
BRITISH MEDICAL JOURNAL VOLUME 291 14 SEPTEMBER 1985 693

Nitrazepam was withdrawn in 38 children after a median of 1 1 years
(range 0-1-8-1). Maximum doses for these children averaged 12 mg/day
(range 2-50) for a median of 0-9 years (range 0- 1-6-1).
The 18 other children were still taking nitrazepam at the time of the

study-that is, for a median of eight years (range 1-13). Maximum doses
averaged 18 mg/day (range 2-45) for a median of four years (range 0 5-9-5).
The longer the children remained on the drug the higher the dose often
became. No change in pattern or number of seizures had been recorded in
nine of these 18 children after the administration of nitrazepam.
Only two of the 38 children in whom nitrazepam was withdrawn had

major seizures immediately after withdrawal. No worsening of seizures was
recorded in the others and some appeared to improve. Eight children were
reported to become more alert when the drug was withdrawn. Among the 56
children who were prescribed nitrazepam 15 were reported to be sleepy
while receiving the drug and 17 to have deterioration in motor skills or
ataxia. Four children stopped walking for periods of time, and three became
unable to sit.
About 60% of children with tuberous sclerosis are estimated to be

retarded.3 Psychosocial development is affected more than gross motor skill
and most learn to walk.4 We found highly significant associations between

No (%n)' of children with taberous sclerosis and myoclonic epilepsy whose first seizure was
before 3 months (n=21)

Children Children not
Factor concerned with epilepsy that might affect motor walking at 5 years walking at 5 years
development n= 11, n= 10

Taking nitrazepam at 5 years 1 9 6 67)*
Taking clonazepam at 5 years - -
Taking sodium valproate at 5 years 1 9 4 '0
'I'aking carbamazepine at 5 vears 2 18 3 (301
Taking phenytoin at 5 vears 6 55 2 20)
Taking two anticonvulsant drugs or more at 5 years 7 (64) 4 (40)
Taking three anticonvulsant drugs or more at 5 years - I (10)
Infantile spasms 10 (91) 9 (90)
Msoclonic epilepsy between 4 and 5 vears 5 (45) 5 150)
Severe epilepsv at S years

one or more seizures a dav excluding simple absences) 6 551 6 (60)

*p=002; x 2 exact.

the inability to walk at the age of 5 and both the early onset of seizures and
treatment with nitrazepam. The table concerns the 21 children who had a
first seizure before 3 months. Epilepsy factors were compared for those able
to walk and those unable to walk aged 5. Significantly more of those unable
to walk were taking nitrazepam. No other factor differentiated the groups.

Discussion

Our findings suggest that nitrazepam has side effects that may be
prejudicial to the motor and cognitive development of some of these
already handicapped children. Furthermore, there are children
other than those with tuberous sclerosis who have taken nitrazepam
in high doses for many years.
We are aware of the grave difficulties facing doctors who care for

children with refractory myoclonic epilepsy. For many such
children nitrazepam is undoubtedly effective in achieving initial
control of seizures, and for some it seems to remain effective for
some time. For others, however, its long term efficacy as an
anticonvulsant drug is less clear. We hope that our findings will alert
doctors to evaluate their practice of prescribing with regard to the
long term use of this drug in such children.

We thank all the doctors who let us see their hospital records and the
parents who allowed us to seek the information from the start.
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Normal variations in rate of albumin excretion and albumin to
creatinine ratios in overnight and daytime urine collections in
non-diabetic children

D J F ROWE, H BAGGA, P B BETTS

Abstract

Urine albumin excretion measured over consecutive weekends
and on repeated first morning collections from normal children
showed considerable variation both during the day and from day
to day in each subject. The results emphasise the need for
repeated measurement of albumin excretion in children to
confirm the presence of persistent microalbuminuria.
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Introduction

Urine albumin excretion above normal but Albustix test negative
(so called "microalbuminuria") may predict diabetic nephropathy.'
Intermittent microalbuminuria may also occur in children from
exercise and postural changes,2 increasing the scatter of the
reference range and the non-diabetic "false positive" rate. The use
of timed overnight urine samples may reduce these potential errors. 3

This study investigates the variations in daytime and overnight
urine albumin excretion in individual non-diabetic children.

Subjects and methods

The 12 subjects studied (seven girls and five boys aged 5-17 years) were
healthy children ofmembers of staff. They voided immediately before going
to bed, noting the time. Any night time urine was collected, as was the first
morning sample, again noting the time, for 14 days. Every daytime urine
sample over two weekends was also collected and its time noted, providing
complete 48 hour collections for eight of the subjects. Each sample was
weighed and frozen at - 200C.
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Albumin concentration was measured by immunoturbidimetry4 and
expressed as albumin excretion rates (ig/min) or as albumin to creatinine
ratios (mg/mmol). Urine creatinine was measured using the Jaffe reaction.

Statistical analysis was bv Student's t test on log transformed data.

Results

The table shows the overnight and daytime albumin excretion rates and
albumin to creatinine ratios recorded. Overnight albumin excretion rates
were less than 10 Ltg'min except in one sample (18 itg/min). Daytime rates
were significantly higher (up to 93 ug/min). Overnight albumin to
creatinine ratios were less than 4 mg/mmol, whereas the daytime collections
ranged up to 18 mg mmol (t=5 3; p<0 001).

