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ELECTROENCEPHALOGRAM BASE RHYTHM IN AIDS PATIENTS

G. FERNANDES DO PRADO *, A. BAPTISTA DA SILVA **, J.G. CAMARGO LIMA ***

SUMMARY — We studied the EEG of 73 patients diagnosed with HIV infection, with or
without secondary complications. Sixty-eight belonged to CDC (Center for Disease Control)
group IV and 38 presented signs or symptoms of encephalic neurological impairment. Rhytms
constituting base activity were alpha (65.75%), beta (13.70%), theta (12.33%), and delta (8.22%).
The alpha rhythm presented two modes: slow (8 to 9 Hz) in 25/48 or 52.08% of the cases
and not-slow (>9 to 13 Hz) in 23/48 or 47.92% of the cases. The alpha slow-mode has been
observed in about 10 to 15% of the normal population, with the 8 Hz frequency being found
in only 1% of the normal adult population, which suggests that in some manner HIV is
implicated in the slowing-down of the EEG base rhythm in AIDS patients. The patients from
CDC group IV with encephalic neurological involvement presented a base rhythm significantly
lower than those with non-encephalic involvement or the absence of neurologica: impairment.
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Ritmo de base no eletrencefalograma de pacientes aidéticos

RESUMO — Estudamos o EEG de 73 pacientes com diagnoéstico de infecgdo pelo HIV, com
ou sem complicacdes secunddrias. Sessenta e oito deles pertenciam ao grupo IV de CDC
(Center for Disease Control) e 38 apresentavam sinais ou sintomas de comprometimento ence-
falico. Os ritmos que constituiram a atividade de base foram o alfa (65,75%), o beta (13,70%),
teta (12,33%) e o delta (8,22%). O ritmo alfa apresentou duas modalidades: a lenta (8 a
9Hz) em 25/48 ou 52,08% dos casos e a nédo-lenta (9 a 18Hz) em Z3/48 ou 47,92% dos casos.
A moda.idade lenta do ritmo alfa é observada em cerca de 10 a 15% da populagdo normal,
sendo a frequéncia de 8Hz encontrada em apenas 1% da populacio adulta normal, o que
sugere que o HIV de alguma maneira estd implicado na lentificacido do ritmo de base no
EEG de pacientes aidéticos. Os pacientes do grupo IV do CDC com envolvimento neurolégico
encefdlico apresentaram ritmo de base significantemente menor que aqueles com envolvimento
neurolégicc néo encefilico ou auséncia de comprometimento neurolégico.

PALAVRAS-CHAVE: AIDS (SIDA), EEG, infeccio por HIV, ritmo de base.

AIDS (acquired immunodeficiency syndrome) was described in 19813, It
acquired epidemic proportions, causing thousands of victims, and is caused by
a virus known as HIV (human immunodeficiency virus) which infects CD4-+
cells such as the lymphocytes and macrophages. The macrophages are resistant
to te virus’ cytopathic effects, becoming their vehicles at the nervous system
level — the Trojan horse hypothesis 16, AIDS is classified in four groups: (I)
acute infection, (II) asymptomatic infection, (III) persistent generalized lympha-
denopathy, and (IV) other signs and symptoms arising from HIV infection 4.

The EEG of the AIDS patients was studied in 1985 by Enzensberger. He,
and other authors, observed that the slowing-down of base activity was the most
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important and frequent alteration, found principally in CDC group IV and in
patients with the so-called AIDS demential complex 5919, Since the first EEG
studies in AIDS patients, it has been accepted that this slowing-down of the
base rhythm arose from direct action by the virus on the nervous system. The
studies in which the patients with secondary complications (infections, neopla-
sias, metabolic alterations, and others) were excluded also permitted the same
conclusion 12,14,

MATERIAL AND METHOD

We conducted EEGs on 73 patients diagncsed with HIV infection. Sixty-eight of them
belcnged to CDC group IV, one to group III, and four to group II. Patients with and
without secondary complications were inciuded. The minimum age was 11 years old; the
maximum, 57; and the median was 32.8 years old (SD—8.9 years). Neurological evaluation
included the clinical exam and cerebrospinal fluid (CSF) of all patients and computerized
tomography of the cranium of nine.

