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Abstract. Central nervous system (CNS) abnormalities attributed to direct effects of HIV infection 
are seen in most of children with acquired immunodeficiency syndrome (AIDS), Secondary CNS 
infections with opportunistic and common pathogens are infrequent in this age group We report 9 
cases of opportunistic infection of the CNS found among 65 autopsy cases of pediatric AIDS. These 
included 4 cases of cytomegalovirus (CMV) infection, 1 of which was associated with aspergillosis, 
and 2 cases of candidiasis, 1 of which coexisted with Mycobacterium avium intracellulare (MAI) 
infection There were also 2 cases of leptomeningitis. 1 due to Mycobacterium tuberculosis (MTB) 
and the other to Cryptococcus neoformans. In I child progressive multifocal leukoencephalopathy 
(PML) coexisted with mycotic encephalitis caused by an Aspergillus sp.
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Introduction

Opportunistic infections of the CNS are common in 
adults with AIDS, encountered in up to 50% of cases in 
autopsy series [Gray et ai. 1988]. The most frequent pa
thogens in adults include Toxoplasma gondii, Crypto
coccus neoformans, and CMV. but a vast array of unusual 
pathogens have been reported. In contrast to adult AIDS 
patients, secondary CNS infection is infrequently seen in 
pediatric AIDS [Belman et al. 1988, Dickson et al. 1989, 
Kanzer 1990, Kozlowski et al. 1993].

Review of the autopsy files of the Neuropathology 
Laboratory of the Kings County Hospital Center at Brook
lyn showed 65 cases of pediatric AIDS examined neuropa- 
thologically from 1981 to 1993. There were 35 females and 
30 males. The age at death ranged from 3 months to 12 
years. Only 2 children had been infected by transfusion of 
contaminated blood products; the remaining 63 were either 
documented or presumed to have had perinatal HIV infec
tion. Nine of the children (14%) had opportunistic CNS
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infections and are the subject of this report There were 4 
cases of CMV infection, including 1 which coexisted with 
Aspergillus fiavus infection. CNS involvement with Can
dida spp. was seen in 2 cases, 1 of which also had culture- 
proven MAI infection. In 1 case PML coexisted with a 
cerebral mycosis caused by an Aspergillus sp. There were 
2 cases of leptomeningitis. 1 caused by C. neoformans and 
the other by MTB. Clinical and autopsy findings are sum
marized in Table 1.

Case reports

Case I

A 10-month-old male with perinatal HIV infection 
had a history of repeated hospitalizations for pulmonary 
infections. Urine culture was positive for CMV at the age 
of 1 month. Two months before death he was admitted for 
seizures and pneumonia. A CT scan showed mass lesions 
in the left temporal lobe and the thalamic areas. CSF 
protein wras 270 mg/di, glucose 50 mg/di, and microbiol- 
ogic cultures were negative.

At autopsy the brain weighed 860 g (normal for age 
= 810 g). Multiple bilateral firm yellowish areas, some with 
hyperemic rims, 0.2 -  3 cm in diameter, were seen in the

I
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Table I Demographic information and autopsy findings in 9  children 
with secondary C N S infection

Case Age. CNS Other CNS General autopsy
sex infection findings infections

1 10 CMV primary CNS CMV pneumonia
months. lymphoma

male
2 26 CM V microencephaly. oral candidiasis.

months. HIV encephalitis disseminated
fem ale CMV infection

3 5 CMV basal ganglia oral candidiasis,
months and while matter disseminated

male mineralization CMV infection. 
PCP

4 20 CMV. diffuse white Candida
months Aspergillus matter pallor and esophagitis,

male flavas astrocytosis disseminated 
CMV infection

5 66 M. tuber microencephaly disseminated
months. culosis tuberculosis
female with multiple

abscesses
6 72 Candida sp„ microencephaly. disseminated

months. MAI HIV encephalitis candidiasis.
female disseminated 

MAI infection
7 42 Candida sp. microencephaly. no evidence of

months. while matter system ic
female pallor, cortico

spinal tract 
degeneration

infection

8 12 Aspergillus sp., none pulmonary
years. JC virus (PML) aspergillosis.
male Candida

esophagitis
9 6 Cryptococcus primary CNS disseminated

years. neoformans lymphoma cryptococcosis,
male PCP, CMV 

adrenalitis

basal ganglia and thalami, cerebral cortex, and the white 
matter.

