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Letters to the editor

‘The acidosis paradox: asphyxial brain injury without coincident
acidemia’ 
SIR–Hermansen raises important clinical issues in his anno-
tation: ‘The acidosis paradox: asphyxial brain injury without
coincident acidemia’,1 which provides data supporting the
relative protective effect of mild to moderate lactic acidemia
to the brain. By contrast, non-acidaemic babies with 1-minute
Apgar score of less than 3 fared poorly.

The suggestions that asphyxiated babies with acidemia
(possibly arising from a lag-time between tissue acidosis and
the advent of acidemia) might benefit from cerebral vasodi-
latation of acidemia, ability to utilize lactate as a nutrient, the
Bohr effect, or suppression of excitatory amino acids are
clearly appealing explanations for more severe brain injury in
those without acidemia.

Apart from lactic acid tissue sequestration, an alternative
explanation for the lack of severe lactic acidosis presumably
includes concomitant hypoglycaemia. This seems relevant
as an inability to raise lactate levels in the face of hypogly-
caemia would expose the brain to injury from lack of appro-
priate fuel substrate, as hepatic ketogenesis is known to be
limited in the newborn, and fails to rise in the fasted new-
born and in the hypoglycaemic newborn.2 Particularly rele-
vant is the reporting of inappropriate hyperinsulinism in
postasphyxial newborns, which was associated with poor
neurodevelopmental outcome.3 In an Indian study of 2224
babies screened for hypoglycaemia the risk factors for this
condition included: birth asphyxia (24.2%), diabetic mothers
(23.8%), respiratory distress (13.9%) and septicaemia
(11.6%).4 This poses the question: ‘How many of the babies in
the various studies quoted also exhibited hypoglycaemia?’.

Low birthweight is one of the most significant predictors of
asphyxia. Asphyxia occurred in 68% of babies of less than
1000g birthweight and decreased to 1.2% in babies of 3 to 4kg
birthweight.5 But gestational maturity also determines out-
come since the impact of asphyxia on neonatal mortality is
most pronounced in more mature babies: the mortality
increasing only 3-fold in babies of less than 34 weeks’ gesta-
tion but over 27-fold for babies of greater than 38 weeks’ ges-
tation.5 This indicates different selective vulnerability to
asphyxia in babies of differing birthweight and gestational age.

On a technical note, it would have been useful to know how
many children, in absolute terms, fell into the high-risk cate-
gories for cohorts in Table I. In the Dennis et al. study,6 although
9 out of 10 children with a 1-minute Apgar of less than 3 and
pH>7.18 had neurodevelopmental problems, the authors
state that ‘The highest proportion of unimpaired children was
found among those who were most severely acidotic at birth
(pH ≤7.04; 2 standard deviations below the mean), but this
finding was not statistically significant.’ Table II in Hermansen
(2003) leaves the reader uncertain concerning the ‘floating’
numbers between columns ‘pH7–7.2%’, and ‘pH>7.2%’.

These deliberations and the multiplicity of publications
in this field should caution against reliance on single vari-
ables as predictors of outcome.
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‘Hermansen replies’
SIR–I appreciate the critical evaluation that Dr Lin has given
to ‘the acidosis paradox.’ Dr Lin apparently accepts the con-
cept that some asphyxiated newborns do not become aci-
demic, and furthermore these infants are at higher risk of
adverse outcomes than those asphyxiated newborns that
develop a mild or moderate acidemia.

Our annotation, in ‘Developmental Medicine & Child
Neurology’, proposed various possible mechanisms for this
‘beneficial acidemia’, and Dr Lin suggests two other reason-
able explanations: firstly, that some asphyxiated babies may
have a concomitant hypoglycaemia, where the combination
of asphyxia and hypoglycaemia may present a very high risk
situation regardless of the level of acidemia; and secondly,
that other factors such as gestational age and maturity may
influence an infant’s susceptibility to damages from asphyxia,
again regardless of the level of acidemia.