The EEG was conducted with Berger Model TP 119 and Meditron equipment according
to international criteria, using the 10-20 system for marking the head, 0.3s time constant,
3tmm/s paper velocity and an increase of 50 microvolt/5mm in the deflection of the pins.

The neurological evaluation permitted classification of these patients into three groups:
(A) with “encephalic involvement” (signs and/or symptoms of telencephalic or cerebral trunk
impairment; 38 patients); (B) with “nonencephalic involvement” (gsigns and/or symptoms of
impairment of the spinal cord and/or peripheral nerves; 16 patients); and (C) with “absence
of neurological involvement” (patients in whom clinical signs of encephalic, spinal cord or
peripheral nerves impairment were not observed; 19 patients).

Base activity was measured visually with a millimetric ruler, choosing the areas of
greatest expression of this rhythm for gauging its frequency. When this rhythm showed
variation in frequency during the examination, we considered the highest value. When the
base rhythm was formed by the alpha rhythm, it was divided into slow alpha (8-9 Hz) and
not-slow alpha (>9 Hz) 5.

We compared the distribution of the base rhythm in groups A, B, and C, as well as
group A with groups B and C combined into one group.

In the 38 patients with encephalic involvement, we excluded those showing one or more
secondary complications 7, fast EEG rhythms35 and those with convulsive crises and mental
confusion 5; the base rhythm of the EEGs of the 21 remaining patients were compared, and
for them diagnoses were: neurocryptococcosis (NC), 10 patients; cerebral toxoplasmosis (CT),
7 patients; and demential syndrome (DS), 4 patients.

The following statistical tests were applied: (1) analysis of the wariation of Kruskal-
Wallis posts in order to compare the base rhythm according to the groups with neurological
involvement and in order to compare the base rhythm according to the groups with diseases
that provoked encephalic involvement; (2) Mann-Whitney test with approximation to the
normal curve in order to compare the groups with neurological involvement.

RESULTS

Analysis of the base rhythm of 73 patients allowed us to observe that alpha rhythm was
present in 48 patients (65.76%). Betha rhythm was observed in 10 patieents (13.70%), theta
rhythm in 9 (12.33%), and delta rhythm in 6 patients (8.22%).

In the 48 patients with alpha rhythm in the base activity, 25 (52.08%) showed slow alpha
and 23 (47.92%) presented alpha greater than 9 Hz. The average frequency of alpha in the 48
patients was 9.7 Hz. We had 40 (54.79%) abnormal, 17 (23.29%) borderline (with sligth non-
specific and non-lateralized abnormalities, and/or slow alpha 59, and 16 (21.92%) normal EEGs.
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Patients in group A showed a significantly lower base rhythm than those in group C
(Table 1). Patients in group A showed a significantly lower base rhythm than those in
groups B and C combined (Table 2).

The base rhythm in 21 patients with encephalic involvement due to cerebral toxoplas-
mosis, demential syndrome, and neurocryptococcosis were not significantly different when
these three groups were compared (Table 3).

Table 1. Distribution of base rhythm according to groups A, B and C.

A B C
2 14 9 14
14 8 14 12
8 9 11 8
8 10 8 14
7.5 9 8 8
5 11 8 1
7 10 12 9
1 3.5 9 14
10.5 10 6 8
6 7.5 10 12
7 3 8 9
14 10 10 12
7.5 14 9 9
8.5 10 10 9
9 2 14 12
8 12 11 11
3 10 2 1
8 14 9

10 7

M 32.09 37.50 46.89
R 1219.50 637.50 844.00

A, cuncephaiic involvement; B, non-encephalic involvement; C, absence of neurologicai invoive-
ment; M, mean position; R, sum of positions.

Analysis of variance by XKruskal-Wiallis-Position: H critical = 5.99; H calculated =— 6.04%.
The groups differ significantly.

Dunn Test:

Pairs AVDBPAL MSD2
AB. 5.41 14.80
AC 14.80* 14.51
BC 9.39 17.15

Groups A and C differ significantly.