Microscopic examination revealed multiple foci of 
malignant B cell lymphoma, mixed small and large cell 
type, involving brain parenchyma and ieptomeninges. In 
addition, there was extensive ependymitis and subepen- 
dymitis with numerous cytomegalic cells (Figure 1). Simi
lar changes were present focally in the subpial regions of 
the cerebral hemispheres and the brain stem and involved 
I of the oculomotor nerves. Scattered microglial nodules, 
without multinucleated giant cells (MGC) or cytomegalic 
cells, were seen throughout the CNS, often contiguous to 
the subpial and subependymal inflammatory lesions.

The general autopsy showed CMV pneumonitis, 
bronchopneumonia with microabscesses, and bilateral 
pyothoraces. There were generalized lymphadenopathy 
and splenomegaly with lymphoid depletion but no evi
dence o f extra-CNS lymphoma.

Fig. I Case 1: CM V encephalitis; subependymal area o f  necrotizing 
inflammation contains several inclusion-bearing cytom egalic cells (HE)

Case 2

A 26-month-old female with perinatal HIV infection 
developed normally up to 1 year of age when she began to 
lose neurodevelopmentai skills. She was admitted 10 days 
before death with fever, hematemesis, seizures, athetoid 
movements, and decerebrate posturing. CSF was clear, 
with no cells. Smears, test for cryptococcal antigen, and 
bacterial, mycobacterial and viral cultures of the CSF were 
negative.

At autopsy the brain weighed 689 g (normal for age 
= 1,100 g), with reduced volume of the white matter and 
triventricular dilatation. No abnormalities of the ventricu
lar lining were detected on gross examination.

Microscopic examination revealed extensive necro
tizing encephalomyelitis with numerous cytomegalic cells. 
The lesions were predominantly subependymal, involving 
all 4 ventricles and the aqueduct and subpial, involving the 
brain stem and cervical segments of the spinal cord In 
addition, there were features o f HIV-encephalitis (HIVE) 
and multiple foci of mineralization were seen in the basal 
ganglia. General autopsy findings included disseminated 
CMV infection.

Case 3

A 5-month-old male with perinatal HIV infection had 
a history of failure to thrive and a hospital admission at 3
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Fig. 2c
Fig. 2a -c  Case 4: a) Horizontal sectionof brain with huge necrotic maw 
within right hemisphere; h) dichotoaously branched tiyphae o f Asper
gillus 5p infiltrating wall o f large artery (CM S); c ) CMV infected endo 
thclial cell o f small Wood vessel at periphery o f necntfk lesion (HE)

Fig. 2b

months of age for fever, diarrhea and suspected sepsis. One 
month before death he was hospitalized with bilateral 
pneumonia and diarrhea. Neurologic examination showed 
generalized hypertonicity. CSF examination showed 2 
WBC/cu mm, protein of 37 mg/dl, and glucose of 94 mg/d! 
(serum glucose 138 mg/dl). Urine and nasopharyngeal 
cultures were positive for CMV.

At autopsy the brain weighed 620 g (normal for age 
= 644 g). There was subacute nodular encephalitis with 
multiple disseminated microglial nodules, 1 of which con
tained a single cytomegalic cell. No MGC w*ere seen. 
Microscopic foci of necrosis were noted in the basal gan
glia and pons. Extensive perivascular and interstitial min
eralization was present in the basal ganglia and central 
white matter. General autopsy revealed disseminated CMV 
infection and Pneumocystis carinii pneumonia (POP).

Case 4

A 20-month-old male with perinatal HIV infection 
had recurrent bouts of pneumonia and septicemia and a 
history of cardiopulmonary airest as well as transient pan
cytopenia at 16 months of age. He had also been diagnosed 
with CMV chorioretinitis. At that time a CT scan showed 
atrophy of the brain but no focal lesions. On final admission 
for fever and seizures at 18 months of age he was lethargic 
and quadriplegic, and hypertonic with increased deep ten
don reflexes. CSF was clear with no YVBC, protein of 37
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mg/dl, and glucose of 95 mg/dl (serum glucose 140 mg/dl). 
One month later a 4 cm area of swelling was noted over the 
right temporal region. A CT scan showed hyperattenuation 
in the right temporal and parietal lobes wish areas of mixed 
attenuation and surrounding edema. There was marked 
shift to the left with compression of the right and dilatation 
of the left lateral ventricle. An overlying bony defect with 
soft tissue swelling was also evident. An aspirate of the soft 
tissue swelling grew Aspergillus flavus. The patient did not 
respond to Amphotericin B and expired at the age of 20 
months.

