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Rapid and thorough assessment of acute neuropsychiatric
symptoms is essential for effective treatment. Here we
describe a patient with a distinctive but relatively rare
disease.
A man in his forties presented to the out-of-hours emergency healthcare

service with a 3-day history of lethargy, fever and headache, and was advised

to contact his general practitioner (GP) the following day. Clinical

examination by the GP proved unremarkable, and tests for infection were

negative. CRP was within the reference range, <5 mg/L, and an influenza-like

illness was suspected.

Four years earlier, the patient had been diagnosed with a B-cell lymphoma

following the discovery of a large tumour in his abdomen. He received six

cycles of chemotherapy (doxorubicin, cyclophosphamide, vincristine and

prednisolone) at three-weekly intervals, followed by two courses of rituximab,

and then radiotherapy. He experienced no recurrence of the lymphoma and

had otherwise been in good health with no regular medication use.

Two days after the patient first sought medical advice, his wife awoke during

the night to find him wandering around the bedroom, picking at things, and

removing pictures from the walls. He did not respond when she spoke to him,

and she saw that he had also wet himself. He was admitted to hospital via the

out-of-hours emergency healthcare service with acute confusion. On arrival at

hospital, he was speaking a language which was neither his native tongue nor

Norwegian, in which he was also fluent. He scored 14 on the Glasgow Coma

Scale due to disorientation. Physical examination was unremarkable, and he

had normal vital signs: blood pressure 133/65 mm Hg, regular pulse of 93

beats/minute and SpO  of 97 %. He was afebrile, had no stiffness in the neck,

and no focal neurological deficits. Blood tests revealed sodium 131 mmol/L

(reference range 136–146) and a sedimentation rate of 17 mm (<13), but

otherwise normal values, including CRP <5 mg/L.

Neuropsychiatric symptoms such as confusion and personality changes can

have somatic causes. In addition to infection, it is important to consider

endocrinological, metabolic, autoimmune and neoplastic diseases (1). Our

patient had mild hyponatraemia, which could be relevant to his symptoms of

headache and altered consciousness. However, serum and urine osmolality

were normal, and hyponatraemia was therefore ruled out as the underlying

cause.
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An acute head CT revealed no intracranial pathology. Viral encephalitis was

suspected, and the patient underwent a lumbar puncture the same night.

Treatment was initiated with acyclovir 10 mg/kg intravenously × 3 prior to

the results of the CSF analysis becoming available.

Encephalitis is an inflammation of the brain parenchyma accompanied by

clinical signs and symptoms of cerebral dysfunction. Typical manifestations

include impaired consciousness and cognitive function as well as changes in

personality and/or behaviour (2, 3). Viruses, bacteria, fungi and parasites can

all cause encephalitis. The aetiology remains unknown in up to half of cases (4).

Herpes simplex virus is responsible for 50–75 % of cases of viral encephalitis

(2). The standard workup in cases of suspected encephalitis is lumbar puncture

with CSF analysis including differential cell counts, measurement of glucose

and protein levels, polymerase chain reaction (PCR) tests for suspected causal

agents, and possibly assays for encephalitis antibodies, as well as imaging and

electroencephalography (EEG) (2).

Over the course of his first 4–5 hours in hospital, the patient became

increasingly restless and agitated, and eventually stopped responding to

others. His body temperature rose to 39.1°C, blood pressure fell to 90/60 mm

Hg and his pulse was 76 beats/minute. Sepsis was suspected, and he was

transferred to the intensive care unit. Treatment was started with

intravenous antibiotics, specifically cefotaxime 3 g × 4 and ampicillin 3 g × 4

for suspected bacterial meningoencephalitis.

CSF showed marginally elevated protein levels at 0.52 g/L (<50) and

pleocytosis with 55 cells/mm  (<3), while his CSF/serum glucose ratio was

0.66 (> 0.6). Flow cytometric analysis revealed no evidence of malignancy,

with 92 % lymphocytes and 8 % monocytes. A rapid test for herpes simplex 1

virus (HSV-1) was positive.

More than 95 % of those with herpes simplex encephalitis (HSE) show CSF

lymphocytic pleocytosis (2). However, this may be absent in

immunosuppressed individuals, especially at early disease stages (2). The gold

standard for diagnosis is detection of herpes DNA in CSF via PCR. This has a

sensitivity of 96 % and a specificity of 99 % in adults (2).

The rapid test used in our patient has sensitivity and specificity of over 90 %

(5). If the PCR test is negative but herpes simplex encephalitis is still suspected,

repetition of the lumbar puncture and CSF analysis is recommended after three

days (2).

