipstick method has to be relied on,
but this method is fraught with error and correlates
poorly with 24-hour urinary protein [7,8]. The
accuracy of shorter collection periods needs to be
correlated with the gold standard of 24-hour
collections. In pregnant women, particularly if
admitted in hospital, the circadian variation in
albumin excretion is smaller or absent [9]; therefore, it
may be possible to use shorter collection periods.

The aim of this study was to evaluate the accuracy of
shorter collection periods of urinary albumin
excretion as a substitute for the 24-hour gold
standard.

METHODS

Forty two women with pre-eclampsia admitted to the
antenatal ward, in the Department of Obstetrics and
Gynaecology at  Manipal College of Medical Sciences,
Pokhara, Nepal, between June 2007 and May 2008
were included in the study. Inclusion criteria were
proteinuria of at least 2+, equivalent to an albumin
concentration of 500mg/L or greater, performed by
urinary dipstick method. Exclusion criteria included
women with history of urinary tract infection and
fever, confirmed by urine culture examination of
midstream urine; and women with pathological
vaginal discharge. Women with preexisting chronic
hypertension and other coexisting medical disorders
like anaemia, hypoproteinemia, liver disease, renal

disease and diabetes mellitus were also excluded from
the study.

There were 30 nulliparous and 12 multiparous women.
All women were booked antenatal cases and had been
attending outpatient antenatal clinic since pregnancy
was diagnosed in the first trimester. Hence baseline
weight and blood pressure values of all patients since
the first trimester were recorded. No dietary alterations
were recommended but al l patients were on
moderate bed rest of at least 7 to 8 hours during day
time. Thirty six patients were on antihypertensive drugs,
mainly alphamethyldopa and nifedipine. None of the
women were smokers. Informed consent was obtained
from all women.

All of these patients were scheduled for a 24-hour urine
collection on the basis of proteinuria greater than or
equal to 2+ by dipstick method. In addition, three single
void  urine samples were obtained and two 12-hour
samples (day and night) were collected. All samples
were collected over a period of 24 hours and
collection started on the morning following admission
to the hospital. The women were instructed on the
method of collection and were given clearly labelled
containers. Each container was marked with the
patient’s name, number of the container and
collection time. A 12-hour day sample was obtained
from 0700 hours to 1900 hours and 12-hour night
sample from 1900 hours to 0700 hours. Single void
values were obtained from 3 samples by first voiding
at the beginning of collection at 0700 hours, again at
1900 hours and finally at 0700 hours at the end of
collection. All the samples were mixed to form a
24-hour sample. The urine samples were stored at
4°C before analysis. The Beckman Array protein
system which uses the rate nephelometry method for
analyzing urine albumin was used. All tests were
analysed by well trained technicians at the laboratory
services of the Institution.

Since the albumin levels in spot urine samples were
reported in milligrams per litre, all values were
presented in the same units. The comparisons
between 24-hour collection and the other samples
were depicted graphically. Median differences between
the 24-hour sample and other samples were
calculated along with the interquartile ranges. All data
were entered into the computer and analysed using
SPSS software.

RESULTS

There were 38 complete collections; for 4 women
either one or both the single void spot samples were
missing (Table1). The mean age of the patients was
25 years and mean gestational age at the time of
admission was 236 days. Mean weight gain of the
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patients during pregnancy was 14.6 kg. The mean
systolic and diastolic blood pressure of the patients
during early pregnancy were 116mm Hg and 76mm
Hg respectively, whereas these values at the time of
admission were 156mm Hg and 103mm Hg. The mean
24 hour urine collection was 1.9 L (Table 2). The mean
plasma albumin concentration was 34.7g/L (SD 3.5g/
L) (reference interval : 29-43g/L); mean plasma uric
acid concentration was 3.9mg/dL (SD 0.34mg/dL)
(reference interval: 3.1-4.5mg/dL) and the mean
serum creatinine level was 0.95mg/dL (SD 0.22mg/
dL) (reference interval: 0.6-1.4mg/dL).

The median difference between the 24-hour and day
12-hour collection was -55.5mg/L (interquartile range
- 264 to 116mg/L) whereas median difference between
24-hour collection and night 12-hour sample was
30mg/L (interquartile range - 198 to 220mg/L); thus,
the night sample correlated better with the 24-hour
sample.

The median difference in albumin concentration
between the 24-hour and first spot sample was 97mg/
L (interquartile range - 1108 to 426mg/L). The median
differences between the 24-hour albumin
concentration and the second and third single void
samples were 334mg/L (interquartile range - 798 to
80mg/L) and 449mg/L (interquartile range - 720 to
190mg/L) respectively; thus the first sample taken in
the morning at the beginning of the collection
correlated best.

