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Resumo

Introdução: A síndrome neurológica pós-malária é uma complicação rara da ma-
lária. É uma complicação monofásica caracterizada por sintomas neurológicos e/
ou psiquiátricos transitórios que ocorrem nos dois meses seguintes à recuperação 
completa do episódio de malária. Desde a primeira descrição em 1996, menos de 
50 casos foram reportados, a sua maioria ocorrendo após infeções graves por Plas-
modium falciparum. A ocorrência da síndrome após um episódio de malária não 
complicado é muito rara, com apenas três casos descritos na literatura.

Caso Clínico: Descrevemos um caso de um homem de 59 anos, caucasiano, re-
sidente em Luanda (Angola), que desenvolveu um quadro de cefaleias seguidas de 
alteração do estado mental com confusão e alteração do comportamento três se-
manas após a recuperação completa de uma infeção por Plasmodium falciparum 
tratada com quinino e doxiciclina. O esfregaço de sangue periférico e exame de 
gota espessa foram negativos. A análise do líquido cefalorraquidiano revelou au-
mento da concentração de proteínas (65,5 mg/dL) e 8 linfócitos/μl. A ressonância 
magnética crânio-encefálica não mostrou alterações e o eletroencefalograma mos-
trou lentificação difusa da eletrogénese de base com atividade delta rítmica frontal 
intermitente. Após a exclusão de uma causa infeciosa presumiu-se o diagnóstico de 
síndrome neurológica pós-malária e o doente foi tratado com metilprednisolona 1 
g/dia durante 5 dias, com recuperação completa nos 5 dias seguintes. 

Conclusão: A encefalopatia responsiva à corticoterapia ocorrendo 3 semanas 
após a recuperação completa de um episódio de malária é consistente com o diag-
nóstico de síndrome neurológica pós-malária. Este é um caso raro que se acrescenta 
aos três casos descritos na literatura de síndrome neurológica pós-malária após in-
feção por Plasmodium falciparum não complicada. 

Abstract

Introduction: Post-malaria neurological syndrome is a rare complication of ma-
laria. It is a monophasic complication characterized by transient neurological and/
or psychiatric symptoms occurring within two months following a complete recovery 
from an episode of malaria. Since the first description in 1996, less than 50 cases 
have been reported, mostly following cases of severe Plasmodium falciparum infec-
tion. The occurrence of the syndrome following uncomplicated malaria is very rare, 
with only three reports available in the literature.
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Introduction
The post-malaria neurological syndrome (PMNS) 

was first described by Nguyen and colleagues in 1996 
through a prospective study conducted in two centres 
from Vietnam and Thailand.1 In this study, that included 
18 124 patients with Plasmodium falciparum infection, 
1176 fulfilling criteria for severe malaria, PMNS was ob-
served in 19 adults and 3 children. Only in one of the 22 
patients PMNS followed uncomplicated malaria.

After this first description, additional cases have been 
subsequently reported, defining the clinical features of 
PMNS.2-21 As observed in the series reported by Nguyen 
and colleagues almost all these new cases met criteria 
for severe malaria with only two reports occurring after 
uncomplicated malaria.14,16

The criteria for PMNS diagnosis defined by Nguyen 
and colleagues were: 1. Recent symptomatic malaria in-
fection with parasites cleared from peripheral blood; 2. 
In cases of cerebral malaria, full recovery of conscious-
ness; 3. Development of neurological or psychiatric 
symptoms within two months after the acute illness. 
This later distinguishes it from cerebral malaria, which 
occurs during parasitemia.

The clinical spectrum of PMNS is broad and self-lim-
iting, lasting from 2-14 days without any specific treat-
ment.1,12

Schnorf et al 2 proposed in 1998 a classification into 
3 subtypes of PMNS according to the severity of symp-
toms: 1. A mild and localized encephalopathy affecting 

the cerebellum and causing isolated cerebellar ataxia or 
postural tremor (called delayed cerebellar syndrome); 
2. A diffuse but not severe encephalopathy causing con-
fusion with or without epileptic seizures; 3. A severe 
generalized encephalopathy with a good response to 
steroid therapy.

The most common features described included de-
creased level of consciousness, confusion, fever, general-
ized seizures, aphasia, tremor, psychosis and myoclonus. 
Less common manifestations include headache, ataxia, 
weakness, catatonia, acalculia and ophthalmoplegia. The 
symptoms arise in a variable time after the infection, 
lasting from 2 up to 60 days after the disappearance of 
the parasitemia.1,12

Schnorf and colleagues described two cases of se-
vere PMNS in which the patients developed progres-
sive encephalopathy, seizures, myoclonus, and ataxia.2 
In both patients corticosteroid therapy was instituted, 
9 and 12 days respectively after the onset of the neu-
rological symptoms, with improvement of neurological 
symptoms from the first day of treatment. Since then, 
corticosteroids have been used in severe cases with 
good clinical outcomes.4,8,11,12,15