At autopsy the brain weighed 725 g (normal for age 
= 1,050 g). A huge necrotic mass measuring 9 x 8 x 5  cm 
was present in the right cerebral hemisphere from the 
frontal to the occipital lobes (Figure 2a). The mass ex
tended through the dura and the temporal bone into subcu
taneous tissue. There was a small area of infarction of 
preserved brain tissue in the parietooccipital region, ad
jacent to the necrotic mass. The right lateral ventricle was 
compressed. Ipsilateral uncal herniation was present. 
Microscopically there were numerous hyaline dichoto- 
mously branched, septate hyphae characteristic of an As
pergillus sp. within the amorphous necrotic mass. At the 
periphery of the mass the fungi were seen within the walls 
of the leptomeningea! vessels and large arteries of the circle 
of Willis (Figure 2b). Evidence of CMV infection was also 
present with focal ependymitis and involvement of small 
parenchymal blood vessels at the periphery of the necrotic 
mass (Figure 2c). There were no features of HIVE, but the 
central white matter of the left hemisphere and the corti
cospinal tracts (CST) at the level of the medulla and the 
spinal cord showed diffuse myelin pallor with astrocytosis. 
Evidence of systemic aspergillosis was not seen at general 
autopsy, except for involvement of the cranium and soft

tissues of the head. There were disseminated CMV infec
tion. pulmonary and renal staphylococcal abscesses, suba
cute mitral endocarditis, and Candida esophagitis.

Case 5

A 5-year-old female, bom of HIV-positive parents 
and previously hospitalized for lymphadenopathy and 
pneumonia was readmitted to the hospital with low grade 
fever and bilateral rales. Her father was known to have 
ding-resistant MTB infection. Sputum cultures were posi
tive for MTB, resistant to INH and Rifampin (identical to 
the organisms Isolated from her father). Her condition 
deteriorated despite extensive antitubercuious therapy, 
with clinical evidence of CNS involvement, with withdra
wal, increased deep tendon reflexes, and clonus in the 
lower extremities.

At autopsy the brain weighed 780 g (normal = 1,150 
g) and appeared atrophic. Several circumscribed foci of 
yellowish-green exudate were noted in the subarachnoid 
space over the convexities, extendingto involve superficial 
cortex and measuring up to 1.5 cm in diameter. Micro
scopic examination revealed foci of severe but circum
scribed leptomeningitis, with a mixture of suppurative and 
mononuclear inflammatory infiltrate. Inflammation in
volved the walls of the leptomeningeal blood vessels and 
extended superficially into the brain parenchyma (Figure 
3), Focal necrosis of the inflammatory infiltrate and the 
vascular walls was noted. Granulomas, epithelioid cells, 
and MGC were not seen. A Ziehl-Neelsen stain revealed 
numerous acid-fast bacilli (AFB) within the inflammatory 
foci. There was no evidence of HIV-associated CNS le
sions. General autopsy show’ed multiple abscesses teaming
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Fix 3 Case 5: a) Multiple yeasl forms and pscudohyphae of a Candida sp within cortical microabscess (PAS); bi fungi within tnultinuckated giant 
cells of microglial nodule (PAS).
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with mycobacteria in ail internal organs, soft tissues and 
bones.

Case 6

A 6-year-old female, whose parents were HlV-posi- 
tive, developed normally until 22 months prior to her death, 
when she was hospitalized for lymphocytic interstitial 
pneumonitis and weight loss. Developmental regression 
was noticed, accompanied by muscular spasticity, slurred 
speech, and focal seizures. Later, she was hospitalized for 
whooping cough and diarrhea due to MAI infection. Dur
ing terminal hospitalization she received antibiotic therapy 
for pneumonia and staphylococcal sepsis.

