AIDS dementia complex
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Infection by the human immunodeficiency virus type 1
(HIV-1), and particularly its terminal phage, the ac-
quired immunodeficiency syndrome (AIDS), i* frequent-
ly complicated by neurological dysfunction. TRiS may
relate to a yariety ©f secondary complications resulting
from immunodeficiency, including opportunistic infec-
tions (for example, cerebral toxoplasmosis, cryptococcal
meningitis, progressive multifocal leukoencephalopathy)

or neoplasms (primary and secondary Prain lymphomas)
[1,2]. The brain of the HIV-1 infected patient is also

vulnerable to the effects of gygtemic disease and organ
dysfunction including metabolic encephalopathies and

vascular or haematological disorders. However,
more common than these gecondary afflictions is a central

the AIDS dementia

even

nervous gystem (CNS) syndrome,
complex which is unique t° individuals infected with
HIV-1 and gppears, 2at least in payy, to result from direct
brain infection by this retrovirus.

In this article we briefly consider the clinical features of

the AIDS dementia complexl aspects of its neuropatho-

logy, virology and viral pathogenesis, problems °f diag-

nosis and the progpects f[Or treatment. More detailed

reviews of this gyndrome and of the neurological compli-
cations of HIV-1 infection and AIDS are available else-

where [3i

Clinical features of the AIDS dementia complex

The AIDS dementia complex ca=n be classified as one of

Although the notion of a
subcortical dementia has not been universally accepted

the subcortical dementias.

[4], the essential features of this classification have been

slowed mentation, forgetfulness, personality change, and
apathy’ without more focal deficits of aphasia’ apraxia’
amnesia, or neglect. This classification has been applied
to the intellectual changes associated with a number of
diseases with gignificant subcortical pathology including
progressive supranuclear palsy, Parkinson's Disease, and
Huntington's Disease [5-7], The classification of the
AIDS dementia complex 25 2 subcortical dementia is
consistent with neuropathological findings in afflicted
patients, with the results of studies ]ocaliging the viral
infection, as well as its clinical manifestations. Clinically,
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the ATDS dementia complex 1 characterised py a distinct
constellation of cognitive, motor and behavioural abnor-

malities,
evolution of dysfunction in these three domains, there is

and while there is variation in the temporal

sufficient constancy t° define a syndrome.

Complaints of difficulty with concentration, forgetful-
ness and glowing in mental agility =¥ among the initial
symptoms ©f cognitive impairment [8]. These may be
confused with the gymptoms accompanying general fe-
tigue, depression or even anxiety, Put as they begin ®°
intrude upon work performance and Capacity for activi-
ties of daily living, it becomes clear that their geverity is
disproportionate to the level of medical disease or dyspho_
ria. At this egrly stage, routine mental status examination
may vield only mild abnormality and may, indeed,
appear t° be within the normal range. Neuropsychologi_
cal testing using appropriate instruments, particularly

tests which incorporate timed performance, are more
often sensitive to the condition [9], Subsequently, as the
disorder progresses, @iffuse cognitive deficit becomes
evident and affects nearly all gpheres of cognition, al-
though evidence of 'focal' cognitive abnormalities such as
aphasia or apraxia is characteristically absent. In most
patients, judgement and insight als© appear to be rela-
tively preserved until late in the disease, although this
socially important aspect of the condition has not yet been
studied carefylly, In those who yndergo the most severe

progression, the end stage is a condition Of near oxr
absolute mutism with incapacity for all but the most
rudimentary social or intellectual interaction.
Complaints ©of motor impairment often lag behind
those pertaining t° cognition, Put when present mest
commonly relate to clumsiness in yalking, weakness or
fatigue of the legs, and, less frequently, impairment i»

manual dexterity [8],
dysfunction is detected on examination before the onset of

More commonly, evidence of motor

symptoms and includes slowed ocular saccades or inter-

rupted smooth pUISUitS and slowness of rapid alternating
movements of the extremities. Abnormal reflexes are also
relatively sommon and include both generalised hyper-
activity mest conveniently judged by assessing the jaw
jerk and with the appearance ©f pathological reflexes, the
most common of which is the snout regponse. I progres-
sive disease, lower extremity dysfunction most often then
evolves from ataxia to paraparesis. Urinary and faecal

incontinence also intervene later in the disease and

complicate management. IN patients With pathological
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evidence of vacuolar mye]_opathy (see below), the motor
deficit often predominates over cognitive dysfunction,
and there mg+, be relative preservation of mentation as a
i i i i the |
spastic-ataxic gait evolves. In such patients =7€ ma]%?
abnormalities are those Of slowness of qait, clumsiness
ataxia and eventual weakness. Reflexes