The pathogenesis is still unknown. Several factors 
suggest that PMNS may be immunologically mediated. 
The delay between the recovery of acute malarial in-
fection and the onset of PMNS symptoms, as well as 
the favourable response to corticosteroids support this 
hypothesis. Some studies have shown an increased se-

Case Report: We report a case of a 59-year-old caucasian male living in Luanda 
(Angola) who developed headaches followed by altered mental status with confusion 
and behaviour change three weeks after complete recovery from an uncomplicated 
Plasmodium falciparum infection treated with quinine and doxycycline. Peripheral 
blood smear and thick blood film examination showed no parasites. Cerebral spinal 
fluid analysis showed increased protein concentration (65.5 mg/dL) and 8 lympho-
cytes/μl. Brain magnetic resonance imaging was unremarkable and electroencepha-
lography showed diffuse slowing of the background activity with frontal intermittent 
rhythmic delta activity. After the exclusion of an infectious cause, it was treated for 
presumed post-malaria neurological syndrome (methylprednisolone 1 g/day during 
5 days) with complete recovery during the following 5 days.

Conclusion: An encephalopathy responsive to steroid therapy occurring 3 weeks 
after complete recovery from a malaria episode is consistent with the post-malaria 
neurological syndrome diagnosis. This is a rare case to add to the three cases de-
scribed in the literature of post-malaria neurological syndrome following uncompli-
cated malaria.
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rum and CSF concentrations of certain inflammatory 
cytokines like tumor necrosis factor-alpha, interleukin-2 
and interleukin-6, that decreases after corticotherapy 
in patients with post malaria cerebellar ataxia, also sug-
gesting a role of immunological activation in PMNS.4,22

The risk factors for the development of PMNS are 
not yet fully understood, however, severe Plasmodium 
falciparum malaria and treatment with mefloquine have 
been associated to this complication. 

In the series reported by Nguyen et al in Vietnam, all 
cases followed infection with Plasmodium falciparum and 
none followed Plasmodium vivax infection although this 
parasite accounts for about 30% of malaria infections 
seen at the site of the study. Since then, most report-
ed cases of PMNS followed recovery from falciparum 
malaria and only a few cases have been reported with 
Plasmodium vivax.18 Therefore, Plasmodium falciparum 
infection has been considered a risk factor for PMNS.

Nguyen et al reported an incidence of PMNS in ma-
laria patients of 1.2 per 1000 patients and an increase 
to 1.8 per 100 patients in the most severe cases, being 
this syndrome 300 times more frequent in patients with 
severe rather than uncomplicated malaria. In the same 
study the authors noted an association between treat-
ment with mefloquine and development of PMNS, with 
a relative risk compared to treatment with quinine of 9.2 
(1.2-71.3; p=0.012), and also a synergistic neurotoxicity 
between the drug and the disease, which increases with 
the severity of the infection. This data led the authors 
to suggest a role for mefloquine in the aetiology of this 
syndrome. However, this did not account for all cases 
and other cases occurring in patients treated with other 
antimalarials were reported.2-6,10,11 

Case Report
A 59-year-old caucasian male living in Luanda (An-

gola), previously healthy, was admitted into a private 
hospital (Clínica Sagrada Esperança) in Luanda, with a 

5-day history of asthenia, prostration, fever, chills and 
myalgias (Fig. 1). Diagnosis of malaria was made based 
on the clinical symptoms and a peripheral blood smear 
that revealed the presence of Plasmodium falciparum 
(150 parasites/field). He started treatment with quinine 
and doxycycline. Symptoms progressively disappeared, 
with apyrexia at day 5. There was a progressive decline 
in parasitemia measured every day, with 11 parasites/
field on day 4. After 7 days of treatment the patient was 
discharged with full clinical recovery and negative para-
sitemia. Because the patient listened to a second opin-
ion after discharge he took 3 more days of quinine and 
doxycycline. There was no previous diagnosis of malaria 
in the patient.

After 3 weeks free of symptoms, the patient devel-
oped headaches followed by an altered mental status 
with confusion, apathy, language difficulties, and periods 
of motor agitation and inappropriate behaviour. He re-
peated blood tests for Plasmodium falciparum that were 
negative and he did a computed tomography (CT) scan 
reported as normal. No medication was prescribed at 
this time. In the absence of improvement of symptoms 
after 5 days, the relatives chose to seek medical care in 
Portugal.

