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PHOTOCLINIC

A previously healthy 12-year-old boy pre-
sented with his parents to our emergency 
department (ED) with a 3-week history of 
daily fevers ranging from 38.0 °C to 38.9 
°C. His fevers responded to ibuprofen and 
typically occurred in the evening hours. 

The patient reported having a frontal 
headache with an intensity of 5 out of 10 
one week prior to presentation, which 
responded to ibuprofen. Two weeks 
prior to presentation, he had visited his 
primary care pediatrician, who diagnosed 
otitis media and prescribed a course of 
amoxicillin. The patient completed the 
course without symptom improvement. 
One week prior to presentation, he had 
visited an infectious disease specialist. 
Results of an outpatient workup showed 
leukocytosis, but the results of a blood 
culture were negative for pathogens. An 
abdominal ultrasonography scan was 
also performed at that time, results of 
which were unremarkable. 

The patient was born in Pakistan and 
immigrated with his family to United 

States 2 years prior to presentation. He 
denied new domestic travel and new 
animal or food exposures. He lives close 
to a wooded area on Long Island, New 
York, which is an endemic area for Lyme 
disease. 

Physical examination
On presentation to the ED, the patient 

continued to have worsening headaches 
with new, mid-cervical neck pain. He 
had a fever of 38.3 °C, a heart rate of 93 
beats/min, a blood pressure of 111/72 mm 
Hg, and a capillary refill of less than 2 s.

Diagnostic testing
Initial laboratory results were obtained 

in the ED 3 weeks after the patient’s 
daily fever. The results of these tests on 
day 0 returned without a clear answer. 
His initial serum white blood cell count 
was elevated at 18.4 × 103/µL, with 
88% neutrophils. Inflammatory markers 
revealed an erythrocyte sedimentation 
rate of 98 mm/h and a C-reactive protein 

level of 36 mg/dL. Serum chemistry tests 
returned results within normal limits for 
the patient’s age. 

Studies of the cerebrospinal fluid (CSF) 
obtained via lumbar puncture showed 
an elevated white blood cell count of 
67 cells/µL, with 64% lymphocytes and 
23% polymorphic cells, a red blood cell 
count of 300 × 106/µL, a glucose level of 
56 mg/dL, and a protein level of 32 g/dL. 
Because of a cerebrospinal pleocytosis, 
aseptic meningitis rose to the top of the 
differential diagnosis list. 

A chest radiograph showed no acute 
or focal pulmonary disease. A magnetic 
resonance imaging (MRI) scan of the 
brain showed mild signal abnormality in 
some cerebral sulci (Figure 1). Results 
of a urinalysis were unremarkable, and 
results of a malarial thick smear did not 
show any parasites. 
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Figure 1. An initial brain MRI showed mild 
signal abnormality in some cerebral sulci. 
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Over his first 2 days on the general 
pediatric floor, the patient underwent 
various infectious disease workups, 
results of which remained unremarkable, 
and he was not given antibiotics. The 
initial CSF test and blood culture did not 
grow bacteria. A multiplex CSF menin-
gitis panel was negative for Escherichia 
coli K1, Haemophilus influenzae, Listeria 
monocytogenes, Neisseria meningitides, 
Streptococcus agalactiae, Streptococcus 
pneumonia, cytomegalovirus, enterovirus, 
herpes simplex virus 1 and 2, human her-
pesvirus 6, human parechovirus, varicella 
zoster virus, and Cryptococcus gattii. An 
enzyme-linked immunosorbent assay for 
Lyme disease and a polymerase chain 
reaction test for West Nile virus returned 
negative results as well. Since being 
admitted to the hospital, the patient had 

recurring nighttime fevers ranging from 
38.9 °C to 39.4 °C, which were responsive 
to acetaminophen and ibuprofen.