At autopsy the brain weighted 856 g (normal for age 
= 1,243 g) and appeared atrophic. Microscopic examin
ation revealed multiple microabscesses (Figure 3a) and 
microglial nodules (Figure 3b) throughout the CNS that 
contained budding yeasts and pseudohyphae morphologi
cally consistent with those of a Candida sp. In the micro
glial nodules the fungi were seen within MGC. Basal 
ganglia showed extensive perivascular and parenchymal 
mineralization. Moderate to severe gliosis was present in 
the CST in the brain stem and spinal cord. Special stains 
for AFB revealed a few small collections of macrophages 
with phagocytized mycobacteria in the choroid plexus. 
General autopsy revealed disseminated MAI infection, 
chronic esophagitis with ectasia and ulcers due to a Can
dida infection, and disseminated candidiasis.

Case 7

A 3-and-a-half-year-old female with perinatal HIV 
infection and several hospital admissions for respiratory

tract infections, had Burkitt's lymphoma of the anterior 
mediastinum, treated with surgery and chemotherapy. She 
went into remission, but had dramatic weight loss and was 
readmitted to implement total parenteral nutrition (TPN). 
The hospital course was complicated by cardiac and renal 
failure, anemia and thrombocytopenia with gastrointesti
nal bleeding. She developed C. albicans sepsis, was treated 
with Amphotericin B. but died on the 54th hospital day. 

At autopsy the brain weighed 785 g (expected for age 
= 1,149 g) and appeared atrophic. Microscopic examin
ation revealed sparse isolated microglial nodules with 
MGC and a single granuloma in the spinal leptomeninges. 
The PAS stain revealed fungal forms consistent with a 
Candida sp. within the MGC. In addition, there were focal 
gliosis of the hemispheric white matter and bilateral CST 
degeneration. General autopsy showed malignant lym
phoma involving lymph nodes, liver and spleen. There was 
no evidence of opportunistic infections outside the CNS.

Case 8

A 12-year-old male with perinatal HIV infection and 
a history of testicular lymphoma treated with chemother
apy, complicated by severe pancytopenia developed neu
rological signs and symptoms a few days before death.

At autopsy the brain weighed 1,300 g and appeared 
swollen. A large hemorrhagic area of necrosis was present 
within the right basal ganglia, thalamus and the central 
white matter, extending through the corpus callosum into 
the left hemisphere. An area of granularity and softening 
was seen within the cerebellar white matter. Microscopi
cally there were numerous hyaline hvphae within necrotic 
foci with marked hyphal angioinvasion and little or no 
inflammatory reaction (Figure 5a). The septate hyphae 
measured 3 - 6  um in width and showed predominantly
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Fig. 4 Case 6: Suppurative inflammation in the lepfomeninges extends into cerebral cortex in a case of Mycobacterium tuberculosis infection; note 
necrotic leptomeningeal blood vessel (HE)
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Fig. 5 Case 8: a) Aspergillus sp. hyphae within cerebral blood vessel; note septae and atypical right angle branching (GMS); b) demyelinated lesion 
o f PML with inclusion-bearing oligodendrocytes (arrows) and bi/arre astrocytes (HE).

right angle, nonprogressive branching. The width of the 
branched hyphae tended to be less than the parents' ones, 
and constriction was often seen at the site of branching. 
Yeast forms were not seen. These morphologic features 
were suggestive of a Fusarium sp. However, the hyphae 
were negative when stained with fluorescein sothio- 
cyanate-conjugated rabbit anti-F. solani globulin, while 
strongly positive when stained with conjugated A. fumi 
gatus antiglobulin [Kaufman 1992], The cerebellar lesion 
showed features of PML. with demyelination. bizarre as
trocytes and inclusion-bearing oligodendrocytes (Figure 
5b). Multiple small foci of PML were also seen in the brain 
stem. General autopsy revealed pulmonary aspergillosis 
and Candida esophagitis.

Case 9

A 6-year-old male with perinatal HIV infection was 
brought unresponsive to the hospital and died in the emer
gency room.

The brain weighed 1,180 g and showed no gross 
abnormalities. Microscopically there was a diffuse crypto- 
coccal leptomeningitis characterized by numerous pre
dominantly extracellular yeast forms with prominent 
mucin-positive capsules within the subarachnoid space 
and, focally, in the Virchow-Robin spaces (Figure 6). 
There was virtually no inflammatory reaction. A small 
focus of lymphoma (Bcell. small cell type) was seen in the 
left caudate nucleus. HIV-associated lesions were not seen. 
General autopsy revealed disseminated cryptococcosis, 
PCP, and CMV adrenalitis.
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Discussion

Secondary infections of the CNS are frequently seen 
in adults with AIDS but are rare in HIV-infected children. 
These infections occurred in 14% of pediatric cases in the

