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VIEWS AND REVIEWS

Steroids in neuroinfection

Ester6ides em neuroinfeccao
Ronaldo Abraham

ABSTRACT

The consequences of inflammatory response are primarily responsible for morbimortality in bacterial meningitis. Early use of steroids in
these cases can reduce mortality and hearing lossand improve functional outcome without causing significant side effects. The formal re-
commendation towards pneumoccocal meningitis is being extended to other forms of Bacterial Meningitis. The same thought can be applied
to tuberculous meningitis. In neurocysticercosis and neuroschistosomiasis steroids are more useful than parasiticides in most cases. Des-
pite the evidence favoring the use of steroids in herpes simplex encephalitis, it is not sufficient to definitely support such indication. Among
the opportunistic infections that affect AIDS patients, neurotoxoplasmosis and progressive multifocal leukoencephalopaty are those most
often considered for the use of steroids; steroids are safe to use, but no definite benefit could be demonstrated in both conditions.
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RESUMO

As consequéncias da resposta inflamatéria sao as grandes responsaveis pela morbimortalidade das meningites bacterianas. O uso precoce
de esteréides nestes casos pode reduzir a mortalidade e a perda auditiva, além de atenuar as consequéncias a longo prazo deste grupo de
doencas, sem causar efeitos colaterais importantes. A recomendacgao formal de seu uso na meningite pneumocécica tem sido ampliada
para outras formas de meningite bacteriana. O mesmo raciocinio pode ser aplicado para a Meningite tuberculosa. Na neurocisticercose e na
neuroesquistossomose, os esterdides sao mais Uteis que as drogas parasiticidas na maior parte dos casos. Apesar de evidéncias a favor do
seu uso na Encefalite Herpética, nao existe ainda suporte definitivo para esta recomendacéao. Entre as infeccoes oportunisticas que ocorrem
nos pacientes com AIDS, a Neurotoxoplasmose e a leucoencefalopatia multifocal progressiva sao as mais frequentemente relacionadas
com o uso dos esteréides; seu uso tem se mostrado seguro, mas seus beneficios nao parecem bem estabelecidos em ambas as condicoes.

Palavras-Chave: esterdides, meningite bacteriana, tuberculose, neuroparasitoses, AIDS.

Steroids are hormone products of the adrenal cortex with
numerous effects on endocrine and nonendocrine functions.
Biologically active analog synthesis, especially glucocorti-
coids, has allowed their use in a wide range of different dis-
eases. At doses that exceed normal daily production levels
these hormones exert a potent antiinflammatory and immu-
nosuppressive action. Steroids can suppress inflammation
that occurs in response to variable inciting events. Although
their use does not address the underlying disease, inflamma-
tion suppression has a huge clinical utility. The antiinflamma-
tory and immunosuppressive actions cannot be split but even
so some infectious diseases have clear indication for the use
of steroids'. The inflammatory response that occurs in me-
ningeal space is mediated by proinflammatory factors such
as interleukin-1 and tumor necrosis factor, released by patho-
gen lysis induced by antibiotic treatment. The consequences
of this inflammatory response are primarily responsible for
morbimortality in bacterial meningitis and can be attenuated
by steroids use. Other infectious diseases affecting the central
nervous system, such as neurotuberculosis, herpes simplex

encephalitis, neurocysticercosis, neuroschistosomiasis and
AIDS related conditions have been widely treated with ste-
roids in an adjunctive way. In some cases their use is cru-
cial and more important than the treatment of the underly-
ing disease itself. The potential risk of side effects makes the
decision to institute steroid therapy a careful consideration
in each patient, with special concern for treatment duration.
Some of the long term adverse events of steroids use include
gastrointestinal bleeding, myopathy, bone loss, hyperglyce-
mia and premature cataract.

Bacterial meningitis

Supporting treatment with steroids has been widely ap-
plied in bacterial meningitis (BM) since 1988, when Lebel et
al. strongly suggested its use”. The early use of this medicine
has been related to a better prognosis, especially in those
cases caused by Streptococcus pneumoniae®. It can reduce
mortality and hearing loss*and improve functional outcome®
without causing significant side effects. This recommenda-
tion was extended to BM caused by Haemophilus influenzae;

Medicine Department, Taubaté University, Sao Paulo SP, Brasil.

Correspondence: Ronaldo Abraham; Rua Dr. Souza Alves 35; 12020-030 Taubaté Sao Paulo SP - Brasil; Email: rnabraham@uol.com.br

717



718

this pathogen has shown an important decrement in its in-
cidence in the last decades after successful vaccination cam-
paign implemented in our country. Some doubts remain
about the use of steroids in cases of BM caused by Neisseria
meningitidis. The lower rates of complications in these cases
seem to raise difficulties in evaluating treatment efficacy, but
the decrease in immune mediated arthritis with no definite
harm in a series of patients may be a good indicative of its
use®. The use of steroids in meningoccocal meningitis seems
acceptable, indeed. The statement of interrupting steroids as
soon as another pathogen different from S. preumoniae can
be identified is now being reconsidered.

