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Background
Chagas encephalitis is a rare but severe manifestation of reactivation in patients with
chronic Chagas disease.

Case presentation
A woman in her seventies who was immunosuppressed after a heart transplant due to
Chagas disease was admitted with convulsions, headache and visual disturbances. She
developed fever, confusion and repeated convulsions. Pleocytosis was found in spinal
fluid. Wet-mount microscopy of spinal fluid revealed motile Trypanosoma cruzi
trypomastigotes, and multiple trypomastigotes were seen on a Giemsa-stained smear,
confirming reactivation of Chagas disease with meningoencephalitis. Despite
benznidazole treatment, she deteriorated, exhibiting pharyngeal paralysis, aphasia and
increasing somnolence. Brain CT showed pathology consistent with Chagas
encephalitis. Nifurtimox was given as an adjunctive treatment. After a week of
treatment, the patient began to improve. She completed 60 days of benznidazole and
had regained normal cognitive and neurological function on subsequent follow-up. She
had no signs of myocarditis reactivation.

Interpretation
Chronic Chagas disease is common among Latin American immigrants in Europe.
Reactivation with myocarditis after a heart transplant is well known, while encephalitis
is a rare manifestation. We report on a case of Chagas encephalitis in an
immunosuppressed patient. Microscopy of parasites in spinal fluid revealed the
diagnosis. The WHO provided antiparasitic medications, and despite a severe
prognosis, the patient made a full recovery.

 

A woman in her seventies with fever and convulsions | Tidsskrift for Den norske legeforening

KRISTINE MØRCH

http://www.icmje.org/disclosure-of-interest/
http://www.icmje.org/disclosure-of-interest/


An immunosuppressed woman in her seventies was
hospitalised following convulsions. After admission, she
developed a fever and experienced confusion. The
investigation revealed a rare condition.
The patient was a woman in her seventies who had grown up in Latin America and
been living in Norway for several decades. Ten years before the event in question, she
underwent a heart transplant due to Chagas cardiomyopathy and was
immunosuppressed, with mycophenolate, cyclosporine and prednisolone. She had an
implantable cardioverter defibrillator (ICD) due to arrhythmia.
The patient was admitted as an emergency to the Department of Medicine at her local
hospital after being found unconscious by her son, who had spent half an hour trying to
waken her up. She had bitten her tongue and urinary incontinence was observed,
leading to suspicion of a convulsion. She had been experiencing headaches and visual
disturbances for the past few weeks. Upon admission, she was alert and oriented, with
a temperature of 37.8°C. Neurological examination findings were normal. Brain CT on
the same day showed no relevant pathology. Due to a positive urine sample
(haemoglobin (Hb) 4+, leukocytes 2+) and C-reactive protein (CRP) of 72 mg/L
(reference range < 5), intravenous cefotaxime 1 g × 3 was started the day after
admission for a possible urinary tract infection. No bacterial growth was observed in
urine or blood cultures. A neurologist was consulted, who recommended an outpatient
neurological assessment after discharge.
On the fifth day after admission, the patient had a convulsion and was transferred to
the Department of Neurology at a larger hospital. Upon arrival, she appeared confused
and had inverted plantar reflexes. Brain CT with contrast showed normal findings.
Antiepileptic treatment with levetiracetam tablets 250 mg × 2 was initiated. The next
day, the patient had a high fever. Encephalitis was suspected and a lumbar puncture
was performed, revealing an elevated cell count of 21 × 10  cells/L (< 5), of which 20
× 10  were mononuclear cells/L, and protein level of 0.41 g/L (0.15–0.40). The ratio
between glucose in cerebrospinal fluid (3.6 mmol/L) and in serum (6.6 mmol/L) was
0.55 (> 0.6). Intravenous aciclovir 10 mg/kg × 3 was initiated on suspicion of viral
encephalitis. EEG eight days after the initial admission showed non-specific changes,
but no epileptiform activity. The patient was transferred back to the Department of
Medicine at the local hospital.
The patient had convulsions, headache, fever and was confused. Clinical presentation
and spinal fluid findings were most consistent with infectious encephalitis.