]_e movements,
J often exhibit

may be hyperactive; however, these patie.nts
a concomitant peripheral neuropathy Whlclh may confu‘se
localisation. Despite pathological changes *» the posterior
columns of the gpinal cord, clinical examination. of lthese
patients usually reveals relative sparing of sensation in the
absence of peripheral neuropathy. both
Behavioural abnormalities commonly accompany
the Cognitive and motor deficit and are CharaCt‘:er‘isled by =
parallel slowing of initiative, drive and SOleibllltY (8.
Patients may appear t© undergo = personality change
with loss of their usual energy @nd 'sparkle'. They may
appear apathetic with loss of interest both .ln work and in
While this is often misconstrued as
As with
of this

social intercourse.
depression, dysphoria is surprisingly wneommen -
intellectual and motor dysfunction, Progression
apathy evolves into terminal indifference to Surroulnd‘
X An . and as oorly Ccharacterised
ings. An interesting yet P y - e
subgroup ©f patients may €Xhibit a more .agltagecil :

with hyperactivity and, at times, frankmania or CEtLriul

[10,11].

Neuropathology, virology @nd viral pathogenesis

The neuropathological substrate of the AIDS dementia

complex has only been partially

main several important questions regarding the SpeCtI_'UT“
Likewise, while

several

clarified and there re-

of abnormalities and their significance_
studies from = number of laboratories using

have demonstrated the pres-

complimentary techniques >

ence of HIV-1 infection in brain, the interpretation
these findings is still unsettled. The field is mow at a point
where clear questions need to pe formulated and ad-
dressed.

One can consider the neuropathology
dementia complex as Consisting of overlapping neuro-
pathological 'sets' [12,13], Whether these represent =
spectrum of the variable expression Of one disease process
or whether, alternatively, they reflect distinct ae.tlopatho-
genetic processes remains to be determined. This p.athi'
]_ogica]_ diversity is one of the major reasons to retain the
term AIDS dementia complex 2= = syndrome

a disease entity The three neuropathological sets include
' diffuse white matter

of the AIDS

rather than as

multinucleated cell encephalitis,
pallor, and vacuolar myelopathy.

Multinucleated cell encephalitis

cent of autopsied ATDS patients
1 examination reveals a distinct
of HIV

In perhaps 20-40 per
[12-15], histopathologica .
abnormality which is virtually pathognomonic .
infection. This consists Of combined infiltration of multi-
nucleated cells and macrophages with a variable lympho-
cytic  and  microglial accompaniment. P."requentlly
associated with these reactive infiltrates are microscopic

foci of tissue rarefaction. This multinucleated-cell en-

cephalitis is characteristically noted in a gubgroup ©of
patients with the most severe clinical form of the AIDS

dementia complex_

It is in these patients with multinucleated cells that
virological studies have COHClUSiVElY demonstrated the
presence of HIV-1 in brain. In thege, Southern Blot
hybridisation has detected the presence ©f proviral DNA,
in situ hybridisation has gimilarly revealed both proviral
DNaA and viral RNA, immunohistochemistry has detect-
ed viral gntigens, and electron microscopy has visualised

virions. Infection demonstrated by these various tech-

niques appears to Pe confined ]argely or exclugively to the
multinucleated cells, macrophages @nd microglia. In fact,
it is very 1ikely that the multinucleated cells result from
virus-induced cell fusion and thus are the in vivo counter-
part ©f the characteristic in vitro cytopathology manifest as
syncytium formation.

With the focus of infection being confined largely, if
not exclusively, to cells of monocyte/macrophage and
microglial origin, = major question is how such infection
injures the brain causing the profound dysfunction noted
in many ©f these patients. Additionally, in a number of
these patients infection is quijte limited to a small number
of cells with a restricted anatomical distribution. Why
then is there glgoha] dementia? These considerations and
the absence of discernible destruction of peyrones, oligo—
dendrocytes °r astrocytes iR most cages, have led investi-
gators to consider whether indirect mechanisms of injury
of these intrinsic cellular elements may, be important [16].

Diffuse white matter pa]lor

More common than multinucleated cell encephalitis is a
diffuse involvement of the white matter with generalised
pallor often accompanied by astrocytic proliferation and
sometimes vacuolation [12-15, 17]. This type of abnor-
mality 18 present 17 varying degree in nearly all AIDS
patients. It is most notable in those with more severe
disease and progreggively 1ess marked in those with milder
clinical dysfunction. Since it can also be seen in patients
without clinical dysfunction, and because there are no
unique features to digtinguish this abnormality, its speci-
ficity and significance may Pe questioned. While the
degree ©f pallor may parallel clinical geverity, precise
quantitative correlation has not yet been evaluated. In
those patients with pallor in the absence of multinucleated
cell and macrophage infiltrates, the presence ©f HIV-1 in
the brain is usually net found by current nucleic acid or
antj_gen detection techniques, and it therefore cannot be
stated with certainty that this abnormality is caused by
direct brain infection. Additionally, as with the multinu-
cleated cell encephalitis in some patients, the clinical
severity of neurological dysfunction appears to exceed the
magnitude ©f the pathological abnormality.