In the last years some studies developed in lower-in-
come countries have shown intriguing results. One of them
performed in a group of patients in which 90% were HIV-
positive, showed that the use of steroids was not able to re-
duce mortality or morbidity”. Another study developed in
Asia, where the main cause of meningitis is tuberculosis,
found a significant beneficial effect in those patients when
the correct microbiological diagnosis could be made®. These
results raised the suspicion of its utility in these countries.
Some points have to be stressed, such as previous clinical
condition and access to adequate antibiotics, to better evalu-
ate these results.

Currently, the dose regimen suggested includes Dexa-
methasone 10 mg IV (or 0,15 mg/kg/day in children) at the
time or immediately before the first dose of the chosen anti-
biotic, followed by the same drug every six hours for a total
of four days®. Shorter periods of treatment have also shown
to be effective. As Dexamethasone reduces blood-brain bar-
rier permeability, it can interfere with antibiotic availability,
reducing Vancomycin efficacy. Nowadays, we are observing
a growing number of S. pneumoniae strains highly resistant
to both Penicillin and Cephalosporins, leading to a more fre-
quent use of Vancomycin. In a patient diagnosed with BM
who was receiving Dexamethasone, Vancomycin should not
be used as the sole antimicrobial agent®.

In summary, we can say that steroids are recommended
in cases of BM caused by S. pneumoniae and H. influenzae,
and their use is acceptable in cases of BM caused by N. me-
ningitidis, provided that they do not delay the introduction of
antibiotics, in patients with reasonable previous clinical con-
ditions'. It must always be reminded that BM is a life-threa-
tening condition requiring prompt diagnosis and treatment.
Recent gastrointestinal bleeding, serious diabetes and shock
are counterindications for the use of steroids.

Tuberculous meningitis

Tuberculosis remains a serious public health problem
worldwide, affecting mainly the underdeveloped continents,
causing millions of deaths annually. Meningitis is the most
severe form of tuberculous infection causing death or per-
manent disability in more than half of the affected patients'.
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Tuberculous meningitis (TbM) leads to severe meningeal
inflammation with secondary cerebral tissue damage, what
justifies the high incidence of fatal outcome and sequelae.

The use of steroids in TbM is not an innovation. The first
important article about the theme was written in 1953
showing improvement in the poor prognosis reserved to
these patients at that time'. Since then a great number of
clinical studies has been developed, many of them sugges-
ting a better outcome and faster recovery when steroids are
added to the antituberculous chemotherapy. A thorough sys-
tematic review concluded that adjunctive steroids reduce
mortality from TbM". The mechanisms by which steroids
improve outcome in TbM are still not fully understood. A fas-
cinating hypothesis recently suggested lies in a genetic hint.
The gene LTA4H that encodes leukotriene a4 hydrolase de-
termines the balance of proinflammatory and antiinflam-
matory eicosanoids, and steroids could only reduce morta-
lity in TbM patients who were major allele homozygous for
that gene with the hyperinflammatory phenotype'. It could
also explain why some patients get worse with this medi-
cine, probably those with a hypoinflammatory phenotype.
Moreover, it might impact the selection of candidates accor-
ding to its genotype in future time'.

The steroid regimen used in TbM depends on the severity
of the disease. The use of intravenous Dexamethasone for two
to four weeks in tapering doses is recommended in the ini-
tial treatment, followed by a period of oral Dexamethasone'®.
The total length of treatment with steroids may reach eight
weeks'!.

Herpes simplex encephalitis

Herpes simplex (HSV) encephalitis is a viral infection
that carries a high risk of mortality and morbidity even when
adequately treated. HSV encephalitis is mostly related to
HSV-1 virus and leads to hemorrhage, necrosis and extensive
edema, especially at the temporal and frontal lobes. The in-
tensity of the inflammatory reaction and the severity of the
disease have led to the use of steroids in this situation, in or-
der to reduce its consequences'®. Furthermore, some authors
suggested that steroids could control viral replication and
restrict neuronal death, with better results if the treatment
was delayed for three days'”. Despite the evidence favoring
the use of steroids in this life-threatening viral infection, it is
not sufficient to definitely support its indication.

Neuroparasitosis

The adjunctive treatment with steroids has been highly
recommended in the most important parasitic diseases with
neurological involvement in our country. These are neurocys-
ticercosis and neuroschistosomiasis, where their use is often
more important than treating the underlying disease.