*•« *».r  •  present series, and from 0 -1 4 %  in other series of pediatric
•  • ,'f  * AIDS | Bel man et al. 1988, Dickson et al 1989. Kan/.er

^ . 7  .  * • Y  X  1990, Kozlowski et al. 1990, 19931
0 In our series CNS involvement resulted from dissemi

, •  *• * • .  "* * nated infection b> the respective pathogen, except for I
,*■ * • _ V * ‘ »* case of an apparently isolated Aspergillus infection of the

* * •# (• CNS. Comparison with the results of general autopsy in the
t » . * / ,  • ' f  same pediatric AIDS series indicated that the CNS was

involved in only a minority of children with systemic
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not clinically recognized in terminally ill children, who
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infections (Table 2). Usually, secondary CNS infection is

Fig. 6 Case 9: Multiple budding cryptococci with.n Virchow-Robin often show severe neurodevelopmental symptoms of pro-
space in cerebral cortex: note the narrow-based budding (GM Si gressive HIV encephalopathy. In addition to lower pre-
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Table 2 incidence of opportunistic infections in 65 children w ith AIDS

Pathogen General
autopsy

Central
nervous system

Candida sp. 35
Pneumocystis carinii 14 -
Cytomegalovirus 11 4
M avium-intracellulare 10 1
Herpes simplex virus 4 -
M. tuberculosis 3 1
Cryptosporidium sp 
Crypt oeocctis

—

neofortnans 2 1
Aspergillus sp 2 2

valence of secondary CNS infections in children with 
AIDS, the pathogens most commonly affecting children 
are different from those in adults.

Toxoplasma gondii, the leading cause of secondary 
CNS infection in adult AIDS patients, is extremely rare in 
pediatric AIDS. There are single case reports of CNS 
toxoplasmosis in children with HIV infection [Biggemann 
et al. 1987, Cohen-Addad et al. 1988. Miller et al. 1991, 
Mitchell et al. 1990, Scott et al. 1985, Shanks et al 1987, 
Wahn et al. 1986], In most cases the clinical presentation 
was similar to non-AIDS children with congenital toxo
plasmosis, i.e. at birth or during the first months of life, 
with hepatosplenomegaly, chorioretinitis, seizures and 
other neurologic signs. When available, the neuropatho- 
logic findings were also suggestive of congenital toxoplas
mosis. Two children, both 5 years old at the time of death, 
who acquired HIV infection from blood transfusion and 
from an infected sibling, respectively, had clinical courses 
similar to adult patients with CNS toxoplasmosis [Bigge
mann et al. 1987, Wahn et al. 1986J. The source of toxo
plasma infection in these 2 children was not established. 
Neuropathologic findings of multiple necrotizing granu
lomas in 1 of these children were identical to those most 
frequently reported in adult AIDS patients [Biggemann et 
al. 1987)"

Almost all cases of congenital toxoplasmosis result 
from primary maternal infection during the pregnancy. 
Rare cases of transmission during the latent stage of toxo
plasmosis during pregnancy have been reported in immu
nocompromised women [Remington et al. 1990]. It is not 
clear if and to what extent maternal HIV-infection and the 
resulting immunodeficiency modify the intrauterine trans
mission of toxoplasma infection. However, the rarity of 
toxoplasmosis in children with perinatal HIV infection 
suggests that the rate or mode of intrauterine transmission 
of toxoplasma infection is not dramatically altered.

CMV, the most common secondary viral pathogen 
affecting the CNS in adult AIDS, is also the most frequent 
cause of secondary CNS infection in pediatric AIDS. It was