Vacuolar myelopathy

Although multinucleated cell infiltrates may extend into
the Spinal cord, a more common fll’ldll’lg is a vacuolar
myelopathy with prominent involvement of the posterior
and lateral columns, higtopathologically very similar to
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that of subacute combined degeneration related to vita-
min B12 deficiency [18]. These patients often suffer
dementia in addition to myelopathic symptoms. While its
prevalence is somewhat higher in those with multinucleat-
ed-cell encephalitis, it clearly can occur in patients with-
out the multinucleated cell changes [13,19], I fact, the
vacuolar change and multinucleated cell encephalitis may

well represent independent processes. Additionally, the
geographic prevalence of vacuolar pye]lopathy appears to
be variable { 1 studies thus far have not
20,21]. Virologica
directly implicated HIV-1 in the genegig of the vacuolar
change. While HIV-1 can be cultured from spinal cords
with these pathological changes [22,23], clear localisation
of the virus to regions of vacuolation or to the oligoden-
drocytes which form and maintain the myelin sheaths has
not been demonstrated. Thus, at the present time neither
the aetiology === pathogenesis of this pathological com-

ponent of the ATDS dementia complex can be regarded as
established.

Some general issues of pathogenesis

The pathological diversity in patients with the AIDS
dementia complex and the fact that HIV-1 has only
clearly been correlated with the multinucleated cell en-
cephalitis raise a number of questions regarding both the

aetiology and pathogenesis of HIV-1 infection and its
clinical expression. Does HIV-1 cause the entire spec-

trum of the ATDS dementia complex °r is this syndrome
the result of several processes with convergent effects on
brain function?

The AIDS dementia complex also needs to be con-
sidered in the context of the evolution of HIV-1 CNS
infection which includes the relatively unusual incidence

of acute meningoencephalitis and ageptic meningitis and
the perhaps me=re frequent occurrence of agymptomatic
infection [3 22 24], During the acute stage of HIV-1
infection a small number of patients may manifest an
acute encephalitis ©* meningitis. However, many, if not
the pgajority, ©of infected individuals exhibit evidence of
previous and, in seme instances, perhaps chronic agymp-
tomatic HIV-1 infection in the cerebrospinal fluid (CSF) .
Later in the course of infection certain patients then
develop aseptic meningitis [25] or the AIDS dementia
complex. What determines the evolution of these events
and their yarighility among patients? We have gzrqued
elsewhere that progressive immunosuppression, and par-
ticularly depressed immune defences ggaingt HIV-1, may
have an jmportant 'permissive influence' on the develop-
ment of the AIDS dementia complex and progressive
HIV-1 brain infection [16]. However, immunosuppres_
sion alone does not provide = full explanation for the
variability in the development ©f the AIDS dementia
complex, and the gpergence ©f particular strains or
variants of HIV-1 with enhanced neurotropism or neuro-
virulence g be a second important factor [26,27]. Such
variations in the virus may 3180 account for the gpectrum

of neuropathological changes discussed earlier. It can be
speculated that some variants may <ause productive brain
infection with multinucleated «cell encephalitis, others

induce

may cause the diffuse pallor, and still others 4+,

vacuolation. Clearly further work is needed to explore

these pogsibilities.
An additional salient question relates to the targeting of

particular areas of the brain. For each of the pathological
'sets' outlined gbove, major involvement concentrates in

subcortical gtryctures, including most notably the basal
ganglia and central white matter but also the brainstem
and spinal cord. As with other selective vyylnerabilities,
there is a need to explain this regional distribution.

As noted earlier, the degree of clinical dysfunction in
some cases exceeds what would be expected from the
limited extent of pathological abnormalities. There may
be nild, moderate or even severe AIDS dementia com-
plex without frank demyelination or neuronal ]psg, at

least as gppreciated by routine higtopathological assess-
ment [19], These considerations have led investigators te

focus on the role of indirect mechanisms of injury involv-
ing release of toxic virus- or cell-coded products by
infected cells [16,28].

