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One week after a trip to Sri Lanka, a woman developed neck pain, headache and altered
consciousness. Interdisciplinary collaboration proved vital for clarifying the diagnosis.

A woman in her thirties was referred by her general practitioner to the neurological
department as an emergency case owing to a gradually worsening headache one week after
returning from a three-week holiday in Sri Lanka. The patient was originally from Sri Lanka,
but had lived in Norway for the past three years. She had previously been in good health,
apart from occasional headaches.
Upon examination in Acute Admissions, the patient described neck pain radiating to the
head, most pronounced frontally. The pain was intense and intermittent, with a sensation
of pressure, and was accompanied by nausea and vomiting. The patient was notably in pain,
but was awake and alert and cooperated well with the examination. She was not
photophobic and had no neck stiffness. Her blood pressure was 130/78 mm Hg, pulse 81 and
temperature 37° C. Normal findings were obtained upon auscultation of the heart and
lungs, and examination of the abdomen. Palpation revealed soreness, especially in the neck
muscles and right occipital region. A preliminary neurological examination showed normal
cranial nerves, strength, reflexes, sensory function and coordination. Consciousness was
normal with a score of 15 on the Glasgow Coma Scale (GCS). Blood tests revealed
haemoglobin 14.2 g/l (11.7–15.3), leukocytes 7.2 · 109/l (3.5–8.8), thrombocytes 259 · 109/l
(165–387), CRP < 1 mg/l (0–7), sodium 135 mmol/l (137–145), potassium 4.1 mmol/l (3.5–5.0).

Headache occurs frequently in the population, and eight out of ten people report having
experienced headache in the past year (1). Headache that is not caused by another disease is
defined as primary. Secondary headaches are an expression of an underlying structural
anomaly or disease, and make up less than 1 % of cases of headache in general practice (1).
Acute headache is defined as an unusually severe headache with maximum intensity within
30 minutes of onset (2). It may be a symptom of an underlying serious pathology, such as
acute cerebral haemorrhage, central nervous system infection or other structural
pathology. Headache is a common reason for doctor visits and admission to neurological
departments (2).

Our patient’s clinical presentation with increasing headache over several days, normal
preliminary neurological examination and normal laboratory tests suggested a primary
headache.

The neurologist on duty concluded that the patient probably had tension headache and
occipital nerve irritation. However, due to intense pain, nausea and vomiting, the patient
was referred for acute computed tomography (CT) of the head to exclude intracranial space-
occupying lesions. CT examination of the head three hours after admission revealed no
pathology. The patient was given pain relief in the form of paracetamol 1 g per os and
diclofenac 75 mg intramuscularly. She also received diazepam 5 mg per os and
metoclopramide 10 mg intravenously because of agitation and nausea. Over the next couple
of hours, she became increasingly lethargic and vomited several times. Given her worsening
symptoms, we wished to exclude cerebral venous sinus thrombosis. Eight hours after
admission, CT of the head was therefore performed with venous angiography, but provided
no evidence for cerebral venous sinus thrombosis.

Two CT scans produced no relevant findings. The patient’s condition deteriorated, and we
wished to perform a lumbar puncture to assess the possibility of central nervous system
infection, but the patient objected. Since she was afebrile and had normal infection
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parameters, it was not considered necessary to perform lumbar puncture on an agitated
patient.

The patient became increasingly agitated and disoriented throughout the night. The altered
mental status was attributed to diazepam administered in Acute Admissions, and an
attempt was made to reverse the effects of diazepam by administering flumazenil
intramuscularly, without notable effect. The neurologist on duty consulted with a
psychiatrist by telephone. The patient’s condition was judged to be delirium triggered by
severe headache, intake of analgesics and sedatives, in combination with the negative
experience of acute hospitalisation. She was moved to a single room with continuous
monitoring, and all medications were discontinued.
The next day, she remained weak and disoriented and her GCS score decreased to 9 out of 15
(M 5+ V 2+ E 2). Tympanic temperature was measured at 38 °C. Fever and altered
consciousness raised suspicion of infectious encephalitis. Infectious disease specialists were
summoned to guide further assessment. Lumbar puncture was performed, which revealed
leukocytes 128 · 106/l (0–5.9), 99 % mononuclear cells, 1 % polymorphonuclear cells, glucose
4.6 mmol/l, protein 0.3 g/l (< 0.5) and cerebrospinal fluid/serum glucose ratio 0.7 (> 0.6).
Antiviral treatment was initiated with acyclovir 10 mg/kg intravenously every 8 hours. Given
the severe clinical picture, it was decided to also begin ceftriaxone 4 g x 1 intravenously and
ampicillin 3 g x 4 intravenously since early-stage bacterial meningitis could not be ruled
out. An electroencephalogram (EEG) 24 hours after admission showed non-specific activity,
most pronounced in the left frontotemporal region, that could be consistent with
encephalitis. Owing to a decreased level of consciousness and suspicion of infectious
encephalitis, the patient was transferred to the intensive care department.