seen in 4 cases (6.2%) in our series. The relative frequency 
of CMV infection in children with AIDS may be related to 
the common and early occurrence of CMV infection in the 
general population. Approximately 1% of all neonates are 
infected with CMV in utero, and from 36 -  56% of infants 
become infected during the first year of life (Ho 1990], It 
is not presently known if maternal HIV infection increases 
the risk of congenital or perinatal CMV infection in their 
offspring. Clinical evidence of congenital CMV infection 
of the CNS with primary microcephaly and periventricular 
calcifications at birth is exceptional in HIV-infected neo
nates |Belec et al. 1990, Curless et al. 1987). More com
monly. CNS lesions caused by CMV in HIV-infected 
children are not different from those encountered in adult 
AIDS patients [ Vinters et al. 19891, except tor CMV poly
radiculoneuritis, which has been documented only in 
adults. Extensive necrotizing encephalomyelitis, with sub
ependymal and subpial distribution of the lesions was seen 
in 2 of the 4 cases of CMV infection in the present series; 
1 case had disseminated nodular encephalitis, and t had 
focal CMV vasculitis at the periphery of a large aspergillus 
lesion. Typical cytomegalic inclusion-bearing cells may be 
scanty or altogether absent in cases of nodular encephalitis 
and CMV infection may coexist with HIVE. Because these 
conditioas resemble each other histopathologically, and 
because special studies to detect CMV genome anchor 
antigens in the present series were not done, it is possible 
that CMV infection of the CNS was not detected in some 
of the cases.

Other pathogens of the herpes virus group have been 
infrequently documented as a cause of CNS pathology in 
children with AIDS. An unusual form of vasculopathy 
involving the circle of Willis has been reported in a child 
with prolonged cutaneous varicella zoster virus (VZV) 
infection, and has been attributed to VZV [Frank et al, 
1989j. One case of probable CNS involvement in the 
course of disseminated VZV infection is listed in a report 
on 8 HIV-infected children with primary VZV infection 
[Jura et al. 1989).

Chronic, recurrent or disseminated herpes simplex 
virus (HSV) infections are listed as indicator diseases in 
the CDC case criteria for pediatric AIDS (CDC 19871. 
However, disseminated infection with HSV is relatively 
rare in children with AIDS | Bryson et al. 1991 j and we are 
not aware of well-documented cases of CNS involvement.

Epstein-Barr virus (EBV) has been implicated as a 
causative agent in the development of lymphoproliferative 
disorders and lymphomas, including primary CNS lym
phomas, in AIDS. The EBV genome has been found in a 
high percentage of primary CNS lymphomas in adults with 
AIDS [Morgello 1992], A few case studies have also 
identified the EBV genome in childhood AIDS-related 
CNS lymphomas [Del Mistro et al. 1990).

PML due to JC virus has been reported in 49i of 
autopsied adult AIDS cases. In the immunocompetent host 
primary’ infection with JC virus is asymptomatic and it
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occurs most commonly during childhood or adolescence. 
PML occurs almost exclusively in profoundly immuno
compromised hosts as a result of reactivation of latent 
infection. In AIDS PML is seen predominantly in those 
over 50 years of age, or in those, irrespective of age, who 
acquired HIV infection by blood transfusion [Holman et 
al. 1991 ]. Isolated cases of PML in children with AIDS 
have been reported [Berger et al. 1992, Do/ic et al. 1990, 
Lang et al. 1992, Singer et al. 1993, Vandersteenhoven et 
al. I992| Only 12 children with PML and HIV infection 
bad been reported to the CDC as of 1990 |Holman et al. 
1991). PML was most often seen in older HIV-infected 
children, the youngest was 7 years old [Vandcrsteenhoven 
et al. 1992). The only case of PML in our series was seen 
in a 12-year-old boy with HIV infection acquired by blood 
transfusion in the neonatal period -  the oldest patient in this 
series.

Fungal infections, with the exception of mucosal can
didiasis, are infrequent in children with AIDS. Dissemi
nated mycoses usually occur in the presence of additional 
predisposing conditions, such as neutropenia, indwelling 
catheters, broad-spectrum antibiotics, or abdominal 
surgery |Walsh et al. 1991). Candidiasis in children with 
AIDS follows the pattern seen in adult patients: although 
the majority of patients have mucosal candidiasis, invasive 
and disseminated disease are rare [ Walsh et al. 1991}. Two 
children in the present series had CNS candidiasis, both in 
the course of terminal disseminated infection. In 1 case 
disseminated candidiasis occurred in the course of TPN in 
a child who received chemotherapy for Burkitt’s lym
phoma. The other child was treated with broad-spectrum 
antibiotics for staphylococcal sepsis.