Epidemiology and natural hjgtory

The epidemiology and natural history of the AIDS
dementia complex have yet to be clearly defined. Charac-

terisation of the syndrome and estimates of its prevalence
and natural history are based largely,
exclusively, on observations made with clinically afflicted
patients. Such observations are helpful in providing first
approximations and in formulating hypotheses, but their
narrow yiewpoint has severe limitations. Only recently

are the results of popuylation-based studies becoming
available.

indeed almost

On the other hgnd, clinical observations make it clear
that the ATIDS dementia complex can be an important
source of morbidity in the late stages of HIV-1 infection.
Our clinical experience suggests that over 60 per cent of
patients inng with AIDS have exhibited antemortem
symptoms and signs of the ATDS dementia complex [8],

and more recent analysis of patients in the late stages of
disease suggests an additional 25 per cent of patients with

subclinical or mild disease. However, earlier in the course

of infection the prevalence is clearly lower. Perhaps as
many 25 25 per cent of individuals may have symptomatic
disease before or at the time of presentation with systemic
ATIDS and again perhaps another 25 per cent exhibit mild
or subclinical abnormalities at this stage [8], Recognition
of early development ©f neurological disease has led to
inclusion of the AIDS dementia complex within the
revised CDC criteria [29]. It is, however, important to
emphasise that those patients who present with the AIDS
dementia complex often have 'preAIDS' symptoms ©F
signs such as oral thrush, herpes zoster, weight loss,
malaise, fatique, fever or other constitutional abnormali-
ties [30].

It is our impression that the prevalence of overt AIDS
dementia complex and even of subclinical abnorma]_ity in

individuals who are otherwise asymptomatic, with or
without simple adenopathy, with normal or nearly nor-

mal immunity (assessed by T4 lymphocyte counts and
functional gtydies) 18 very low. Since the medical and

social implications ©f prevalence ©f early ATDS dementia
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' 0 thi 1 needs care-
complex are potentially Substantial, this issue

ful study.

Diagnosis

While formal criteria for diagnosis have not been estab-

lishedl the overall nature of the AIDS dementia CompleX
in most

is now gufficiently clear to allow recognition me
cases. It is jmportant t° emphasise that this lsla clinical
diagnosis and that one camnot simply sereer patients
establish a final diagnosis Pased solely o= =2 battery of
neuropsychological tests o= radiographic findings.

The diagnosis °©f AIDS dementia complex .
considered as consisting of several components Whl.C}.l @
usually evaluated concomitantly. Potential susceptibility
to the disorder is evaluated by testing for the presence of
systemic HIV-1 infection and usually relies o= SerO;OQY
Staging of immunosuppression ‘¢ @lse helpful in estimat-
ing the probability of ATIDS dementia complex and 1s
based on the history ©f systemic complications and on
]_aboratory assessment Of immunosuppression, the most

convenient measure of which is the T4 lymphocyte subset
of HIV-1

and

can be

count. While in most patients the presence
infection is well known before a diagnostic evaluation, the
potential widening scope of the epidemic may lead to
increasing numbers of cryptic ©ases- . .

An initial gtep in neurological evaluation 'mvolves
exclusion of other CNS disorders. In patients with very
mild digease, the most troublesome differential diagnostic
issues relate to whether symptoms =¥ due to psychiatric
disease, in particular depression °r anxiety, ©¥ ™ che
fatigue and malaise of gystemic illness. When geurolog;-
cal gymptoms and signg are moxe severe, dlfflerentlal
diagnosis then centres on opportunistic InPfections e
neoplasms.

Finally, diagnosis requires tPhe presence
teristic clinical gymptoms and signs enumerated above
and discussed in moxre detail elsewhere [3], &S noted
may Pe of ancillary
useful as a research

of the charac-

earlier, neuropsychological testing
help in diagnosis but is principally ceear
tool, allowing serial quantitative measurement of 1mpalir-
ment. Although met diagnostically specific and gubject =°
the confounding influence of lpractice effect’, neuropsy—f
1 . means O
chological test performance provides = useful
following changes in patient status for natural history
therapeutic studies. Such tests can be used for epidemi-

ological studies but their results should always be inter-
individuals with

and

preted within a clinical context. In .
limited jydgement ©+ insight °* those who denly their
illness, neuropsychological testing may alSOI provide 0?‘
jective evidence of impairment Put must be interpreted i#
the context of the wide normal range.

Prospects for therapy

Individual case reports and anecdotal experience suggest
that zidovudine (AZT) may favourably influence the
symptomatology of the AIDS dementia complex [31].
However, well-documented observations are limited, and
further studies are needed to evaluate more carefully the

frequency of therapeutic response, the magnitude of such

2 response and the long-term outcome of treatment.
Certainly, AZT is not the ideal therapy. It is our
individual experience that patients may progress With
respect t© the ATDS dementia complex while on treat-
ment,

patients' inability te tolerate AZT on a ]ong-term basis
and the resultant abandonment of antiviral therapy.

but more often therapeutic failure relates to
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