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The past decade has seen major changes in the field of infectious
diseases. In particular, many new infections of the nervous system
have been recognised, including the lethal infections of Enterovirus
71, and the Nipah and West Nile viruses. Increased interest in prion
diseases has occurred, following the recognition of animal-to-human
transmission in Europe. Familiar bacteria such as the pneumococcus
continue to cause problems due to increasing resistance to multiple
antibiotics. Furthermore, human immunodeficiency virus—infected
and other immunocompromised patients are under the constant threat
of opportunistic infections, many of which are targeted towards the
brain and spinal cord. This paper reviews the changing world of
nervous system infection, highlighting some of the most significant
recent developments.
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Introduction

To many physicians, the possibility of encountering a nervous system
infection is always a source of anxiety. Not only are the physical signs
of such infections often non-specific, but also the consequences of over-
looking a treatable condition can be devastating. Moreover, the means
of making a rapid diagnosis may be limited. The recognition in the past
2 decades of a number of new infectious agents, some of which are
potentially lethal, adds further uncertainty to this difficult area of medicine.
The purpose of this paper is to highlight some of these newer nervous
system infections which are of regional or global interest. Recent devel-
opments in the management of older infections and opportunistic infec-
tions affecting human immunodeficiency virus (HIV)—infected individuals
are also addressed.