An EGG was performed the day after admission as part of the workup for

suspected encephalitis (Figure 1).
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Figure 1 The patient's EEG showed slowing of background activity and irregular delta

waves over the right hemisphere, particularly over the temporal lobes (arrows). This is

a nonspecific finding indicating diffuse abnormalities in cerebral activity,

predominantly in the right hemisphere, and is seen in various disorders including

encephalitis.

The EEG showed pathological slowing of background activity and bursts of

delta activity in temporal regions, consistent with encephalitis (6, 7). A head

MRI performed six days after admission showed widespread changes over the

temporal lobes, including the hippocampus, typical of herpes encephalitis (8)

(Figure 2, Figure 3a).
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Figure 2 Transverse section of diffusion-weighted MRI six days after admission shows

cortical thickening with reduced diffusion (increased signal) in both temporal lobes.

Such findings are typical of herpes simplex encephalitis.

Figure 3 MRI with coronal T2-weighted FLAIR sequences. a) Six days after the first

admission, hyperintense cortical thickening can be seen in both temporal lobes. b) Four

and a half months after the first scan, significant loss of brain tissue can be seen in the

previously encephalitic areas.
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The patient's CSF tested positive for herpes simplex by PCR, while CSF

microscopy and culture were negative. Blood cultures were negative for

bacterial growth, and antibiotics were therefore discontinued on day 5.

Treatment with acyclovir was continued.

After ten days, the patient once again began to speak in full sentences and was

moving about independently. However, he remained cognitively impaired,

and another lumbar puncture was therefore performed after two weeks. His

CSF again tested positive for herpes simplex by PCR, and treatment with

acyclovir was continued. The patient showed modest signs of improvement

during his hospital stay and was discharged to a rehabilitation centre in his

home municipality after almost a month in hospital.

Fifteen days after discharge, the patient became increasingly agitated. He

began to show bizarre behaviour (attempting to eat a potted plant), was

prone to bursting into tears, and spoke only in his native tongue. By this stage

he was in rehabilitation, and acyclovir had been discontinued seven days

earlier. He was readmitted to the neurology department. Upon admission, he

was not oriented to situation and showed little cooperation during an

examination. Vital signs were normal and there were no signs of infection.

Recurrence of herpes simplex encephalitis occurs in 5–27 % of cases (2).

Norwegian guidelines recommend treatment with acyclovir for 14 days.

Another lumbar puncture should be considered before treatment is

discontinued, and longer treatment may be appropriate. On rare occasions,

poor treatment response may reflect the emergence of resistance to acyclovir.

In such cases, treatment should be switched to foscarnet (2).

Treatment was restarted with intravenous acyclovir 10 mg/kg every 8 hours.

CSF analysis revealed persistent mild pleocytosis, with 12 cells/mm , total

protein of 0.56 g/L and a CSF/serum glucose ratio of 0.66. A herpes simplex

rapid test was negative this time, as was a PCR test. A CSF sample was sent to

the neuroimmunological laboratory at Haukeland University Hospital to be

screened for antibodies associated with encephalitis.

Other differential diagnoses for episodes of mental absence and bizarre

behaviour include focal epilepsy, with impaired awareness resulting from

temporal lobe involvement. Emotional symptoms occur frequently upon

disruption of temporolimbic systems. Autoimmune encephalitis should also be

considered. Anti-N-methyl-D-aspartate receptor (NMDAR) encephalitis is a

form of limbic encephalitis that is associated with epilepsy and

neuropsychiatric symptoms. The condition can be triggered by herpes simplex

encephalitis, with recent studies showing that up to 27 % of affected individuals

may develop the disorder (9, 10).

An EEG the next day showed some improvement, but remained abnormal

with slowing of background activity. Such changes are not typical of herpes

simplex encephalitis. No epileptiform activity was seen. Six days after

admission, immunomodulatory therapy with intravenous immunoglobulin

(IVIG) – 2 g/kg for five days – was started for suspected autoimmune

encephalitis. Although high-dose steroids are the first-line treatment for

autoimmune encephalitis, it was felt that these might exacerbate the patient's

psychosis-like symptoms.
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A week after initiation of immunoglobulin therapy, high NMDA receptor

antibody titres were confirmed in the patient's CSF. Another brain MRI four

weeks after the first showed increasing hyperintensities in both temporal

lobes. This finding is not specific to either herpes encephalitis or autoimmune

encephalitis (11).

Two weeks after readmission, the patient was transferred to the psychiatric

department because of difficulty managing his psychosis. He was

experiencing delusions and was aggressive and agitated. He had several

episodes of inappropriate and challenging behaviour, and on one occasion the

police had to be called. He had shown little improvement on immunoglobulin

therapy and was therefore started on high-dose steroids in the form of

methylprednisolone tablets, 16 mg × 4, immediately after transfer to the

psychiatric ward. However, these did not produce any improvement either.

