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Abstract
Chronic meningitis is usually defined as a syndrome of meningeal 
symptoms and signs lasting for more than four weeks which 
include infectious and non-infectious aetiology. This syndrome is 
less common than acute meningitis, yet its frequency has certainly  

 
increased in immunosuppressed patients. The authors discuss 
the clinical picture and the differential diagnoses of the situation. 
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Introduction
The meningeal syndrome corresponds to an in-
flammatory process of the meninges, characterized 
clinically by signs and symptoms (fever, headache, 
lethargy, nuke stiffness, mental confusion, nausea and 
vomiting) combined in a wide range of ways. Chronic 
meningitis is an entity in which the above-mentioned 
signs and symptoms evolve in a slow way, keeping for 
a period above four weeks.

The causes may be multiple, both infectious as 
non-infectious, and in a significant percentage of cases 
the etiologic diagnosis is not established, in spite of 
resorting to multiple test and supplementary research.

Chronic meningitis frequency in the population 
is lower than acute meningitis, presenting however 
a growing incidence and prevalence in immune de-
pressed individuals, whether patients infected by the 
human deficiency virus (HIV), or in those subject to 
steroid therapy and other immunosuppressant drugs, 
in diabetic and in patients with neoplasms.¹

Etiologic diagnosis
Chronic meningitis usual presentation is in a subacute 
or chronic forms (days to weeks) with headaches, 
light fever and nuke stiffness. Cognitive changes 
are frequent, mainly in advanced stages and marked 
decrease of the general condition, with a significant 
weight loss.² Symptoms as reduced visual acuity and 
diplopia are not exceptional.²,3,4 

For the etiologic diagnosis it is important the data 
collected in the patients’ anamnesis, as trips, occu-
pation, personal and family background and ethnic 
characteristics. The objective exam is important to 
value changes suggesting certain pathologies as ne-
oplasms, systemic infections, sarcoidosis, vasculitis, 
among others.5 

The cytologic and biochemical exam of the CSF 
is fundamental to assess such conditions, being im-
portant to perform manometry, revealing an increased 
pressure in a high percentage of cases.4,5 If pleocytosis 
is present it indicates meningeal irritation, although 
not necessarily an infection. The predominant cellular 
type relates with the nature of the infection and with 
the stages it is at the moment in time. In the HIV 
infection is common the existence of lymphocytic 
pleocytosis in the initial and intermediate stages of 
the disease. As the immunosuppression progresses, 
the CSF inflammatory reaction tends to disappear, 
but may reappear subsequently as a reaction to a 
pathogenic stimulus (Table 1).5 

Proteins in the CSF increase as a response to 
inflammatory stimulus (infectious or otherwise) of 
the brain and meninges, and its increase in general 
is parallel with those of cells. As important as the 
dosage of protein levels it is the differentiation of its 
components, namely the different types of globulin, 
being the research of the protein intrathecal synthesis 
crucial to establishing the profile of the change.

Low levels of glucose in the CSF result both from 
an increase of its use by CNS and leucocytes (espe-
cially PMN), whether in changes at the level of the 
glucose transfer system from the blood to this CSF. 
Therefore the low level of glucose in the CSF, in the 
absence of hypoglycaemia indicates a meningeal 
diffuse lesion.

The bacteriological and mycological tests (both 
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direct as in culture), serology, pathological anatomy, 
among others are of crucial importance for the etio-
logic diagnosis of the meningeal syndrome to which 
we will refer subsequently.

In terms of image techniques, cranial encephalic 
CT scan shows dural thickening in plate, with incre-
ased capture of contrast, dystrophic calcifications, 
especially in the basis, and sometimes hydrocephalus, 
infarction and atrophy.  In the cranial encephalic nu-
clear magnetic resonance (CE NMR) it can be seen an 
exudate, usually after contrast administration, whilst 
this is isotensive regarding the cerebral parenchyma 
and increased capture of contrast more accentuated 
in the basis.6,7

Most common causes

Infectious causes
Tuberculous Meningitis: the CNS tuberculosis, being 
its most common form of presentation Tuberculous 
Meningitis (TM), is the most lethal manifestation of 
this infection. MT is fatal if not treated and the risk 
of mortality and morbidity increases with the delay 
in the setup of appropriate therapy. Its incidence and 
prevalence have increased in the last few years namely 
in the population of HIV-infected patients.
Mycobacterium tuberculosis can affect all structures of 
the human body, and the CNS is not an exception. 
Attaining such system is always secondary to another 
focus, even if this is not clinically apparent.8,9,10 