Bacterial infections

Pyogenic meningitis

Pyogenic meningitisontinues to be an important disease worldwide.
Despite the availability of modern medical care, acute bacterial meningi-
tis still carries a mortality rate for adults of 25%, which is similar to
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the experience of the pre-antibiotic étdistorically, averted by the early introduction of corticosterdids.
the three most important pathogens&treptococcus Of more topical interest, is the concurrent 1998 out-
pneumoniae, Neisseria meningiticiedHaemophilus break of meningitis in previously healthy adults, caused
influenzaeln North America and Europe, owing partlyby the group B streptococcus, in Singapore and Hong
to immunisation practices, the incidence of meningitiSong. This pathogen normally only causes meningitis
caused b influenzaehas declined bl pneumoniae in neonates.Unlike S suismeningitis, no particular
andN meningitidigemain important pathogens in chil-risk factor was noted for this streptococcal meningitis;
dren and young adults. In newborns, group B streptoer was it confined to women, whom group B strepto-
coccus is the most common pathogen associated wethcci normally inhabit. It remains to be seen whether
meningitis.Listeria monocytogenesransmitted by this neonatal pathogen will emerge as a significant
contamination of processed food, is also recogniseduse of meningitis in Asia or elsewhere.
as a significant cause of meningitis in newborns and
the elderly in the United Statés. Tuberculous meningitis
Tuberculous meningitid@BM) is common in the Asian
Of particular interest to Southeast Asian physicianggion. The annual incidence of TBM in Hong Kong
is the fact that the common bacteria causing meningitssestimated at 1.8 per 1000 populatiorf.Although
in this region are somewhat different from those reportethssically described as an indolent disease, with a
in the West. There are relatively few reports of meningrodromal illness of malaise, headache, and fever
itis caused byN meningitidisandH influenzaen this for 2 to 3 weeks, it is important to realise that TBM
region and infections caused bynonocytogeneare can present acutely with disease progression occur-
also uncommon. In contrast, Gram negative bacilli sucing within a few days. The diagnosis of TBM is not
asKlebsiella pneumoniaandPseudomonas aeruginosaalways straight-forward. Although imaging or cerebro-
are increasingly recognised as important pathogersginal fluid (CSF) findings are helpful, definitive
both in the context of community-acquired meningitisiagnosis can only be madeufycobacterium tuber-
and nosocomial meningitis. This is particularly the casmilosisis found in the CSF. Unfortunately, acid-fast stain-
among the elderly and individuals with chronic debilitating of the CSF is only 5% to 30% sensitive, and culture
ing diseases such as diabetes, cirrhosis, and malignahag a sensitivity of only 20% to 50%&ince isolation of
M tuberculosisusually requires several weeks, various
Antibiotic-resistant strains & pneumonigevhich tests have been developed for rapid diagnosis of TBM.
remains the most important pathogen in communityt present, the most promising is the polymerase chain
acquired meningitis, are also increasingly recogniseaction (PCR) assay for DNA fragments of the myco-
For nosocomial meningitis (mainly related to head isacterium in the CSF, with a sensitivity close to or better
jury or neurosurgery), antibiotic-resistant strains ahan culture (50% to 85%)j.In this era of increasing
StaphylococcuaureusandAcinetobactobaumanii - drug resistance, however, culture and sensitivity testing
are causing problems for managemeBkmpirical remains the cornerstone of management.
treatment of community-acquired meningitis should
include a third generation cephalosporin plus peniyme disease
cillin or ampicillin. For suspected penicillin-resistani.yme disease, like syphilis, is a multisystem disease
S pneumoniaédjowever vancomycin should be usedwith variable neurological manifestations. It is caused
in place of penicillin. In the treatment of neurosurgiby a spirochaet&orrelia burgdorferi,and transmitted
cal or immunocompromised patients, vancomycin plusy ticks. In the United States, Lyme disease is of great
ceftazidime are the recommended agénts. interest, as it accounts for over 90% of vector-borne
infections.Although the disease is more prevalent in
Uniquely in Hong Kong, two species of streptoNorth Americaand Europe, it has also been seen in
cocci other thais pneumoniabkave been identified as Japan and nordast China, and should be considered
causes of community-acquired meningitis in adult$or patients returning from endemic areas with un-
Meningitis caused b$treptococcus suisnce reported explainedheurological syndromes. Diagnosis is often
as the commonest cause of meningitis in Hong Kondifficult as the CSF may be normal or show non-specific
classically affects patients with occupational exposufadings, and antibody tests vary in sensitivity and
to pigs or pork and causes early sensorineural hearsygcificity. A prolonged course of antibiotic therapy
loss® The incidence of this disease has declined in résuch as ceftriaxone 2 g/d for 2 to 6 weeks) is required
cent years and now only isolated cases are seen. Ndoetreatment. The prognosis is generally good and mor-
theless, a high index of suspicion for this conditiotality rare, although some late neurological sequelae
should be maintained since the hearing loss may bmy persist!
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Whipple’s disease spread to abattoir workers in Singapore. Nipah virus
Whipple’s diseasés a much rarer systemic disordeiis a novel paramyxovirus similar to, but distinct from,
which also has a variety of central nervous systethe Hendra virus which has caused several deaths
(CNS) manifestations, including dementia, ophthakmong Australian racehorse workers.
moplegia, and myoclonus. It can also present as
aseptic meningitis with CSF findings showing mild Likewise, there was an outbreak of West Nile virus
lymphocytic pleocytosis and elevated protein. infection in New York, in 1999 Initial cases were
reported by a physician who noted the unusual
Until recently, the diagnosis of Whipple’s diseaséeatures of the disease, including encephalitis as well
has depended on the demonstration of macrophageassprofound weakness. The virus is now identified as
containing periodic acid Schiff positive material inan arbovirus belonging to the group of flaviviruses
intestinal and other biopsies. Recently, however, (ather members include St. Louis and Japanese B
PCR technique for detection of the causative agerfcephalitis viruses), transmitted by mosquitoes from
Tropherema whippelhas been developed and succesbirds to humans. This viral infection had not been
fully applied to the CSF. Treatment of Whipple’s disseen in the United States prior to 1999 and it has been
ease consists of intravenous ceftriaxone for a mongpstulated that the import of birds, either through
followed by an oral third generation cephalosporin aratural migration or illegal means, may have been
cotrimoxazole for up to 2 years; relapse is commonhgsponsible for the introduction of the virus into the

reported-? country.
Viral infections Dengue

Dengue is the most important mosquito-borne virus
Enterovirus 71 disease in the world. It is prevalent in many parts of

Enterovirus 71 (EV 71) emerged as a significant nenasia and must be considered in any returning traveller
ous system pathogen in Asia following outbreaks iwith fever and rash. In its most severe form, it presents
Sarawak (1997), Taiwan (1998), and most recently as haemorrhagic fever with shock. In recent years,
Perth (1999). First recognised in California in 1969nilder CNS presentations such as headache, seiz-
this picornavirus is related to the Coxsackie A16 virusires, delirium, and cranial nerve palsies have been
both being causes of hand-foot-and-mouth diseaseratognised. Although these neurological symptoms
young children. In the 1998 outbreak in Taiwan, 78ay be secondary to metabolic disturbances, the
patients died and another 405 had severe compliaketection of IgM antibodies, and isolation of, the
tions including brainstem encephalitis, poliomyelitisvirus from patient CSF, suggests that dengue may
like paralysis, myocarditis, and pulmonary oedéfmaitself cause encephalitis.