No bacterial growth was found in a cerebrospinal fluid culture, and polymerase chain
reaction (PCR) with a panel for infections in the central nervous system (FilmArray
Meningitis/Encephalitis (FAME) panel) was negative for all agents, including herpes
simplex virus types 1 and 2. No antibodies for autoimmune encephalitis were found in
cerebrospinal fluid or serum. Aciclovir was discontinued, and on the tenth day after the
initial admission, the patient was transferred to the infectious disease high dependency
unit at the regional hospital. Upon transferral, she was alert and oriented to place but
not time.
The symptoms and cerebrospinal fluid findings were consistent with encephalitis, but
no aetiological agent was identified. The differential diagnosis considered whether the
symptom profile could be indicative of another unrecognised infection and delirium,
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and whether the elevated cell count in the cerebrospinal fluid could be due to a recent
convulsion.

Brain MRI was desired as part of the investigation for encephalitis but was considered
too risky due to the uninsulated ICD leads in the myocardium. Instead, a new brain CT
with contrast was performed on day 11 after the initial admission, with no relevant
findings. A CT scan of the thorax, abdomen and pelvis was performed at the same time,
without any findings of a focus of infection. Daily blood cultures for the first three days
after transfer showed no bacterial growth. PCR testing for cytomegalovirus, Epstein-
Barr virus and JC polyomavirus in plasma was negative.
There was discussion of whether the symptoms could be related to Chagas disease.
Reactivation of this disease with involvement of the central nervous system is rare but
has been reported in immunosuppressed patients (1). Fever, headache, convulsions and
focal neurological deficits are typical findings. Cerebrospinal fluid often shows
moderate pleocytosis with a predominance of mononuclear cells, elevated protein
levels and, in some cases, a reduced glucose ratio. Brain imaging can reveal pseudo-
tumours (known as chagomas), which with contrast enhancement on CT appear as
hypodense lesions, but cases with normal findings have also been described.
Cerebrospinal fluid is examined through microscopy of a Giemsa-stained smear and
with direct microscopy of untreated cerebrospinal fluid (wet mount), which can detect
motile Trypanosoma cruzi trypomastigotes. Wet mounts require rapid sample handling,
as the parasites start to break down and lose motility after 15–20 minutes. PCR has a
higher sensitivity than microscopy, but it is currently unavailable in Norway.

On suspicion of Chagas encephalitis, a new lumbar puncture was performed. Live
Trypanosoma cruzi trypomastigotes were found in the wet mount (direct microscopy of
untreated cerebrospinal fluid) (see video at tidsskriftet.no) and multiple parasites in a
Giemsa-stained smear (Figure 1). The diagnosis of Chagas encephalitis was thus made
12 days after the initial admission. Spinal fluid and EDTA blood samples were sent to
the Bernhard Nocht Institute for Tropical Medicine in Hamburg, where PCR testing
subsequently confirmed Trypanosoma cruzi DNA.
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Figure 1 Giemsa-stained smear of cerebrospinal fluid from a patient with Chagas encephalitis
shows Trypanosoma cruzi trypomastigotes.

The mortality rate for Chagas encephalitis is high (1), but early antiparasitic treatment
improves prognosis and survival. Benznidazole is the first-line treatment for both acute
and chronic Chagas disease, normally in doses of 5–7.5 mg/kg per day for 60 days (2, 
3). Nifurtimox is an alternative but can have more adverse effects. Both medications
are given perorally but are not registered in Norway. Nor are they available in most
European countries. Detection of parasites by microscopy confirmed the diagnosis and
enabled us to order the medications from the World Health Organization (WHO),
which distributes them on request.