The CNS involvement by tuberculosis is made, 
in most cases, at the time of the primary pulmonary 
infection, i.e., while the bacterial growth is underway 
without interference of the immune system (before 
the onset of cellular hypersensitivity against the 
agent). In this first stage of bacteremia, tuberculosis 
lesions will set in the meninges, in the spinal cord 
and in the cerebral parenchyma. Months or years 
later, such foci may, due to immune or physical sti-
muli, increase and behave as a tuberculoma or, after 
rupture, reaching a subarachnoid space triggering a 
meningeal process. Neurotuberculosis can also occur 
in cases of miliary tuberculosis, where the big number 
of bacilli circulating increases the probability of the 
agents locating in the meninges and under the form 
of small tuberculomas.10, 11

Clinically, TM presents itself through headache 
worsening progressively, followed by vomiting, fever 
(described in some series as an inconstant signal, 

TABLE I

Diferential diagnosis of pleocytosis

meningitis with PmN Pleocytosis

Bacterial
Nocardia; Actinomyces; Arachnia; Brucella

Fungal
Blastomyces; Coccidioides; Candida; Aspergillus; Zygomycetes;
Cladosporium; Pseudoallescheria

Chemical
Endogen: epidermoid tumors or craniopharyngioma
Exogen: drugs or contrast agents

Systemic Lupus Erithematous (SLE)

meningites with lymphocytic meningitis

Bacterial
Treponema pallidum; Leptospira; Actinomyces israelii; Arachnia 
propionica; Nocardia; Brucella (+ 90%); Borrelia burgdorferi; 
Mycobacterium tuberculosis; Listeria monocytogenes

Fungal
Cryptococcus neoformans; Candida; Coccidioides immitis; 
Histoplasma capsulatum; Blastomyces dermatitides; Sporothrix 
schenckii; Pseudoallescheria boydii

Parasitic (Meningoencephalitis)
Toxoplasmosis; Cysticercosis; Angiostrongylus cantonensis

Viral 
HIV; Enterovirus –> Coxsackie B, ECHO; Lymphocytic  
choriomeningitis; Herpes simplex; Arbovirus

Parameningeal Foci
Cerebral Abscess

Non-Infectious  
Neoplasms (meningeal carcinomatosis), sarcoidosis, vasculitis, 
SLE, CNS lymphoma, multiple sclerosis

Unknown

being absent in 10 to 20% of cases), meningism, 
mental confusion and cranial pairs paresis (III, IV, VI 
and VII). These last ones are due to the meningeal 
primary involvement at the brain basis. Convulsive 
crisis (usually tonic clonic) can be the starting frame 
or emerge sometime after.

The clinical staging, based on the neurologic evo-
lution, can be correlated with the prognosis. 10

Stage I – individual aware, with meningeal signs, 
without any other neurological signs.

Stage II – confused patient or with focal signs
Stage III – patient in coma with paraparesis or 

hemiparesis of advanced grade.
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Almost all patients in the stage I recover totally, 
with the appropriate therapy. Mortality is high in 
stage III, showing in most studies to be above 45%. 10

The initial CSF investigation can reveal mixed 
pleocytosis or PMN predominance, but sometime 
afterwards it is defined almost always as lymphocytic 
pleocytosis. In immune depressed patients, cell count 
can be normal. Proteins are increased and glucose 
in the CSF is reduced. The CSF opening pressure is 
usually high. Pleocytosis can also remain for some 
months after beginning the therapy, even after the 
fever and the patient complaints are gone. 10

BAAR identification at direct test is described in 
around 37% of cases in some series, and this number 
can rise if serial punctures are carried out (4 LP - 87% 
of the identification). 12 The CSF direct exam can be 
made through three staining methods – Ziehl – Niel-
sen, Kinyion and fluorescence. The first one is the 
most commonly used, but at present it is preferably 
fluorescence due to higher sensitivity. 12

The culture test is traditionally made in means 
based in egg (Lowstein-Jensen) and agar (Middle-
brook), needing an average period of 6 to 8 weeks of 
incubation. At present, it can be used a radiometric 
detection system, BACTEC (Becton Dickinson Diag-
nostic Systems: Sparks, MD), with the advantage of 
detecting positive cultures between the 8th and the 
14th day.12

There are also some specific tests for diagnosing 
such pathology carried out in the CSF and may be 
direct and indirect.