Aspergillus spp. are ubiquitous fungi that only rarely 
cause disease in AIDS patients, Indeed, invasive aspergil
losis has been removed from the original CDC list of 
opportunistic infections indicative of AIDS, The 2 children 
with CNS aspergillosis in the present series, are. to our 
knowledge, the only pediatric AIDS cases documented to 
have such infections. In I case a huge necrotic mass was 
found in the cerebral hemisphere extending into the bone 
and soft tissues of the head. No extracerebral focus of 
aspergillosis was identified at autopsy, and the source of 
the infection is speculative. It is unclear whether the tran
sient granulocytopenia seen a few months before death 
contributed to the development of aspergiilus infection. In 
the other child aspergillosis developed in the setting of 
chemotherapy-induced pancytopenia and pulmonary in
volvement was seen at autopsy.

Cryptococcal meningitis is the leading form of CNS 
fungal infection in adult AIDS, occurring in 6 -  13% of 
patients. However, only isolated cases have been reported 
in children and adolescents with AIDS [Do/ic et al. 1990, 
Leggiardo et al. 1991, Pippard et al. 1986. Rubin et al. 
1989, Ting et al. 1991J. Although cryptococcal meningitis 
has been documented in a 4-year-old child with perinatal 
HIV infection [Leggiardo et al. 1991 J, children with this

complication generally tend to be older and infected by 
HIV-contaminated blood products [ Do/ic et al. 1990, Leg
giardo et al. 1991, Pippard et al. 1986. Rubin et al 1989, 
Ting et al. 1991 J. In our series the only child with crypto
coccal meningitis had perinatal HIV infection and died at 
the age of 6 with widely disseminated cryptococcosis.

Histoplasma var. capsulatum and Coccidtoides im- 
mitis affect adult AIDS patients in endemic areas but have 
not been reported in pediatric AIDS.

Tuberculosis has recently emerged as a common com
plication of adult AIDS. It is anticipated that the trends 
observed among adults with AIDS will soon be followed 
by the pediatric age group [Braun et al. 1992, Husson 
19911. The only child in our series with CNS tuberculosis 
had circumscribed purulent leptomeningitis teaming with 
mycobacteria This unusual pattern of a suppurative reac
tion to MTB has been observed in several adult AIDS 
patients with CNS tuberculosis [ Anzil et al. 19921.

Microorganisms of the MAI complex are a frequent 
cause of systemic infection in AIDS. However, MAI infec
tion of the CNS is a rare incidental finding associated with 
other focal CNS lesions [Anders etal. 1986], In 1 child with 
systemic MAI infection AFB were seen within reactive 
macrophages adjacent to the area of infarction [Dickson et 
al. 1989[. There was only 1 case of MAI infection of the 
CNS in the present series, even though a total of 10 cases 
of disseminated infection were documented. As an inciden
tal finding, AFB were seen within macrophages in the 
choroid plexus in this case.

Multiple or recurrent serious bacterial infections are 
included in the CDC case criteria of pediatric AIDS [CDC 
1987J. Clinically bacterial meningitis is relatively infre
quent. It was seen in 1 of 372 HIV-infected children in a 
study of intravenous immune globulin prophylaxis [The 
National Institute of Child Health 1991). In the present 
autopsy series there was only I case of focal purulent 
leptomeningitis, presumably due to Enterococeus faecal is.

The reason for different frequency of secondary CNS 
infections between children and adults with AIDS is 
unclear. The most prevalent secondary CNS infections 
seen in adults, such as toxoplasmosis, CMV infection and 
PML, usually result from reactivation of latent or persistent 
infection and not from primary exposure to these pa
thogens. It has been suggested that young children with 
AIDS may not yet be exposed to certain pathogens that 
commonly affect adult AIDS patients [ Kanzer 1990], Pedi
atric AIDS epidemics, as a natural consequence of HIV 
infection spreading in young female populations, lags be
hind the epidemics in adults. Because most children with 
congenital HIV infection die in infancy we have only 
recently begun to observe the longer-surviving children 
with perinatal HIV infection. A more adult-like pattern of 
secondary CNS infections may emerge in these children 
exposed to a variety of pathogens, including those affecting 
their immunocompromised parents. As illustrated by the 
child in our series who acquired tuberculosis from her
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father, the changing patterns of secondary infections in the 
adult AIDS population may have an impact on pediatric 
AIDS patienLs.

Analysis of case reports of children whose opportun
istic infections of the CNS resemble those seen in adults 
suggests that the "adult" pattern of CNS infections tends to 
occur in older children and adolescents, and often in those 
who acquired HIV infection postnatally by the blood trans
fusion. Infection with some fungal pathogens appears to be 
related to additional risk factors, and not specifically to 
HIV-induced immunosuppression.
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