The relation between urine albumin concentration in
the single void, 12-hour (day and night) and 24-hour
collections are depicted graphically in Figure 1.
Albumin concentrations in the day and night samples
correlate well with the 24-hour sample as there is less
dispersion (Figure 1a,b); the night sample correlated
best. The albumin concentrations in the 3 single void
samples correlated poorly with the albumin
concentration in the 24-hour sample (Figure 1c,d,e)
as there is more graphical dispersion.  The albumin
excretion was overestimated in all samples, except
the night sample and the first void sample, as
indicated by the negative values for median differences.
Difference in albumin concentrations between the
24-hour sample and the 12-hour night sample has
the least variability and correlates best with the
24-hour collection.

DISCUSSION

In this study, urine albumin concentration measured
in the samples collected over 12- hours showed good
correlation with the 24-hour urinary albumin
concentration, whereas the single void specimens
showed very poor agreement with the 24-hour
collection. Therefore, single void specimens are not
recommended as a substitute for the gold standard
of 24-hour collections. Overestimation of albumin
excretion may lead to planned interventions such as
preterm delivery whereas underestimation may lead
to delay in interventions and increased maternal and
perinatal morbidity.

In rapidly deteriorating clinical situations where
management decisions have to be taken quickly,
frequent urine analysis are required which should be
accurate, easy to perform and inexpensive. A 24-hour
collection is tedious to perform and takes at least 25
hours, thus delaying management decisions. Often,
decisions are based on single void specimens which
are inaccurate. Dipstick urine protein is inaccurate for
diagnosis of pre-eclampsia because 64-66 percent of
the patients who had negative or traces of protein still
had significant proteinuria [5,10]. Single void urinary
albumin/creatinine ratio has been advocated as a valid
estimate of 24-hour urine protein [11-14], whereas
other studies have reported a poor correlation of this
value [15,16].

Some studies have reported a diurnal variation in
urinary albumin excretion especially in diabetic patients
[17]. Protein excretion tends to increase with
ambulation and upright body position, which produces
renal vasoconstriction and altered permeability of the
glomerular barrier [18]. These physiological factors are
thought to produce a diurnal variation in protein
excretion. This study was performed on women who
were on a regimen of bed rest, therefore variability in
protein excretion on account of posture is unlikely. In
this study, both the 12-hour samples correlate well
with the 24-hour sample, hence it is unlikely that this
variability influences results in patients with pre-
eclampsia. Even in an outpatient setting, patients with
pre-eclampsia are usually prescribed a regimen of bed
rest, and a 12-hour collection would be easiest to
complete. A 12-hour collection,  particularly the night
sample is recommended as it correlates best with the
gold standard, is easy to collect and gives results
quickly in rapidly changing clinical situations.

30
Comparison of Overnight, Day and Single Void Samples with 24 Hour Urine

Collection in the Assessment of Preeclamptic Albuminuria



29
Comparison of Overnight, Day and Single Void Samples with 24 Hour Urine

Collection in the Assessment of Preeclamptic Albuminuria

patients during pregnancy was 14.6 kg. The mean
systolic and diastolic blood pressure of the patients
during early pregnancy were 116mm Hg and 76mm
Hg respectively, whereas these values at the time of
admission were 156mm Hg and 103mm Hg. The mean
24 hour urine collection was 1.9 L (Table 2). The mean
plasma albumin concentration was 34.7g/L (SD 3.5g/
L) (reference interval : 29-43g/L); mean plasma uric
acid concentration was 3.9mg/dL (SD 0.34mg/dL)
(reference interval: 3.1-4.5mg/dL) and the mean
serum creatinine level was 0.95mg/dL (SD 0.22mg/
dL) (reference interval: 0.6-1.4mg/dL).

The median difference between the 24-hour and day
12-hour collection was -55.5mg/L (interquartile range
- 264 to 116mg/L) whereas median difference between
24-hour collection and night 12-hour sample was
30mg/L (interquartile range - 198 to 220mg/L); thus,
the night sample correlated better with the 24-hour
sample.

The median difference in albumin concentration
between the 24-hour and first spot sample was 97mg/
L (interquartile range - 1108 to 426mg/L). The median
differences between the 24-hour albumin
concentration and the second and third single void
samples were 334mg/L (interquartile range - 798 to
80mg/L) and 449mg/L (interquartile range - 720 to
190mg/L) respectively; thus the first sample taken in
the morning at the beginning of the collection
correlated best.

The relation between urine albumin concentration in
the single void, 12-hour (day and night) and 24-hour
collections are depicted graphically in Figure 1.
Albumin concentrations in the day and night samples
correlate well with the 24-hour sample as there is less
dispersion (Figure 1a,b); the night sample correlated
best. The albumin concentrations in the 3 single void
samples correlated poorly with the albumin
concentration in the 24-hour sample (Figure 1c,d,e)
as there is more graphical dispersion.  The albumin
excretion was overestimated in all samples, except
the night sample and the first void sample, as
indicated by the negative values for median differences.
Difference in albumin concentrations between the
24-hour sample and the 12-hour night sample has
the least variability and correlates best with the
24-hour collection.