Indirect tests are the dosage of the adenosine de-
aminase (ADA) activity determining antibody titers 
for Mycobacterium through ELISA.

A high-level of ADA (>6 – 8 U/L) is observed in 
63 – 100% of patients with TM and in around 16% 
of other forms of meningitis.13 

Direct specific tests are biochemical identification 
of Mycobacterium products and the detection of the 
antigen for CSF bacillus. The latter, made by Eliza 
techniques or latex agglutination particles, seems to 
be extremely specific, with sensitivity depending on  
different groups ranging from the 50 – 100%. 

Polymerase chain reaction (PCR) in the CSF, an 
amplification test preceding the identification of 
the genetic code of MPB64 protein, is considered 
as a rather sensitive and specific index,  and can be 
carried out relatively quickly (in agarose gel electro-
phoresis).14 

A β-2 microglobulin is a score of immunologic 
activation, being an unspecific marker of infection 
and CNS neoplasm. Its serial dosage can be a good 
monitoring of the therapy effect.

Image tests, as cranial encephalic CT scan and 
NMR, are very useful in the study of these patients, 
not only as a means of diagnosis but also due to the 
correlation of image with the prognosis. There is an 
increased uptake of contrast, related with a process 
of exudative arachnoiditis, as an image translation for 
both methods. Other detected changes for this test are 
the intracranial tuberculomas, hydrocephalus (more 
often found in children) and in deep cerebral infarc-
tion. In a variable percentage of cases (depending on 
the studies) and rather higher for CT, there are not 
image changes.6,7

Meningeal syphilis: In the last 10 years syphilis has 
lost the status of a disease with a primarily historical 
interest, to become a priority situation in terms of 
public health. During such period, its incidence and 
prevalence have been increasing, being epidemiolo-
gically related with the HIV infection. 15 

Meningeal syphilis occurs usually during the first 
year of infection and it is featured by headache, me-
ningeal signs, nausea and vomiting. The involvement 
of the cranial pairs is common, being translated cli-
nically by deafness, facial paresis of peripheral type, 
and visual  alterations. The CNS is involved in around 
20 – 40% of (such percentages vary depending on 
the studies)15,16 primary syphilis cases, and the initial 
condition is usually of an acute or chronic meningitis 
(according to some authors, meningitis occurs in 
around 25% of all syphilis cases).15, 16, 17 

The diagnosis is based in an evaluation of the CSF 
in an individual presenting positive serology for Tre-
ponema Pallidum. The cytobiochemical exam shows 
usually a lymphocytic pleocytosis, increase of proteins 
and normal glucose values in the CSF.

A reactive CSF for VDRL test is highly suggestive 
of a diagnosis, but a negative result does not exclude 
the diagnosis. Conversely, a negative FTA – ABS test 
eliminates the possibility of CNS involvement throu-
gh infection.15, 17, 18

Meningeal cryptococcosis: Cryptococcosis is a rare 
opportunistic mycosis, located preferentially in the 
neuro-meningeal,3 more commonly in cases of HIV 
infection, diabetes, Hodgkin’s disease and prolonged 
therapy with corticosteroids or other immunosup-
pressive drugs.3 
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It is thought that individuals infected by HIV, 5 to 
10%, will develop CNS cryptococcosis.

Cryptococcus are encapsulated, ubiquitous, and 
only Cryptococcus neoformans is pathogenic for man. 
Pigeons epidemiologic role is well-defined for se-
rotypes A and D, with the contagion made by their 
excrements through the respiratory tract.³

Physiopathologically, there is a meningeal inflam-
matory infiltration spreading along the Virchow-Ro-
bin perivascular spaces to the cerebral parenchyma, 
cerebral trunk and cranial nerves roots.3,19

The most commonly found clinical syndrome is 
meningoencephalitis of insidious evolution, with 
an initial meningeal stage, followed by infectious 
encephalitis.8,18 The cranial nerves are involved in 
around one third of cases,2,3 the most frequently 
affected are the oculomotor and the optical nerve 
(with papilloedema and optical nerve atrophy).² Me-
ningeal cryptococcosis, throughout its evolution, can 
complicated itself with hydrocephalus and cerebral 
vascular accidents.