Neurocysticercosis is a disease with a variable inflam-
matory setting, ranging from asymptomatic cases to highly



persistent inflammatory reactive cases, leading to the need
of a potent anti-inflammatory drug. Steroids can be used to
combat perilesional edema in degenerating cysts (figures 1
and 2) and are recommended during treatment with antipa-
rasitic drugs, either albendazole or praziquantel, to decrease
symptoms associated with the death of parasites'®. Likewise
antibiotics, steroids may negatively influence parasiticides ef-
ficacy. In order to attenuate these negative effects it has been
suggested their use only at the first three days of treatment.
However, the main indication of steroids in neurocysticerco-
sis is related to the most severe and chronic forms of the di-
sease, especially those cases with arachnoiditis, responsible
for chronic lower limbs pain ( figure 3), cranial nerve palsies,
vasculitis and hydrocephalus (figure 4), among other symp-
toms. Its use has also been indicated in those cases treated
with ventriculoperitoneal shunts, where it could decrease the
frequency of blockages®.

Dexamethasone is the most frequently preferred steroid
in these cases, in variable regimens. Doses may range from
4,5 to 32 mg daily", depending on the inflammatory reac-
tion intensity, but lower doses have shown to be equally

Figure 1. MRI T1-weighted sequence after gadolinium, axial
section, showing a left parietal degenerating cyst surrounded
by edema.

Figure 2. MRI T1-weighted sequence after gadolinium, coronal
section, showing several simultaneously degenerating cysts,
causing mass-effect.

efficacious”. Neurocysticercosis is accompanied by pro-
longed, sometimes recurrent, periods of inflammatory sta-
tus leading to long-term treatments, and consequently ac-
cumulation of steroids side-effects. Hence, the need of a
sparing steroid drug to be used for longer periods, such as
dexchlorpheniramine®.

Similarly, in neuroschistosomiasis the use of steroids
overcomes the use of specific antiparasitic drugs. The main
neurological syndrome caused by Schistosoma mansoni is
characterized by myeloradicular involvement of the lumbar
region. Its symptoms are better treated with steroids, using
IV Metylprednisolone for five days, followed by the use of
Prednisone per os for as long as six months®.

AIDS-related conditions

Steroids have been used in some AIDS-related condi-
tions, especially Toxoplasmosis and Progressive Multifocal
Leukoencephalitis (PML).

Neurotoxoplasmosis (NT) is still a common occurrence
in these patients, with a good prognosis in over fifty per-
cent of the cases. In NT the rationale of steroids use is the
mass-effect attributed to the extensive surrounding edema
to the granulomas (figure 5) that can amplify many folds the

Figure 3. MRI FLAIR sequence, sagital section, showing
adhesive arachnoiditis.

Figure 4. MRI FIESTA sequence, axial section, showing a cyst
within the fourth ventricle, in a patient with hydrocephalus.
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Figure 5. MRI T1-weighted sequence after gadolinium, coronal
section, showing a deeply located granuloma, with ring
enhancement and mass-effect.

original size of the lesion. In some extreme cases, usually re-
lated to profound immunossuppression, death is secondary
to intracranial hypertension and brain herniation, and the
use of steroids could be useful in reducing the edema and
consequently the intracranial pressure”. Some doubts re-
main about their efficacy and safety in these cases. Although
recognizing some limitations in the study, a recent research
developed in five different French hospitals concluded that
steroids are safe to use, but no definite benefit could be de-
monstrated from their use*.

Another important point related to the use of steroids in
NT is the possibility of masking another disease. The prima-
ry lymphoma of CNS, and even other granulomas, can show
improvement on the clinical ground and even on imaging
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follow-up, and the misdiagnosis of NT can delay the correct
diagnosis®*.

PML is an opportunistic infection caused by the JC virus
that occurs in AIDS patients, nowadays most commonly in
the context of the immune reconstitution inflammatory syn-
drome (IRIS). On the contrary of other opportunistic infec-
tions, PML has been keeping its incidence (up to five per cent
of the patients with AIDS)*. The long-term survival rates of
these patients have been modified by the use of current an-
tiretroviral therapy. These agents seem to show no direct ef-
fect on JC virus replication, but the improvement in these ca-
ses seem related to a decline in some proteins and cytokines
function known to transactivate the virus®.

The use of steroids for PML has been object of several
studies, but remains controversial. An important retrospec-
tive review published in 2009 concludes that early and pro-
longed treatment with steroids may be useful in patients with
PML-IRIS, mainly those who presented contrast enhanced le-
sions on neuroimaging studies. This characteristic is usual-
ly absent in classic PML. The regimen recommended starts
with Methylprednisolone, 1g intravenously per day, during 5
days, followed by Prednisone per os for 6 weeks.

Conclusion

The use of steroids constitutes a fundamental know-
ledge in the topics of therapeutics in neurology. They have
been widely used in vascular, neoplastic, neuromuscular and
inflammatory disorders, as well as in trauma, epilepsy and
some forms of headache. Neuroinfectious diseases often de-
mand their use, although sometimes controversial. It is im-
portant to know when and how steroids should be used.
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