On hospital day 3, the patient’s 
leukocytosis persisted with a white 
blood cell count of 16,000 cells/µL. On 
hospital day 4, a repeat blood culture 
was again negative for pathogens; the 
patient remained fatigued and reported 
lower back pain near the site of his initial 
lumbar puncture. A multidisciplinary 
team consisting of an infectious disease 
specialist, rheumatologist, immunolo-
gist, cardiologist, and ophthalmologist 
was convened. Bacterial meningitis was 
unlikely because of the patient’s normal 
CSF glucose and protein levels, as well as 
negative results of his blood culture and 
Gram stain. With reassuring cell lines, 
normal lactate dehydrogenase levels on 

2 separate occasions, and a normal chest 
radiograph, suspicion for lymphoma was 
low. The ophthalmologist conducted an 
eye examination, which ruled out anterior 
uveitis, and the cardiologist conducted an 
echocardiography scan, which ruled out 
endocarditis. 

The patient’s fever persisted through 
hospital day 5, and results of a rheuma-
tology workup for antinuclear antibodies 
and double-stranded DNA were negative. 
While the prevailing initial diagnosis of 
aseptic meningitis was based on the CSF 
findings, results of all herpes simplex 
virus, CSF enterovirus, and viral panels 
were negative, as well as results of a 
serum CSF West Nile virus test. Results of 
serum Epstein-Barr virus titers suggested 
a past infection. The patient’s mycoplas-
ma immunoglobulin M level was slightly 
elevated, nonspecifically indicative of 
active infection. At the start of hospital 
day 6, the patient was afebrile and had 
improved back pain. He was discharged 
on hospital day 7 without fever and 
with improvement of his back pain and 
weakness.

Although he was afebrile for 4 days, the 
patient presented again to the ED 3 days 
after discharge with acute urinary reten-

Figure 3. A brain MRI conducted during the 
patient’s readmission showed enhancing sig-
nal abnormality in some of the cerebral sulci, 
more so on the left and greatest along the left 
parietal lobe; it was notably more prominent 
than on the previous scan.

Figure 2. An MRI of the cervical spine conducted during the patient’s hospital readmission 
showed a small focus of nonenhancing signal abnormality in the cord at the C5 level.
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tion. At that time, he reported suprapubic 
pain and expressed difficulty in creating 
a urinary stream. A renal ultrasonography 
scan was conducted in the ED, which 
showed no evidence of hydronephrosis. 
He did not report emesis, photophobia, 
headache, hand tingling, or gait instabili-
ty/weakness. 

An abdominal computed tomography 
scan was conducted on rehospitalization 
day 1, which ruled out a space-occupying 
mass. Because urinary retention was 
reported, a urologist was consulted. How-
ever, no abnormal findings were noted. 
On rehospitalization day 2, a spinal MRI 
was performed, results of which showed 
a small focus of nonenhancing signal 
abnormality in the cord at the C5 level 
(Figure 2). At this time, the patient again 
experienced low-grade nightly fevers 
ranging from 38.3 °C to 38.9 °C.

Because of the abnormal MRI scan, a 
repeat lumbar puncture was performed 
on rehospitalization day 3. Analysis of the 
patient’s CSF showed a slightly higher 
white blood cell count of 94 cells/uL, 
compared with his first admission lumbar 
puncture, with an increased protein level 
of 48 g/dL and a glucose level in the nor-
mal range. His myelin basic protein level 
was elevated at 131 ng/mL. 

With almost dermatome-like distribu-
tion of abdominal pain and waxing and 
waning mental status, including new-on-
set evening delirium, neurologic-related 
symptomatology was considered in the 
differential diagnosis, including trans-
verse myelitis and acute disseminated 
encephalomyelitis (ADEM). Because of 
the positive mycoplasma titers obtained 
on rehospitalization day 3, the patient 
was started on a course of doxycycline 
for possible mycoplasma-induced trans-
verse myelitis. 

A repeat MRI scan of the brain was 
performed on rehospitalization day 4, 
results of which showed enhancing signal 
abnormality in some of the cerebral sulci, 
more so on the left and greatest along 
the left parietal lobe; it was notably more 
prominent than on the previous scan 
(Figure 3). Intravenous immunoglobin, 1 

g/kg/dose was started on rehospitaliza-
tion day 3 after the lumbar puncture was 
performed. The patient also completed 
a dose of intravenous immunoglobulin 
(IVIG) but had new-onset gait instability 
and motor weakness. 

Suspicion for ADEM increased, and the 
neurologist recommended starting high-
dose methylprednisolone for continued 
anti-inflammatory effects on the brain 
and spinal cord. The patient improved af-
ter taking corticosteroids and doxycycline 
and was discharged home on rehospital-
ization day 9 with a corticosteroid taper 
schedule.