For the diagnosis is fundamental the CSF study, 
presenting in most cases a pleocytosis (PMN or mo-
nonucleate), protein in the CSF slightly increased or 
hypoglycorrhachia. The agent direct identification 
with China ink is possible, but can be falsely negative 
in 60% of cases. 3  Cryptococcus culture, from the CSF, 
is usually slow. The latex particles agglutination test 
detects antigens in the serum or in the CSF of patients 
infected in around 90 to 100% of cases.20 Frequently 
there is not a matching image for this situation being 
hydrocephalus and diffuse abscesses the most com-
monly observed aspects (although rare).

The aspects of a bad prognosis are an absence 
of cells in the CSF (more frequently found in AIDS 
cases), the syndrome of inadequate secretion of 
antidiuretic hormone, hypoglycorrhachia and high 
opening pressure. In AIDS cases, even with adequate 
therapy, the survival average time is nine months. ²
Neurobrucellosis: Brucellosis is an endemic disease in 
Portugal and in countries around the Mediterranean 
area and Middle East. In such countries, it seems to 
be a predominance of infection by Brucella meliten-
sis, while in other regions where the disease is not 
endemic most of the human infections are caused by 
Brucella Suis and Brucella abortus.21

During the acute infection, the neurologic invol-
vement is unspecific, consisting of headaches, fatigue 
and myalgia. Neurobrucellosis occurs in around 5% 

of diagnosed cases, being a form of chronic infection. 
Its clinical presentation can be diverse, simulating 
different neurological diseases (such as neurosyphilis 
and neurotuberculosis).21, 22, 23, 24

Clinically, chronic meningitis cases (rarer form of 
neurobrucellosis) manifest themselves  frequently by 
headache and papilloedema, translating an increase of 
intracranial pressure. Seldom there is fever, meningeal 
signs and focal signs in the neurological exam.21 In a 
revision of 24 cases, Bouza et al.² refer that brucellosis 
symptomatology was present in those patients for 
periods ranging from 4 to 7 months and that less than 
50% of patients with chronic meningitis presented 
meningeal syndrome.

In the CSF is frequent a lymphocytic pleocytosis, 
hypoglycorrhachia, increased protein in the CSF and 
the existence of oligoclonal IgG bands (translating 
protein intrathecal synthesis). ADA is usually high, 
posing prognosis problems with neurotuberculosis, as 
the clinic similarities and the changes in the CSF are 
evident.13 Antibody detection for Brucella in the CSF 
is always an indicator of local infection22  and can be 
made through Rose of Bengal, Wright or immunoflu-
orescence tests. The last seems to be the most reliable, 
with the first two poorly sensitive to CSF titers.

Different from most cases of chronic meningitis, 
neurobrucellosis seems to present a good prognosis, 
being the low mortality and not always clearly related 
with brucellosis.22

Lyme disease: It is an infection caused by a Spirocha-
etes, Borrelia burgdorferi, transmitted by a tick bite, 
usually Ixodes dammini or another one of the same 
group.25, 26 It has universal distribution, with some 
special features seeming to differentiate the American 
from the European form. In the North Hemisphere 
most infections are acquired from May to July, althou-
gh the appearance of symptomatology may occur in 
any time of the year.8 

As all the infections by Spirochaetes, Lyme disease 
presents several clinical stages, with remissions and 
exacerbations. Its clinical preservation can be classi-
fied in three stages:26 
Stage 1 – The condition starts with a migratory chro-
nic erythema, which can be followed by fever, fatigue, 
general malaise, myalgia, arthralgia and meningism.
Stage 2 – Weeks or months later, neurologic chan-
ges (meningitis, cranial neuritis, peripheral neuritis, 
encephalitis, hemiparesis, chorea, cerebellum ata-
xia), heart changes (alterations in the intracardiac 
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conduction, myocarditis, pericarditis, heart failure) 
or osteoarticular.
Stage 3 – months or years later, chronic cutaneous 
(chronic atrophic acrodermatitis), neurologic (en-
cephalopathy, polyneuropathy, encephalomyelitis 
and cerebral vascular accidents) and joints changes 
appear.