In Hong Kong, 427 patients were admitted to hospital

with hand-foot-and-mouth disease in 1998, of whorHuman T cell leukaemia viruses

four patients were identified with meningoencephalitisluman T cell leukaemia viruses (HTLV-1 and 2)

secondary to EV 71. belong to the large family of retroviruses, which in-
cludes the HIV-1 virus (indeed HIV-1 was previously
Nipah and West Nile viruses known as HTLV-3). In 1985, HTLV-1 was serologi-

Two zoonotic viruses, Nipah and West Nile, haveally linked to a progressive spastic paraparesis, known
attracted widespread publicity in recent years. In 1998s tropical spastic paraparesis in the West Indies. In
an outbreak of encephalitis occurred among piglapan, a similar syndrome called HTLV-1 associated
farmers in Malaysia. By 1999, a total of 258 cases weneyelopathy (HAM) has been described. HTLV-1 is
reported, with a mortality rate of almost 40%. Thendemic in southern Japan and Taiwan but most
causative agent was not Japanese encephalitis visesopositive individuals are asymptomatic, with less
which is endemic to the area, but a hitherto unknowthan 1% developing a neurological complication.
virus subsequently named Nipah after the town iimfection can be spread by sexual, parenteral, or verti-
which the outbreak originated. Unlike Japanes&al transmission. The incubation period for HTLV-1
encephalitis virus, which is transmitted by mosquitoesan exceed 20 years, with HAM often recognised
Nipah virus appears to be transmitted by respiratony the fifth decade as progressive spasticity of the
droplets from infected pig4¥.The number of caseslegs, although occasionally acute cases resembling
of Nipah encephalitis has fallen sharply since thieansverse myelitis may occur. Serological testing for
Malaysian govaerment implemented a number ofHTLV-1 infection is available but definitive treatment
control measures, but kiat time, the disease hadfor clinical cases remains to be determitfed.
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Prion diseases neurological illnesses include cerebral toxoplasmosis,
cerebral nocardiosis (Fig), cryptococcal meningitis,
Prion diseases are neurodegenerative diseases catisieerculous meningitis, cytomegalovirus encephalitis,
by the accumulation of altered forms of normal hogirogressive multifocal leukoencephalopathy, and
cell proteins, designated as prions (PRoteinaceod$V-associated dementia. Since the introduction of
INfectious material). Until recently, four human priorhighly active antiretroviral therapy, the incidence
diseases were known, namely, kuru, Creutzfeldt-Jakob some of these infections has declined in some
disease (CJD), Gerstmann-Straussler-Scheinkéfestern countrie®:?
syndrome, and fatal familial insomnia. Reports of vari-
ant Creutzfeldt-Jakob disea@eCJD) in the United Cerebral toxoplasmosis
Kingdom in 1996, suggested that cattle-to-huma@erebral toxoplasmosis is the result of reactivation
transmission of bovine spongiform encephalopathyf prior infection with the parasiteoxoplasmaondii.
(BSE or mad cow disease) had occurred. Variant CJie typical presentation consists of focal cerebral
cases are characterised by a younger age of onset (nehgsfunction accompanied by fever, headache, and
is 29 years compared with 65 years for sporadic CJBynfusion, developing over days to weeks. Computed
and a longer duration of disease (mean is 14 montieenography (CT) or magnetic resonance imaging
versus 4 to 5 month$j although both diseases arg MRI) reveals one or more ring-enhancing lesions.
uniformly fatal. A specific prion protein (type 4 PrPScEmpirical treatment commences with pyrimethamine,
has been found in association with vCJD but raresulphadiazine, and folinic acid, followed by life-
with other prion diseases, making it possible to dia¢gpng maintenance prophylaxsSerial imaging should
nose this condition during life by tonsil biop¥y. reveal regression of lesions after 10 to 14 days accom-
Currently, there is no cure for any of the prion dispanied by clinical improvement. If this does not occur,
eases. A number of actions implemented by the Uptimary CNS lymphoma must be considered.
government have resulted in a decline in BSE. Only
time will tell whether this will translate into a cor-Syphilis
responding decline in the incidence of vCJD over tH&yphilis occurs in HIV-negative individuals as well

coming years. as in patients with AIDS. Although there has been a
steady decline in the incidence of syphilis in the West