Cerebrospinal fluid analysis revealed elevated leukocytes, suggesting a central nervous
system infection. The presence of fewer than 500 leukocytes, of which 99 % were
mononuclear cells, pointed towards a viral aetiology, but alternative explanations could be
neuroborreliosis, listeria infection, neurosyphilis or tuberculous meningitis. Another
bacterial meningitis/early-stage meningoencephalitis could also have produced a similar
picture, but an illness duration of several days and the relatively low leukocyte count in the
cerebrospinal fluid argued against this. In bacterial meningitis/meningoencephalitis, low
cerebrospinal fluid glucose and high cerebrospinal fluid protein would also be expected.

Serological assays for human immunodeficiency virus (HIV), varicella zoster virus (VZV), Epstein-Barr
virus (EBV) and syphilis were requested. Cerebrospinal fluid was sent for microscopic examination
and gram staining, bacteriological culture including tuberculosis, direct microscopy of acid-fast rods,
and serological testing for intrathecal borrelia IgG and IgM antibodies. Nucleic acid amplification
(PCR) of cerebrospinal fluid was performed for Mycoplasma pneumoniae, Mycobacterium
tuberculosis, herpes simplex virus (HSV) types 1 and 2, varicella zoster virus, enterovirus, human
herpesviruses 6 and 7, Epstein-Barr virus and cytomegalovirus (CMV). Based on the patient’s travel
history, thick and thin blood smears for malaria diagnosis, and a rapid test for detection of dengue
virus antigen/antibody in serum, were requested from a local laboratory; both tests yielded negative
results. A serum sample was sent to the Norwegian Institute of Public Health (NIPH) the next day to
be tested for Japanese encephalitis, and for West Nile, dengue and chikungunya viruses, as well as for
tick-borne encephalitis (TBE) virus. Cerebrospinal fluid was not sent to the NIPH for examination as
this diagnostic option was not considered at the time. Blood cultures were not requested during the
patient’s initial fever while in the neurological department.
MRI of the head was performed three days after admission to look for signs of organ
affection or findings that could be consistent with herpes virus encephalitis. The MRI was
described as normal. The patient was observed for 24 hours in the intensive care
department. The following day she was alert and oriented, but with amnesia for the recent
course of events. She was transferred to the Department of Infectious Diseases, and
antibacterial medications were discontinued after three days of treatment. Since PCR
testing of cerebrospinal fluid was negative for herpes and varicella viruses, acyclovir was
discontinued after five days of treatment.
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After seven days in hospital, her condition was greatly improved and she was discharged
without further pharmaceutical treatment, with an appointment for outpatient follow-up
ten days later.

All tests were negative, with the exception of the serological analysis performed at the NIPH,
for which results only became available post-discharge. Immunofluorescence (IF) assays
detected IgM and IgG antibodies against dengue virus in serum samples collected one and
three weeks after symptom onset respectively, the latter in connection with the outpatient
follow-up. Stably elevated IgG antibodies > 1: 1000 (cut-off 1: 100) were detected against all
subtypes of dengue virus in both the acute and convalescent samples, but only IgM
antibodies against dengue virus subtype 3 > 1: 100 (cut-off 1: 10), plus a somewhat weaker
response against subtype 2 (> 1: 10). IgG antibodies against TBE virus and Japanese
encephalitis virus were detected at lower titres (> 1: 100) and are therefore most likely cross-
reactive antibodies from prior infections or vaccination. The patient stated that she had
been vaccinated against Japanese encephalitis as a child. On the basis of serological findings
in the acute and convalescent serum samples, with elevated IgG antibodies against all
subunits of dengue virus and IgM antibodies against subtype 3, we concluded that current
or recent dengue fever subtype 3 infection was the most likely cause of the encephalitis.

Dengue virus is an RNA virus in the flaviviridae family and is the cause of one of the most
common mosquito-borne infectious diseases worldwide, with approximately 50 million
cases per year. There are four subtypes of dengue virus, all of which give rise to a similar
clinical picture with symptoms including fever, headache, rash and body aches (3).

The NIPH receives reports of 57–98 imported cases of dengue fever annually, most
frequently in the age group 20–49 years and in travellers returning from Thailand. In 2010, a
fatal case in a Norwegian woman of dengue haemorrhagic fever imported from Thailand
was also reported to the Norwegian Surveillance System for Communicable Diseases (MSIS)
(4). Based on travel history, clinical assessments and detection of specific IgM antibodies
against dengue virus in serum, our case history probably represents the second case of
dengue fever with central nervous system affection since mandatory reporting to the MSIS
database was introduced in Norway on 1 July 2012 (5).

Upon telephone follow-up ten months after discharge, the patient was in full-time
employment and reported no late effects.