Finally, Dr Lin asks for a clarification of Table II. Three refer-
enced studies combined all infants with a pH>7, and it was
not possible to determine how many had mild/moderate
acidemia (pH7–7.2) and how many had no acidemia
(pH>7.2). The infants between the two columns in Table II
represent the combination of all these infants with a pH>7.
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‘Attention deficits and subclinical epileptiform discharges: are
EEG diagnostics in ADHD optional or essential?’
SIR–We read with interest two recent papers in ‘Developmental
Medicine & Child Neurology’1,2 regarding the association of
childhood epilepsy and attention-deficit–hyperactivity disor-
der (ADHD). Both studies were focused on neuropsychiatric
disorders in children with epilepsy. Based on a recent study on



ADHD and associated subclinical electroencephalogram (EEG)
discharges,3 we would like to present arguments on an
association between epilepsy and ADHD from a child psy-
chiatrist’s perspective.

We examined Rolandic spikes in 483 children with ADHD
without epilepsy, and found a significantly higher frequency of
spikes than expected (5.6% and 2.4% respectively; p<0.001);
we based our expected value for frequency on epidemiologi-
cal studies.3 None of the patients had a bioelectrical status
epilepticus during slow-wave sleep. Our data replicated
previous reports on the same incidence of focal epileptiform
discharges in children with ADHD without epilepsy.4 In our
study, children with ADHD with Rolandic spikes were signifi-
cantly younger at admission than those with ADHD only.
This suggests that Rolandic spikes, or the underlying
mechanisms of epileptogenesis, will either decrease the vul-
nerability threshold or advance the onset of ADHD. Since the
temporal sequence of the manifestation of subclinical epilep-
tiform activity in relation to ADHD cannot be assessed in ret-
rospect, then we must remain speculative as to whether our
data present an example of the successive comorbidity out-
lined by Noeker and Haverkamp.2 Future studies will have to
determine whether antiepileptic treatment instead of, or
adjunctive to, stimulants is justified for this ADHD subgroup.

Our study, in contrast to the findings of Dunn et al.,1

showed that children with ADHD plus Rolandic spikes tend to
exhibit more hyperactive-impulsive symptoms than those with
ADHD only. As in most psychiatric samples,5 these symptoms
were evident in a larger proportion of those diagnosed with
ADHD combined type than ADHD inattentive type. In addi-
tion, preliminary results of an ongoing neuropsychological
study suggest that children with ADHD with Rolandic spikes
show a higher frequency of impulsive behaviour compared to
children with ADHD without spikes. This is indicated by a sig-
nificantly larger amount of commission errors in a cued con-
tinuous performance task.6 These findings add to the data
provided by Noeker and Haverkamp,2 who reported selective
and sustained attention deficits in their patients with epilepsy.

In conclusion, these results give rise to two points: firstly,
whether there is a relationship between ADHD symptoms
and the presence of the epileptiform discharges; and sec-
ondly, the importance of performing EEGs in the diagnostic
assessment of ADHD.

The EEG remains controversial, as part of the routine
assessment of ADHD. The American Academy of Child and
Adolescent Psychiatry practice parameters for the assessment
and treatment of children with ADHD,7 advise an EEG only in
the presence of clinical suggestions of either seizure disor-
ders or of focal neurological signs, or degenerative conditions
in children and adolescents with psychiatric disorders.
However, there is an increasing awareness that a considerable
proportion not only of children with Rolandic epilepsy but
even of nonepileptic children with subclinical Rolandic dis-
charges have associated neuropsychiatric deficits resembling
features typically observed in ADHD.3,8 The similarity
between Rolandic epilepsy and ADHD is demonstrated by the
following shared diagnostic features: deficits of executive
functions; inhibition of control; being easily distracted; show-
ing impulsive behaviour; and externalizing behavioural symp-
toms.9,10 Moreover, both begin in early childhood and occur
more frequently in boys. Like Rolandic epilepsy, some cases of
ADHD seem to be limited by puberty. Another similarity is the

cerebral immaturity suggested by EEG.
As some children with ADHD, without seizures, degenera-

tive conditions, or focal neurologic signs show abnormalities
such as Rolandic spikes in a routine EEGs, the inclusion of EEG
in ADHD diagnostics seems essential to the identification of
this subgroup. The EEG is the indicator of the need for specific
testing, further evaluation and, perhaps, adequate therapy.

The waiver of routine EEG could result in the oversight of
subclinical epileptic discharges in a considerable number of
children with ADHD. We suggest that the update of practice
parameters for the assessment and treatment of children with
ADHD until puberty should include EEG, regardless of the lack
of a prior history of overt seizures or other obvious neurologi-
cal conditions.
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