HIV-associated central nervous system in recent years, it is rising at an alarming rate in China,

infections in parallel with the number of AIDS patients diag-

nosed In HIV-positive individuals, meningeal forms
Opportunistic infections of the CNS in HIV-infectedof early neurosyphilis may occur in patients previously
individuals are often the first sign of acquired iomn-  treated for syphilis, suggesting a relapse of the con-
deficiency syndrome (AIDS). These ‘AIDS-defining’dition. Syphilitic eye disease, gumma, and myelopathy

-é"’ﬂﬁm £:1

Fig. Cerebral nocardiosis: Magnetic resonance imaging of the brain of a 30-year-old woman who presented with
fever and weight loss for 1 month, and generalised convulsion on the day of admission. She was found to have ulcers
over the scalp and limbs from which Nocardia asteroides was isolated. Later she tested positive for HIV infection
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are also reported to be more frequent in patients widiseptic meningitis and HIV-associated dementia. The
AIDS. In the United States, it is recommended that HI\fermer occurs at the time of seroconversion, causing
positive individuals with suspected syphilis undergo e usual features of viral meningitis. Occasionally an

CSF examination before therapy. encephalitic illness is seen and chronic forms of men-
ingitis have been reportétin addition, asymptomatic
Cryptococcal meningitis CSF abnormalities are common throughout the course

Cryptococcal meningitis often occurs as a complicaf HIV infection. Patients with acute aseptic meningi-
tion of advanced AIDS (CD4 count < 200/ml) or irtis in whom HIV infection is suspected should undergo
other immunocompromised patients, although appaepeat serology for HIV after a few months if the
ently healthy individuals can infrequently acquirenitial test is negative.
the disease. Meningeal signs or symptoms may be ab-
sent in up to half of the patients. Instead, non-specific Human immunodeficiency virus-associated demen-
features such as failure to thrive, personality chang& is a unique disorder to AIDS, with characteristic
cognitive impairment, cranial neuropathy, and eveabnormalities consistent with a subcortical dementia.
coma may be the presenting complaint. Cryptococdsllental slowing, impaired concentration and memory,
antigen testing of the CSF is the diagnostic method mfpaired rapid limb movements, gait disorders, and
choice, with a sensitivity exceeding 90%. It should rowspasticity with hyperreflexia are commonly seen,
tinely be performed for all AIDS patients undergoingogether with apathy, depression and even organic
a diagnostic CSF examination. Treatment includgsychosis. Focal neurological deficits, as seen in
amphotericin B plus flucytosine for 2 to 3 weeksprogressive multifocal leukoencephalopathy, are un-
followed by fluconazole for patients who respond@¢ommon and should prompt an alternative diagnosis.
well, and then continuation of long term fluconazoléluman immunodeficiency virus-associated dementia
as suppressive therafyThe prognosis is good, pro-frequently complicates advanced AlBFP®irect inva-
vided the patient survives the initial stage of the diseaséon of neurons by the HIV virus may be the under-
lying pathology. Magnetic resonance imaging shows
Cytomegalovirus cerebral atrophy and symmetrical T2-intense white
Cytomegalovirus (CMV) may cause radiculomyelitismatter lesions. Since there are no other disease markers,
peripheral neuropathy, retinitis, encephalitis, aneixclusion of drug or metabolic effects and other
ventriculitis, as well as non-neurological diseasegsfectious causes of dementia should be undertaken
such as colitig® With CMV encephalitis, the patient before the diagnosis of HIV-associated dementia is
typically presents with subacute confusion resemblimgronounced.
HIV-associated dementia. CMV ventriculitis presents
more acutely and carries a poorer prognosis. Giv&onclusion
the poor prognosis of CMV ventriculoencephalitis, a
trial of ganciclovir, foscarnet, and cidofovir, singly orCurrent problems facing physicians who may have

in combination, may be justified. to deal with nervous system infections include the
emergence of novel pathogens, the spread of exotic
Progressive multifocal leukoencephalopathy infections, the increasing number of immunocompro-

Progressive multifocal leukoencephalopathy is mised individuals, and the rapid development of
reactivated infection caused by a papovavirus, thmicrobial drug resistance. While new drug therapies
JC virus. Prior to the AIDS era, it was an uncommoand new technologies such as PCR can assist the
condition, occurring as a terminal event in patientsurrent situation, these problems will persist and have
with lymphoma or leukaemia. The virus causes littlthe potential to become major public health issues
inflammation, only demyelination in the CNS, and th@ the 21st century.
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