Discussion
This case history demonstrates that it may be difficult to distinguish encephalitis from
other common clinical conditions early in the disease course, especially in the absence of
signs of infection. A diagnosis of encephalitis is made on the basis of medical history,
clinical findings and supplementary examinations (Table 1) (6). Upon admission, our
patient fulfilled none of the clinical criteria for encephalitis. Only when the patient
developed a fever and altered consciousness was infectious encephalitis suspected. At that
point, she fulfilled the major criterion and three minor criteria.

Table 1

Diagnostic criteria for encephalitis. For a diagnosis to be made, the major criterion and at
least three minor criteria must be fulfilled (6)
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Major
criterion

Altered mental status lasting ≥ 24 hours with no alternative cause
identified

Minor
criteria

1. Fever ≥ 38 °C within 72 hours before or after symptom onset
2. Generalised or partial seizures (not due to pre-existing epilepsy)
3. New-onset focal neurological deficits
4. Cerebrospinal fluid: ≥ 5 leukocytes per mm3

5. Radiological findings, suggestive of encephalitis
6. EEG changes consistent with encephalitis and not attributable to another
cause

Most patients with infectious encephalitis have fever, and more than half have headache.
Neck stiffness (in cases of meningoencephalitis), seizures, changes in consciousness or
personality, and focal neurological deficits may occur (7).

In such cases, EEG may be a useful and important supplementary test to strengthen the
suspicion of cerebral pathology. An MRI scan may be indicated upon suspicion of herpes
simplex encephalitis since a specific pattern of changes is typically seen (8). Antibody assays
and direct detection of causative agents (PCR) yielded negative results for the most
common causes of encephalitis in Norway. The patient’s travel history therefore played a
key role in guiding further assessments.

The patient became ill seven days after returning from Sri Lanka, where she had stayed for
three weeks. An incubation period of 4–7 days for dengue virus (varies between 3–14 days)
would be consistent with her medical history. Direct detection of the causative agent
(antigen or nucleic acid detection) is recommended, but requires appropriate samples
(blood, urine and cerebrospinal fluid) to be collected early in the acute phase since the
viraemic phase is short-lived (Figure 1).

Figure 1 Viraemic phase and antibody detection upon infection with dengue virus. The figure is based
on a sketch by Susanne Gjeruldsen Dudman, Norwegian Institute of Public Health

Several hospitals offer rapid tests for qualitative detection of dengue virus
(antibody/antigen) in blood, but these rapid tests generally have a low sensitivity of about
60–70 % (5, 9). Both negative and positive results should therefore be confirmed with more
sensitive and specific tests. The dengue rapid test performed at a primary hospital yielded
negative results, and the serum sample was sent to the NIPH for further confirmation. The
non-specific nature of early symptoms of neuroinvasive viral infection may result in lumbar
puncture being delayed or not performed at all. Antibody detection in serum is therefore
often the only option for more precise identification of the causative agent. Testing of
paired sera from acute and convalescent samples to determine whether significant
increases in IgG titre have occurred is important when investigating possible dengue virus
infection (9). Figure 1 illustrates how IgG antibodies follow a few days after IgM when the
viraemic phase is over, and may persist for many years. Isolated detection of IgM antibodies
in serum may reflect cross-reactive antibodies or non-specific binding. The finding must
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therefore be confirmed in a new sample taken 2–3 weeks later, to demonstrate development
of a specific IgG antibody response. By contrast, detection of IgM antibodies against dengue
virus in cerebrospinal fluid has higher specificity and suggests current infection, but has
lower sensitivity (10, 11).

High IgG titres in the acute sample taken one week after symptom onset indicate that our
patient may previously have been infected with dengue virus and that the current infection
was a secondary dengue virus infection. Detection of simultaneous IgM and IgG in the acute
sample as described in our case history is a fairly typical pattern in secondary dengue virus
infection, although it is not uncommon for the IgM response to be completely absent (12).
The absence of other pertinent neuroinvasive agents lends further support to our diagnosis
(13).

Encephalitis is a relatively common clinical picture in cases of dengue virus infection with
central nervous system affection (14). Both primary and secondary dengue virus infection
may lead to encephalitis. Subtype 3 is most frequently associated with neurological
complications, including encephalitis (15). Dengue virus encephalitis may be associated
with a severe disease course and neurological sequelae (16). The World Health Organisation
(WHO) has included the criteria for dengue virus encephalitis and recommended
diagnostics and treatment in its 2009 guidelines (3). There is no specific antiviral treatment
for dengue fever, but symptomatic treatment and fluid therapy may be crucial in more
severe disease courses such as haemorrhage and encephalitis. Uncomplicated dengue fever
requires no specific follow-up.

Conclusion
Although dengue fever is a relatively common cause of imported fever among travellers
returning to Norway, encephalitis is a very rare complication. When cerebral malaria has
been excluded, dengue virus, in common with other neuroinvasive viruses, should be
considered a possible cause of central nervous system infections after travels in
tropical/subtropical regions.
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