Six days after the onset of symptoms he was admit-
ted to our hospital in Portugal. The neurologic examina-
tion revealed prominent inattention, spatial and tempo-
ral disorientation and language impairment with paucity 
of spontaneous speech, impaired naming and difficulty 
in understanding simple questions and commands. The 
rest of the systemic examination was unremarkable. 
On the day of admission, the rapid malaria antigen test 
was positive for Plasmodium falciparum but repeated pe-
ripheral blood smears and thick blood film examination 
were negative for ring forms of Plasmodium falciparum, 
which was consistent with the recently treated malaria 
episode. Cerebrospinal fluid (CSF) analysis revealed 8 
lymphocytes/μl, increased protein concentration of 65.5 

Figure 1. Clinical case timeline.
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mg/dL, and a glucose level of 53 mg/dL. Empiric treat-
ment with acyclovir (750 mg IV 8/8 hours) was started 
and maintained over 6 days, until CSF polymerase chain 
reaction (PCR) testing for herpes virus was reported 
negative. No evidence of central nervous system infec-
tion was found, with negative CSF cultures and CSF 
PCR testing for common neurotropic viruses (Herpes 
simplex viruses, human herpesviruses, varicella-zoster 
virus, Epstein-Barr virus, cytomegalovirus, enterovirus 
and parvovirus). Blood cultures and serologic tests for 
Hepatitis B and C, human immunodeficiency virus type 
1 and 2, VDRL, Huddleson test and Borrelia burgdorferi 
antibodies were negative. 

Computed tomography and magnetic resonance 
imaging (MRI) of the brain was unremarkable. Electro-
encephalography showed diffuse slowing of the back-
ground activity with frontal intermittent rhythmic delta 
activity consistent with a diffuse encephalopathy. 

After the exclusion of an infectious cause, PMNS was 
presumed and methylprednisolone (1 g/day during five 
days) was initiated on the 10th day of hospitalization 
with complete recovery during the following 5 days.

Discussion
In this case, the onset of neuropsychiatric symptoms 

3 weeks after a complete recovery from Plasmodium fal-
ciparum malaria is consistent with the PMNS diagnosis. 
Cerebral malaria was excluded by negative peripheral 
blood smears and thick blood film examination. 

We found no laboratory evidence of other infectious 
diseases, namely viral or bacterial causes of meningoen-
cephalitis. However, tests for other viruses described in 
Angola, notably arboviruses, were not performed. Ar-
boviruses are responsible for causing a wide spectrum 
of clinical syndromes, ranging from mild to severe fe-
brile illness to neuroinvasive disease. The neuroinvasive 
disease is usually characterized by an acute onset of fe-
ver with headache, myalgia, neck stiffness, altered men-
tal status, seizures, and limb weakness.23 In our case, the 
3-week symptom-free interval between acute febrile ill-
ness and the emergence of neuropsychiatric symptoms 
is not suggestive of neuroinvasive arbovirus infection. 
The neuropsychiatric clinical picture that motivated 
hospitalization in Portugal with its long course and ab-
sence of other arboviral disease symptoms, such as my-
algia, rash, arthralgia, vomiting, paresis or stiff neck, also 
makes this hypothesis less likely.

Also no metabolic abnormalities were found that 
could cause confusion or neurological dysfunction.

It is unlikely that the patient’s symptoms were due 
to the toxic effect of antimalarial treatment. Quinine in-
toxication results in hypokalaemia, hypoglycaemia, car-
diotoxicity, visual symptoms and neurological features 
such as convulsions, coma and ataxia that develop dur-
ing or shortly after the usage of quinine.24 Except for 
the neurological symptoms our patient did not have any 
of the symptoms mentioned above neither was still in 
treatment with quinine.

The patient was also treated with doxycycline, and 
some authors have previously reported an association 
between tetracycline use and “benign intracranial hy-
pertension”.25 Symptoms usually begin during treatment 
and include headache, blurred vision, diplopia and vision 
loss. With the exception of the initial headache, there 
were no other signs or symptoms suggestive of intrac-
ranial hypertension associated with doxycycline use in 
this case. 

MRI of the brain and spinal cord in PMNS may be 
normal or may show widespread white matter le-
sions.3,5,11,12 In the present case the results of CT scan 
and MRI were normal. 

As in this case, the examination of CSF lumbar punc-
ture often demonstrates a lymphocytic pleocytosis and 
elevated protein concentration.1,12 

Ten days after the onset of the encephalopathy the 
patient showed no signs of spontaneous recovery. 
Corticosteroid therapy was then instituted and rapid 
improvement was observed from the first day of treat-
ment, with complete recovery during the following 5 
days.

The development of neurological symptoms 3 weeks 
after recovery of Plasmodium falciparum infection, the 
mild mononuclear pleocytosis and increased concentra-
tion of proteins detected in CSF and the favourable clini-
cal response to corticosteroid therapy in our patient are 
suggestive of an underlying immune mechanism. 

This is a case of PMNS following an uncomplicated 
Plasmodium falciparum infection whose presentation was 
an encephalopathy that responded to steroid treatment. 
This is a rare case to add to the three cases described in 
the literature of PMNS following uncomplicated malaria. 
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