1 Absolute value of difference between position averages; 2 Minimal significant difference.
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Table 2. Distribution of base rhythm according to groups A and B+C.

A B+ C
2 14 9 14
14 8 14 12
8 9 11 8
8 10 8 14
7.5 9 8 8
5 11 8 1
10 12 9
11 3.5 14
10.5 10 8
6 7.5 10 12
7 3 8 9
14 10 10 12
7.5 14 9 9
8.5 10 10
9 2 14 12
8 12 11 11
3 10 2 11
8 14 9
10 7
M 33.76 46.89
X 8.84 10.61

A, encephalic involvement; B + C, combining of groups

involvement; M, mean position; X, sum of positions..

Mann-Whitney Test with approximation to normal curve:
The values of the frequencies of base rhythm

= 2.26*,
group B +4- C.

Table 3. Study of base rhythms related to groups with

mential syndrome (DS), and neurocryptococcosis (NC).

with non-encephalic neurological

Z critical = 1.96; Z calculated
are significantly greater in the

cerebral toxoplasmosis (CT), de-

Groups
TC sSD NC
8 10 9
7 8 8
11 7 10
8.5 7.5 3
9 8
11 7.5
10 12
7
9
10
M 12.35 9.78 9.75
R 123.50 68.50 39.00

M, mean position; R, sum of positions.

Analysis of variance by Kruskal-Wallis Position: H critical = 5.99; H calculated = 0.90. The

groups do not differ significantly.
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COMMENTS

Knowledge of how EEG base rhythms behave in AIDS patients with or
without neurological impairment is useful to the electroencephalographist, in
spite of the multiple factors susceptible to modifying them in a heterogeneous
population, where we observed from asymptomatic patients to those with acute
secondary complications: opportunistic infections, metabolic disturbances, ence-
phalitis, meningoencephalitis, convulsions, and other pathologies 1.8,10,11,17,

In spite of the various affections to which those patients can be submitted,
alpha rhythm was present in 48 (65.75%) and fast rhythms in 10 (13.70%).

Considering the EEGs in terms of base activity, there should have been
only 15 (2055%) abnormal exams according to this criteria. In our sample
there were 40 abnormal EEGS, the presence of asymmetries and abnormal paro-
xysmal activities being other causes of abnormality.

Upon making more detailed observations of the frequencies of the base
rhythms in those patients having it formed by the alpha rhythm, we observed
that it can be divided into two classes: one called slow alpha, with frequencies
ranging from 8 to 9Hz (inclusive), and another called not-slow alpha, with
frequencies greater than 9Hz (up to 13 Hz).

Slow alpha was present in 25/48 EEGs (52.08%) with alpha in the base
activity. Enzensberger, studying 26 AIDS patients, observed slow alpha in 13
(50%) of them, which is frequently confirmed by all authors who have studied
EEG in AIDS patients, including when patients with AIDS-related complications
are excluded 2.5,15,18, These EEGs showing alpha rhythm, an expressive portion
of those patients’ EEGs, have been referred to as borderline or slightly abnor-
mal by some authors %19, We believe it is reasonable to refer to them as bor-
derline, though in our classification of AIDS patients’ EEGs 6.7 they have been
classified among those presenting degree I of diffuse encephalopathy.

Theta and delta rhythms are more common in CDC groups III and 1V,
mainly in the final phases of the AIDS demential complex 15,

The base rhythm frequency was significantly lower in the group with ence-
phalic involvement in our sample, a fact also referred to by other authors?5.8.9,
suggesting that this occurs due to secondary metabolic alterations to systemic
impairment 13 and to metabolic alterations related to subproducts of viral repli-
cation 16, Patients in group B and C, when combined, show base rhythms signi-
ficantly different in relation to group A, having concordance between the neuro-
logical exam and the EEG in the detection of encephalic involvement.

There was no significant difference among the base rhythms of the groups
with toxoplasmosis, neurocryptococcosis, and demential syndrome. In spite of
the small number of patients studied according to this criteria, it was observed
that the patients with cerebral toxoplasmosis showed a base rhythm frequency
discretely higher than patients with demential syndrome.
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