Regarding the meningeal involvement, irritation 
signs developed in an initial stage of the disease are 
not usually followed by any CSF alteration. In stage 
two, the most frequent neurologic complication is 
lymphocytic meningitis, evolving for weeks or mon-
ths and not followed by cranial and/or peripheral neu-
ritis (Bannwarth Syndrome). The VII pair paralysis is 
particularly frequent. 25, 26 

Serology for Borrelia, made by ELISA or Western 
Blot, reveals in the serum an increase of  specific IgM 
titer from the third to the sixth week whilst the spe-
cific IgG titer rise for months or even years. The CSF, 
in cases of meningeal involvement, is compatible with 
lymphocytic meningitis (mononuclear pleocytosis, 
increased protein in the CSF, and glycorrachia wi-
thin normal values, as well as the opening pressure). 
Determining intrathecal production of antibodies 
(IgM, IgG or IgA) specific for Borrelia is crucial to 
confirm a diagnosis of meningitis.26, 27 Serology can 
be falsely negative in the first weeks of the disease, or 
in patients treated earlier with appropriate antibiotic 
therapy. False positives are found in many situations 
as syphilis, Rocky Mount fever, autoimmune diseases 
as SLE and amyotrophic lateral sclerosis.25

Non-infectious causes
Neoplastic chemical meningitis: within such group, 
it is considered a meningeal metastization of CNS 
primary and secondary being the most frequent the 
first one under the form of meningeal carcinomato-
sis. The most frequently involved tumors are breast 
adenocarcinoma, lung, stomach, melanoma and leu-
kaemias in children.8,29 

Meningeal metastization by glial cells, complicates 
around 20% of supratentorial gliomas being symp-
tomatic only in 4% of cases. It emerges frequently 
in the absence of the primary tumor recurrence 
being the meningeal primary involvement very rare. 
Craniopharyngioma with cystic transformation may, 
through the liberation of cystic contents, lead to an 
inflammatory  response manifested under the form 
of a chemical meningitis.30 

For the diagnosis is of crucial importance the CSF 
evaluation, where around 50% of cases presents a high 
opening pressure and pleocytosis with lymphocytic 
predominance, as an inflammatory reaction to the 
tumor. Crucial also is the research of neoplastic cells 
and carrying out a CT scan or NMR to exclude intra-
cranial expanding lesions.28, 29

Neurosarcoidosis 
Sarcoidosis is followed by the CNS involvement in 
just one to 10% of cases (depending on the series), 30, 

31 being rare its manifestation in the absence of signs 
and/or systemic symptoms.

Pathophysiologically there is a granulomatous 
infiltration of the meninges and adjacent parenchyma, 
more prominent in the bases.8

Clinically, it is presented in a subacute or chronic 
form, with visual alterations caused by lesions of 
the optical nerve and chiasma, polydipsia, polyuria, 
drowsiness and obesity, due to the involvement of 
the hypothalamus and pituitary. Hydrocephalus, 
convulsive crisis, cranial nerves paresis, pyramidal 
and cerebellum signs are also frequent manifestations. 
Seldom can it cause recurrent or chronic meningitis. 8 

The diagnosis is based in biopsies with evidence 
of sarcoid granulomas, from lymphatic ganglia, skin, 
lungs and bone tissue. Analytically, in 2/3 of cases 
there is a serial increase on the angiotensin-converting 
enzyme and a high calcaemia. In the CSF test is 
frequent the existence of moderate lymphocytic ple-
ocytosis, increased protein in the CSF and sometimes 
hypoglycorrhachia. Image wise, there is a increased 
uptake of contrast by the meninges, more marked 
in the bases and sometimes hypothalamic and the 
pituitary ((more easily observed by NMR).8,30 

Final considerations
Chronic meningitis is nowadays a growing problem 
with importance in terms of public health due to its 
increasing frequency in some risk groups, namely in 
immunodepressed patients.

Before the multiplicity of underlying causes and 
their different therapeutic approach, the differential 
diagnosis of such situations becomes of critical im-
portance and must be established as early as possible. 
Sometimes this is not possible in spite of resorting 
to multiple tests and  supplementary investigations 
being essential to formulate non-infectious aetiologic 
hypotheses.   
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