
Acta Neurochir (Wien) (2004) 146: 1071–1074

DOI 10.1007/s00701-004-0334-0

Brief Review
Central nervous system AIDS – related diseases

F. Antunes

Servic�o de Doenc�as Infecciosas, Hospital de Santa Maria, Clı́nica Universitária de Doenc�as Infecciosas,
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Summary

The neurological complications of HIV contribute importantly to

patient morbidity and mortality. Major common AIDS-related CNS

diseases are ADC, metabolic encephalopaties, CMV encephalitis, TE,

PCNSL, PML, criptococcal meningitis, and aseptic meningitis. After

HAART, declines in incidence and improved outcome of several

HIV-1 related opportunistic infections, including CNS-ADIs have been

reported. The differential diagnosis of CNS complications of AIDS is

routinely established according to temporal evolution, clinical data,

and neuroradiological imaging. Combining neuroradiological imaging

with the new CSF PCR tests may improve the diagnostic accuracy

of some CNS-ADIs without the need of stereotactic brain biopsy,

that may become limited to the situations where data remain

conflicting.

Introduction

HIV and AIDS are pandemic and pose one of the

greatest challenges to global public health. HAART

has led to a dramatic decrease in HIV – associated mor-

bidity and mortality. However AIDS-related opportunis-

tic illnesses continue to occur. According to the WHO,

42 million of adults and children are estimated to be

living with HIV=AIDS as of the end of 2002. HIV and

AIDS is the leading cause of death in Africa and the

fourth leading cause of death worldwide [1, 2]. Approxi-

mately 5 million new infections and 3.1 million of

deaths occurred during 2002.

In the United States, AIDS incidence increased

rapidly through the 1980s, peaked in the early 1990s,

and then declined. As of 1996, sharp declines were

reported in AIDS incidence and deaths, and AIDS preva-

lence in the United States continues to increase. The

introduction of HAART during 1996 and 1997 led to

this reduction in mortality and risk of AIDS [3].

Across Europe, the introduction and continued use

of HAART has resulted in a decline of AIDS inci-

dence [4]. The death rate across Europe dropped

rapidly, and within two years of the widespread avail-

ability of HAART, the number of deaths were less

than a fifth of that number before HAART became

available [5].

In the EuroSIDA (the largest European HIV=AIDS

cohort study), CNS diseases incidence decreased from

5.9 per 100 person-year in 1994 to 0.5 in 2002 [6]. This

incidence decrease was similar to that of non-CNS

diseases. In this EuroSIDA cohort, TE was the most

frequent CNS disease diagnosed (48%), followed by

ADC (26%), cryptococcosis (19%), PML (9%), FBL

(2%), and PCNSL (1%). The lowest annual decrease of

incidence observed was for PML (31%), and the highest

for PCNSL (48%).

Despite the reductions in the incidence of ADIs

(tumours and opportunistic infections), the absolute rates

of these diseases are still high [7].

The neurological complications of HIV infection are

both common and varied, and they play an important

role in patient morbidity and mortality. Disorders of

CNS and of peripheral nervous system can cause com-

plications in each stage of systemic HIV infection, from

the period after initial infection through to the end

stage of severe immunosuppression. The neurological

complications can be classified in a number of ways.

One classification, useful for analysis of individual



patients, is based on neuroanatomical localization [8].

Common major brain complications are ADC, meta-

bolic encephalopaties, CMV encephalitis, TE, PCNSL

and PML, and the common major meninges neurologi-

cal complications are cryptococcal meningitis, and

aseptic meningitis.

AIDS dementia complex

ADC develops later in the course of HIV-infection

(before HAART 60% of the subjects developed ADC).

Neuropsychological testing and neuroimaging proce-

dures are essential for the evaluation of patients with

CNS dysfunctions, in particular to rule out other condi-

tions (for example, PCNSL). After HAART, a decline of

40–80% in the incidence of several individual HIV-1

related opportunistic infections have been reported. In

Australia, the proportion of ADC increased from 5.2%

in the years 1993–1995 to 6.8% in the years 1996–2000,

however median survival increased, for the same periods

of time, from 11.9 months to 48.2 months [9]. The im-

provement in median survival following ADC was ap-

proximately threefold greater than that for the other

major CNS-ADIs. Despite declining ADC incidence,

the prevalence of ADC appears to have increased in

Australia since 1995. This trend is largely the result of

the marked improvement in survival following ADC. An

increasing number of people living with ADC indicate a

continuing need for ADC treatment and care services.

The search for better antiretroviral drugs that penetrate

the blood-brain barrier must continue together with re-

search on neuroprotective therapy to halt the long-term

impact of persistent infection associated with inflamma-

tory disease.

Toxoplasmic encephalitis

TE is the most frequent infectious cause of focal brain

lesions, most of the cases arising from reactivation of

latent infection. AIDS patients who have IgG anti-

Toxoplasma and a CD4T lymphocyte count of less than

100 per mL have a 10–50% risk of developing TE [10].