Over the next few days, the patient deteriorated, experiencing pharyngeal paralysis,
aphasia and somnolence. Three days after diagnosis and 15 days after the initial
admission, the medications arrived, and treatment with benznidazole tablets 5 mg/kg
was initiated. The patient deteriorated further over the next few days. She became
unresponsive and scored 5–6 on the Glasgow Coma Scale, where < 9 is considered a
severe impairment of consciousness.
EEG showed severe encephalopathy with epileptiform activity. Brain CT 17 days after
the initial admission showed increased density in both frontal lobes with signs of
bleeding, consistent with necrotic-haemorrhagic nodular lesions typical of Chagas
encephalitis. The benznidazole dose was increased to 7.5 mg/kg, and nifurtimox tablets
10 mg/kg were given as an adjunctive treatment. In consultation with cardiologists at
the transplant centre at the national hospital, Rikshospitalet, immunosuppression was
changed from mycophenolate to azathioprine, as this reduces the risk of Chagas
disease reactivation (4). The patient's troponin T level remained unchanged, ECG
findings were normal, and no clinical or echocardiographic evidence of Chagas
myocarditis reactivation was found.
One week after initiating treatment, the patient improved. She was alert, and could
squeeze our hands and move her toes upon request. After discussion with colleagues
abroad, nifurtimox was discontinued and benznidazole was reduced to 5 mg/kg to
minimise the risk of adverse effects. The patient continued to improve gradually. She
had difficulty swallowing with risk of aspiration and received nutrition via a PEG tube.
After one month of treatment, she began to regain language function and responded
appropriately with single words. She was mobilised and able to walk with support upon
transfer to a rehabilitation facility 1.5 months after starting treatment.
After six weeks of multidisciplinary rehabilitation in the specialist health service, she
was transferred to rehabilitation in the primary care service. At the hospital check-up
one month after completing the 60-day course of benznidazole, the patient was using a
walker and was alert and oriented. She was eating normally, and the PEG tube was
removed. The cell count in the cerebrospinal fluid had normalised, and Trypanosoma
cruzi PCR in blood and cerebrospinal fluid was negative. Encephalitis check-ups were
completed, and the patient continued to be followed up by a cardiologist as before.

Discussion

Chagas disease is endemic in Latin America, where it is a common cause of cardiac
death due to ventricular arrhythmias, heart failure and/or thromboembolic events (3, 5).
The vector-borne disease is caused by the protozoan Trypanosoma cruzi, which is most
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commonly transmitted by blood-sucking triatomine bugs (6). Transmission can also
occur from mother to child, and via contaminated food, blood and organ
transplantation.

The infection is typically asymptomatic to start with, but a few patients develop acute
myocarditis or meningoencephalitis a few weeks after being infected. Patients'
infections remain chronic, and 30–40 % develop clinical disease after 10–30 years,
most commonly in the form of cardiomyopathy. Heart transplantation is a life-saving
treatment for severe Chagas cardiomyopathy, but there is a high risk of parasite
dissemination to the transplanted heart and reactivation of the disease when the patient
is immunosuppressed (7).

Our patient was followed up as recommended after heart transplantation, with PCR
monitoring of Trypanosoma cruzi. One year after the transplant, she had reactivation of
Chagas myocarditis, with arrhythmias and positive PCR findings in myocardial biopsy
and blood. An implantable cardioverter defibrillator was fitted, and she was treated
with benznidazole for 90 days.

Chagas encephalitis is a rare but serious condition. Mortality in immunocompromised
patients is reported to be 85 % (1, 8). However, our patient's history shows that even
with a coma and severe neurological findings, treatment can lead to a life with normal
cognitive function and no apparent sequelae.

Chronic Chagas disease is a common condition, with a risk of cardiomyopathy and
gastrointestinal disease. The disease is endemic in Latin America but has spread to
other continents through migration. The prevalence among Latin American immigrants
to Europe is estimated at 4 % (9). The majority of people with asymptomatic chronic
Trypanosoma cruzi infection are likely undiagnosed, as healthcare personnel in non-
endemic areas often have little knowledge of the disease.