Four weeks after the immunoglobulin therapy, second-line treatment was

started with 1 000 mg rituximab, administered intravenously in two doses

two weeks apart.

The patient's condition eventually stabilised, but although rehabilitation was

attempted several times, he never recovered sufficient function to be able to

return home. He now lives in supported housing where he requires intensive

follow-up. An MRI scan 4.5 months after symptom onset revealed extensive

damage to both temporal lobes (Figure 3b).

Discussion

Encephalitis is associated with high mortality, especially when caused by the

herpes virus, and it is important to begin treatment as quickly as possible. A

treatment delay of more than two days is an independent risk factor for severe

neurological sequelae or death (2). Long-term sequelae including cognitive

impairment, personality changes and epilepsy occur in up to 70 % of patients

who survive. Around 40–55 % manage to resume normal daily activities (2, 9).

Rapid treatment with acyclovir reduces mortality from 70 % (if left untreated)

to around 20 % (2).

Our patient could potentially have been treated earlier, but encephalitis is

challenging to diagnose, especially in the early stages. Behavioural changes

accompanied by fever and headache should raise suspicion of encephalitis, but

the severity of symptoms can vary, and changes in mental status may be subtle.

Headache and fever can also be absent, although they are seen in most patients

with herpes simplex encephalitis. Seizures occur in about half of patients (2).

The annual incidence of herpes simplex encephalitis is 2–4 cases per million

(8), so general practitioners will rarely encounter the condition. Prominent

neuropsychiatric symptoms may contribute to patients being incorrectly

admitted to psychiatric wards, which can delay diagnosis and life-saving

treatment. It is therefore extremely important that clinicians suspect

encephalitis and keep it in mind as a differential diagnosis.

The discovery of increasing numbers of biomarkers associated with

neurological disease has helped transform our understanding of several

disorders, including conditions previously thought to be psychological in nature
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(10, 12). The patient in this case report developed non-infectious encephalitis

late in the course of herpes simplex encephalitis. As described above, anti-

NMDA receptor encephalitis is a known complication of herpes simplex

encephalitis. The condition was first described in 2007 as a paraneoplastic

phenomenon and is a form of subacute autoimmune cerebral inflammation

that typically manifests with neuropsychiatric symptoms. The prevalence of

anti-NMDA receptor encephalitis has increased over time, and it is now the

most common autoimmune encephalitis (3, 13–15).

Anti-NMDA receptor encephalitis typically has a prodromal phase resembling a

viral infection, before symptoms such as behavioural change, delusions and

psychosis become more prominent (16). If the condition is suspected, the

patient's CSF should be screened for anti-NMDA receptor antibodies. Up to

14 % of those with anti-NMDA receptor encephalitis will be negative for

antibodies in serum. Screening for antibodies in blood alone may therefore

potentially delay diagnosis and treatment (17).

Neuronal death can probably be averted in cases of anti-NMDA receptor

encephalitis if treatment is initiated promptly. Anti-NMDA receptor antibodies

bind to a subunit of the NMDA receptor, leading to internalisation of the

receptor and a reduced density of NMDA receptors on the cell surface. This

leads to altered neuronal function, but not necessarily to cell death (18). By

contrast, in herpes simplex encephalitis, reactivation of the virus leads to

activation of toll-like receptor (TLR) proteins on macrophages in the brain,

resulting in inflammation and cell death (19).

A confirmed diagnosis of anti-NMDA receptor encephalitis requires detection

of anti-NMDA receptor antibodies in serum or CSF, plus the presence of

clinical symptoms. However, in the absence of antibodies, a probable diagnosis

can be made if at least four of the most common symptoms are present:

behavioural changes/cognitive dysfunction, speech dysfunction, seizures,

abnormal movements, impaired consciousness and autonomic dysfunction.

There must additionally be findings consistent with encephalitis on EEG

and/or pleocytosis in the CSF (17), and other diagnoses must be excluded.

First-line treatment for anti-NMDA receptor encephalitis consists of

corticosteroids, intravenous immunoglobulins or plasmapheresis (3). About

half of patients respond to this treatment (15). If there is an insufficient

response in four weeks, then rituximab, cyclophosphamide and azathioprine

can be used as second-line treatment (3, 15). About 80 % of patients respond to

immunomodulatory therapy (3). Early treatment has been shown to be crucial

for achieving good outcomes (9). In one large study, 29 % of cases resulted in

severe sequelae or death (15).

In our patient, it was probably the viral encephalitis that was responsible for

most of the lasting damage (Figures 3a and b).

The patient and his wife have consented to the publication of this article.’

The article has been peer-reviewed.
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