The presumptive diagnosis of TE is established accord-

ing to the clinical, neuroradiological imaging, serology

for Toxoplasma, and the immunological status of the pa-

tient. However, there is no pathognomonic feature in

the neuroradiological imaging, and 10–50% of the

healthy adult population in the United States, and as

many as 90% of adults in Europe and Africa are sero-

positive for Toxoplasma [11, 12]. In the case of clinical

suspicion of TE, brain biopsy is generally indicated in

patients with atypical CNS lesions, clinical deterioration

during empirical therapy, and negative Toxoplasma se-

rology. This invasive procedure has a 2–12% periopera-

tive morbidity and a 2% associated mortality [13]. PCR

test and the improvement in neuroimaging radiological

techniques are recent progresses in the diagnosis of

TE [14]. On the other hand recently discovered organelle

(the apicoplast) and other parasite-specific metabolic

pathways will result in the development of a range of

new therapies in the near future [15]. In patients on

HAART, primary and secondary prophylactic therapies

for toxoplasmosis can be discontinued safely once the

CD4T lymphocytes count is higher than 100 mL for more

than three months [16].

Progressive multifocal leukoencephalopathy

PML is an opportunistic infection caused by JCV, the

human polyomavirus that is usually non-pathogenic.

Diagnosis often can be suspected clinically, whereas

neuroimaging usually helps to support that, and rule

out confounding diseases. White matter lesions showed

in MR or CT scan could be confused with ADC

lesions; however in PML the patient is worse than

the scan, and in ADC the scan looks worse than the

patient. Neither serum nor CSF are useful in the diag-

nosis (85–90% of general population have specific IgG

antibodies) [17]. PCR detection of JCV DNA in CSF is

useful for the diagnosis of PML. PCR detection of JCV

DNA in blood and urine was considered a mark of

active JCV infection, however 40% of healthy popula-

tion and 16–38% of HIV-infected individuals excrete

JCV in urine [18, 19]. Although there is no proven

effective therapy for PML (use of systemic plus

intrathecal cytarabine suggests that the drug has no rule

in treating this disease), 7–9% of patients with AIDS-

associated PML exhibit survival exceeding 12 months,

and many remain stable or exhibit neurological recov-

ery [20, 21]. According to several authors an improved

outcome in PML has been correlated with the follow-

ing: 1) PML occurring as the AIDS defining illness;

2) evidence of an inflammatory response to JCV as indi-

cated by contrast enhancement of the lesions on radio-

graphical imaging; 3) higher CD4T lymphocyte cell

counts >300=ml at the time of diagnosis; 4) the use

of HAART with immune reconstitution associated to

restoration of specific anti-JCV CD4 T-cell responses;

5) a low number or reduction in the JCV viral load in

the CSF.
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Primary central nervous system lymphoma

PCNSL is the second most common cause of focal

brain disease in patients with AIDS, and presents with

progressive focal or multifocal neurological deficits simi-

lar to those seen in TE or PML [22]. Diagnosis of PCNSL

is established according the histology consistent with lym-

phoma, compatible MR, positive CSF EBV PCR and

positive TI-201 brain SPECT [23, 24]. Receipt of HAART

after PCNSL diagnosis is associated with a significantly

longer survival in patients with AIDS-related PCNSL

[25]. Given the apparent robust benefit of HAART,

prompt diagnosis (CSF PCR for EBV and SPECT) may

result in improved outcome. On the other hand the relative

contribution of cranial radiation to survival needs to be

determined in the HAART era, since it is associated with

substantial side effects. Although chemotherapy was disa-

ppointing in the pre-HAART era and often associated

with significant side effects, it may be effective in con-

junction with HAART, radiation therapy and prophylaxis

for opportunistic infections. Therapies that target EBV

directly (zidovudine induces apoptosis in EBV-infected

cells in vitro, and gancyclovir has activity against herpes

virus), and immunotherapy (IL-2 improves immune re-

constitution) should be studied [26, 27].

Presently, in most cases the differential diagnosis

of these four common CNS complications of AIDS

is established according to temporal evolution, clinical

data, and neuroradiological imaging. However, neurora-

diological imaging and CSF PCR tests may permit

improvement of the diagnosis of some patients, and a

reduction in stereotactic biopsy.

Figure 1 shows an algorithm proposed for CNS eva-

luation in patients with advanced HIV infection. Com-

bining these techniques with the use of HAART could

significantly improve survival in patients with these

CNS ADIs.
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Glossary of abbreviations

ADC AIDS dementia complex, ADIs AIDS-defining illnesses, AIDS

acquired immunodeficiency syndrome, CMV human cytomegalovirus,

CNS central nervous system, CSF cerebrospinal fluid, CT cerebral axial

tomography, DNA deoxyribonucleic acid, EBV Epstein-Barr virus, FBL

focal brain lesions, HAART highly active antiretroviral therapy, HIV

Fig. 1. Algorithm proposed for CNS evaluation in patients with advanced HIV infection
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human immunodeficiency virus, JCV human polyomavirus JC, LP lum-

bar puncture, MR magnetic resonance imaging, PCNSL primary CNS

lymphoma, PCR polymerase chain reaction, PML progressive multifocal

leukoencephalopathy, SPECT brain single photon emission computer-

ized tomography, TE toxoplasmic encephalitis, TI-201 Thallium-201,

WHO World Health Organization.
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