Our patient had been admitted with arrhythmia and heart failure in Norway, but the
diagnosis of Chagas cardiomyopathy was only made when she was subsequently
hospitalised with ventricular tachycardia during a stay in Latin America. Heart
transplantation is not an uncommon treatment for Chagas disease. In Brazil, Chagas
cardiomyopathy is the third most common indication for heart transplantation (10). In a
report from the United States, the risk of reactivation with myocarditis in the graft was
as high as 61 % (7). This is the background for the recommendation of post-transplant
follow-up with PCR testing from blood and the myocardium, and treatment upon
reactivation, which our patient received with subsequent disease control for many years
before experiencing encephalitis reactivation. Regular monitoring for reactivation is
recommended during the first year after transplantation, one month after any steroid
treatment for rejection, and if fever occurs or signs of myocarditis develop (11).

In chronic asymptomatic Trypanosoma cruzi infection, serology with antibody
detection is the most sensitive diagnostic method. In acute infection or reactivation, the
parasites can often be detected in blood or cerebrospinal fluid by microscopy or PCR.
Microscopy of cerebrospinal fluid in suspected encephalitis is a relatively simple
method that requires few resources, and in this case, it contributed to rapid clarification
(video). Routine microscopy of a Gram stain from cerebrospinal fluid will not detect
the infection, as special Giemsa staining is required to see the parasites (Figure 1).
Bacterial culture and standard PCR with a central nervous system panel will be
negative.
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Benznidazole and nifurtimox have shown clinical efficacy against Trypanosoma cruzi
in randomised controlled trials (2). Fexinidazole, which is used to treat African
trypanosomiasis caused by Trypanosoma brucei gambiense, has recently been shown to
be effective against Chagas disease in a randomised controlled trial but is not currently
in use due to adverse effects in the form of neutropenia (12). Benznidazole is the most
extensively tested treatment and is particularly effective in acute and early chronic
infection. Clinical efficacy trials are based on seroconversion or PCR negativity after
treatment. The largest randomised controlled trial of benznidazole in patients with
chronic Chagas disease and cardiomyopathy showed that significantly more patients
were PCR-negative after treatment, but over five years of follow-up, no effect was
observed on the risk of worsening cardiomyopathy (13).

Treatment of asymptomatic seropositive patients has not been studied in large-scale
randomised controlled trials, but non-randomised controlled trials have shown a
reduced risk of cardiomyopathy and reduced mortality (14, 15). Treatment of
asymptomatic patients is therefore common practice in most countries (16). Treatment
is recommended as early in the course of the disease as possible, while in older patients
with chronic Chagas disease and organ involvement, the risk of adverse effects is
weighed against the benefits (5). There are no clinical trials of encephalitis in
immunosuppressed patients, but both benznidazole and nifurtimox have good
penetration into the central nervous system, and we chose combination therapy for our
patient when her condition became critical after starting benznidazole.

Chagas disease is normally a chronic condition for which treatment with medication is
not urgent. However, in cases of acute infection or reactivation, prompt treatment is
important.

Contact details for ordering benznidazole and nifurtimox and for advice on Chagas
disease can be found at the WHO's website (17).

In Europe, Chagas disease is not vector-borne, but it can be transmitted from mother to
child, or via blood or organ transplantation. In Norway, control measures have been
introduced to prevent transmission during blood transfusion (18). Vertical transmission
from seropositive mothers occurs in around 5 % of births and in up to 30 % if the
mother is PCR-positive (3). More than 90 % of infants born with the infection are
cured if treated in the first year of life (2). Benznidazole and nifurtimox are
contraindicated during pregnancy, but treating fertile women can prevent transmission
in subsequent pregnancies (19).

The Trypanosoma cruzi antibody test is performed at the National Reference Function
for Serological Parasite Diagnostics at the University Hospital of Northern Norway. All
patients of Latin American origin with arrhythmia, cardiomyopathy, or enlarged viscera
should be tested for Chagas disease. Screening and treatment of Chagas disease in
asymptomatic Latin American immigrants in Europe are cost-effective (16). Antibody
testing in risk groups and treatment of seropositives should also be recommended in
Norway to prevent transmission during pregnancy and prevent organ complications of
Chagas disease.

The patient has consented to publication of this article.

The article has been peer-reviewed.
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