Arnthmetic means, standard deviations (SD), and percentage coefficients of vanration CT") ofalbumin excretion rates and albumin to creatinine ratios ofovernight and
daatime urine collections in individual children, and overall log transformed results

Albumin Albumin:
Sub'ject No of excretion Observed No of creatinine Observed
No samples rate tig mrinm SD CV (Io range samples ratio mg mmol SD CV °%: range

Recumhentz,{rrvvnghi stamples
1 16 4-84 2 22 46 19-100 16 1 24 0-47 38 0 5-2 4
2 16 1-77 077 44 1 0- 4 1 16 0-86 0-37 43 03-18
3 16 1-64 0-41 25 1-2- 2- 16 0-75 0 21 28 0-5-1-3
4 16 1 81 1-64 90 0 6- 3 16 0(77 88 0-3-3-6
5 17 665 085 32 09- 4-2 17 1 32 078 59 0-5-37
6 14 2 52 0 46 1 8 2 1- 3 5 14 0 35 0-05 13 0 3-0Q4

s5 2-53 046 18 2 0- 3-0 047 0-16 35 0 3-0 7
8 1-54 0 51 33 0Q8- 2 4 0-42 0 09 22 0 3-0-6
9 8 13 0-80 38 1 1- 3 3 8 0-49 0 12 24 0-4-0 7
10 15 ; 44 3-86 71 2 -418-0 15 1-03 0-69 67 0 4-3 2
11 16 3-18 093 29 1 1- 48 16 0)91 028 30 06-1-3
12 11 437 122 28 25- 67 11 071 021 29 0-4-1 1

Total No of sample,. geometric mean 95°0 confidence limits'
157 25 0-79-7 8) 157 0-73 (0 26-2-10i

Ambulant daYtime samples
1 6 6 17 1 85 30 44- 90 7 1-88 1-00 54 1 -0- 4-0
2 13 2-65 0 59 22 1 7- 3-5 14 1l00 0-48 48 0-5- 2-0
3 10 1 75 0)44 25 1 2- 25 11 0-68 0-27 40 0-3- 1- 3
4 21 2 52 1.19 47 0 3- 5 5 21 0-97 0-47 49 0-2- 2-2
5 13 5 09 2 61 51 2 1-10 5 13 1-87 1-06 57 0-7- 4-0
6 11 1124 15 2 134 21l41-30 11 0-56 0-19 35 0-3- 1-0
10 9 52 1 315 61 4 2-93.1 9 10-1 5- 30 53 0-8-17-2
1 1 10 6 41 2 02 32 3 1-10 5 10 1-47 0-48 33 0-8- 2-3

Total No of samples, geometric mean 95°n confidence limits)*
93 4- 3- 0-52-35-1 96 1-2A-0 20-6-9)

*Log transformed data.
Converslon: .S to traditional untts-Creatinine: I mmol= 113 mg.

Daytime albumin excretion varied considerably both within and among
subjects-for example, one (subject 10) excreted from 2 to 93 Itg/min during
the day. By contrast, her sibling (subject 11) excreted between 3 and
11 Ltg/min during the day. These variations did not relate to changes in
posture or exercise.,
Two of the boys showed a reproducible increase in albuminuria (two to

three times higher than the mean of the remaining daytime samples) in the
second sample each morning.

Discussion

This study shows that in children there is considerable normal
variation in the overnight albumin excretion rate or albumin to
creatinine ratio from day to day, agreeing with data from 24 hour
collections in adults.' These variations are unrelated to plasma
albumin concentration, diuresis, or extracellular fluid volume and
must therefore reflect changes in glomerular permeability or tubular
reabsorption. Daytime fluctuations in excretion rates and albumin
to creatinine ratios varied over 10-fold during the day in some
subjects. Regular changes in albumin excretion also occurred in
some, presumably related to posture. Within any one subject

regular patterns of changes in albumin excretion might recur from
one weekend to the next.
We assume that variations in albumin excretion occur to at least

the same extent in diabetic children. Exercise related changes in
albuminuria have been noted in other studies.2 We therefore
emphasise that this pronounced variability in proteinuria should be
taken into account when interpreting "microalbuminuria" data in
diabetic patients. The results from single urine samples may be
misinterpreted and persistent microalbuminuria should be con-
firmed on repeated samples, as our own studies (unpublished) and
others' show that intermittent microalbuminuria may be common.
These episodes may coincide with worsening glycaemic control in
some patients or be unrelated. We do not know whether this
indicates an early stage in the progression through persistent

microalbuminuria to clinical nephropathy. Persistent micro-
albuminuria, however, appears to predict clinical nephropathy.
It must therefore be prudent to identify microalbuminuria early in
the diabetic process and to establish whether it is intermittent or
persistent, preferably using overnight timed samples.

We thank the children and their parents for their persistence in providing
urine collections, Mrs Jane Mackinnon for expert secretarial help, and the
chemical pathology staff for creatinine measurements.
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