DISCUSSION

In this study, urine albumin concentration measured
in the samples collected over 12- hours showed good
correlation with the 24-hour urinary albumin
concentration, whereas the single void specimens
showed very poor agreement with the 24-hour
collection. Therefore, single void specimens are not
recommended as a substitute for the gold standard
of 24-hour collections. Overestimation of albumin
excretion may lead to planned interventions such as
preterm delivery whereas underestimation may lead
to delay in interventions and increased maternal and
perinatal morbidity.

In rapidly deteriorating clinical situations where
management decisions have to be taken quickly,
frequent urine analysis are required which should be
accurate, easy to perform and inexpensive. A 24-hour
collection is tedious to perform and takes at least 25
hours, thus delaying management decisions. Often,
decisions are based on single void specimens which
are inaccurate. Dipstick urine protein is inaccurate for
diagnosis of pre-eclampsia because 64-66 percent of
the patients who had negative or traces of protein still
had significant proteinuria [5,10]. Single void urinary
albumin/creatinine ratio has been advocated as a valid
estimate of 24-hour urine protein [11-14], whereas
other studies have reported a poor correlation of this
value [15,16].

Some studies have reported a diurnal variation in
urinary albumin excretion especially in diabetic patients
[17]. Protein excretion tends to increase with
ambulation and upright body position, which produces
renal vasoconstriction and altered permeability of the
glomerular barrier [18]. These physiological factors are
thought to produce a diurnal variation in protein
excretion. This study was performed on women who
were on a regimen of bed rest, therefore variability in
protein excretion on account of posture is unlikely. In
this study, both the 12-hour samples correlate well
with the 24-hour sample, hence it is unlikely that this
variability influences results in patients with pre-
eclampsia. Even in an outpatient setting, patients with
pre-eclampsia are usually prescribed a regimen of bed
rest, and a 12-hour collection would be easiest to
complete. A 12-hour collection,  particularly the night
sample is recommended as it correlates best with the
gold standard, is easy to collect and gives results
quickly in rapidly changing clinical situations.

30
Comparison of Overnight, Day and Single Void Samples with 24 Hour Urine

Collection in the Assessment of Preeclamptic Albuminuria



31
Comparison of Overnight, Day and Single Void Samples with 24 Hour Urine

Collection in the Assessment of Preeclamptic Albuminuria

Table 2. Patient characteristics
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Table 1a to e. Relation between albumin concentration in 12 hour day,
                        night and first, second and third single void specimens
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ABSTRACT

There is an increasing trend of subspecialisation across all fields of medicine. We describe

the results of a survey carried out in 2006 by the College of Obstetricians and Gynaecologists

(Singapore) amongst the registered Obstetricians & Gynaecologists on the Singapore Medical

Council Register. The survey looked into the fraternity’s perceptions and views on subspecialty

training and development in O&G in Singapore.

BACKGROUND

The inexorable trend across all specialties in medicine
is increasing subspecialisation. This is the result of the
explosion of knowledge and has led to more doctors
learning and doing more in a narrower field in a given
specialty. The huge advances in technology have made
it nearly impossible for one doctor to deliver excellent
quality care for common conditions, much less every
condition. It was just a matter of time before
fragmentation of care occurred. Obstetrics &
Gynaecology is no exception and the subspecialties
of reproductive endocrinology and inferti l ity,
gynaecological oncology, maternal-fetal medicine and
urogynaecology are fairly established in many places
in the world. Others include O&G ultrasonography,
genito-urinary medicine, contraception and minimally
invasive surgery. While it is generally agreed that
subspecialty development in O&G is already well

underway in hospitals and teaching institutions, there
is no consensus amongst the College education
council as to its future development in Singapore.

For the American College of O&G, time-limited
subspecialty certificates have been issued since 1987
(in Gynae Oncology, Maternal-fetal medicine,
Reproductive Endocrinology and Infertility) and the
College of O&G in Australia had formed 5 groups of
subspecialties 22 years ago (Gynaecology Oncology,
Reproductive Endocrinology & infertility, Obstetric &
Gynaecological Ultrasound, Urogynaecology and
Maternal & Fetal Medicine). The Royal College of O&G,
UK has subspecialty training programmes in
Maternal Fetal Medicine, Reproductive Medicine,
Urogynaecology, Gynaecology Oncology and Sexual
and Reproductive Health which is a statutory function
of Postgraduate Medical Education and Training Board
(PMETB).

As more O&G specialists return from overseas with
sub-special ist O&G qualif ications, there wil l
undoubtedly come a time when our specialist register
needs to acknowledge sub-specialist qualifications.

When the Chapter of O&G, Academy of Singapore
evolved into the College of O&G, Singapore in 2004,
four subsections (Gynaecological Oncology,
Reproductive Medicine, Maternal- Fetal Medicine and
Urogynaecology) were created and their committee
members were selected by a postal vote of the
College Fellows. Post-election, there were concerns
from specialists (as opposed to “subspecialists”) that
the majority of subsection members all had
subspecialty interests.
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