Patient outcome
The patient was prescribed a 4-week 

taper of oral prednisone at the time of 
hospital discharge, with the only adverse 
effect being weight gain, and was fol-
lowed as an outpatient by the infectious 
disease specialist and neurologist. He 
maintained gastric prophylaxis with 
pantoprazole daily while taking the corti-
costeroids. He remained afebrile with im-
proved strength and sensation. A repeat 
MRI scan of the brain and spinal cord 5 
months after discharge was normal.

Discussion
With an insidious onset of neurologic 

signs and symptoms, ADEM is often a 
diagnostic dilemma. However, it is often 
discovered to have an identifiable cause 
in 70% to 75% of cases.1 Although it is a 
rare illness, ADEM affects an estimated 
1 in 125,000 to 250,000 individuals each 
year.1 Although most cases occur in chil-
dren (the majority is younger than age 10 
years, and the remainder is between the 
ages 10 and 20 years), ADEM has been 
documented in adults ranging from ages 
18 to 82 years as well.2 It presents with a 
sudden onset, and the disease process is 
usually limited to a monophasic course. 
While irritability and lethargy are com-
mon presenting symptoms, about half of 
patients with ADEM also report fever and 
headache.3 Studies have found infection 
to be an antecedent trigger in 67% of cas-
es; however, there have been instances 

without recognition of a preceding event.4 
While infection may cause prolonged 
fevers, etiology may also include autoim-
mune, oncologic, neurologic, factitious, 
and iatrogenic causes.3 Fever of unknown 
origin is defined as a temperature higher 
than 38.0 °C that lasts longer than 8 days 
without a clear source.5 Herein, we de-
scribed an uncommon diagnosis: ADEM 
presenting as fever of unknown origin.

Our patient had waxing and waning 
fevers for 3 weeks with headache and 
initially underwent workup for fever of un-
known origin. However, with development 
of acute neurologic symptoms including 
urinary retention, hyperreflexia, and 
right-sided clonus, as well as with MRI 
brain signal abnormalities, the clinical 
picture was suggestive of ADEM. Fever of 
unknown origin in children can be caused 
by infections, rheumatologic causes, or 
oncologic causes.6 On average, no cause 
is identified in 23% of cases.6 In chil-
dren, the presence of prolonged fevers, 
headache, and CSF pleocytosis without 
a source should prompt consideration of 
ADEM and early consultation with a neu-
rologist. Our patient met the International 
Pediatric MS Study Group’s 2013 criteria, 
including:7

• Being the first monoclonal clinical 
central nervous system event with 
presumed inflammatory demyelin-
ating cause

• Having encephalopathy
• Havin brain MRI abnormalities
• Having no new clinical findings 3 

months or more after onset 
The incidence of ADEM has been 

found to be 0.3 to 0.6 per 100,000 annual-
ly.8 Men are more common than women 
to present with ADEM symptoms, and the 
mean age at presentation is 5 to 8 years.8 
Our patient’s clinical picture matches the 
neurologic manifestations of progressive 
muscle weakness and altered mental sta-
tus. Spinal cord lesions are often present, 
seen as multilevel, segmental hyperdense 
foci, unlike in our patient who had a sin-
gle cervical lesion.8

In our patient, CSF studies lacked 
results that confirmed a diagnosis. CSF 
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pleocytosis is typically mild, with a high 
percentage of lymphocytes and mono-
cytes. CSF protein is increased in 23% 
to 62% of pediatric patients with ADEM.9 
The diagnostic process for ADEM is 
one of elimination, aiming to rule out an 
infectious cause. Many cases are believed 
to be “postinfectious” or “parainfectious,” 
with the pathogenesis thought to be 
myelin-reactive T-cell activation through 
molecular mimicry.10 While we had initial 
suspicion of aseptic meningitis in our pa-
tient, the results of all the cultures of the 
patient’s CSF and blood were negative. 

Undiagnosed fevers of unknown 
origin possibly consist of prolonged 
viral syndromes or difficult-to-confirm 
atypical bacterial infections.11 The cate-
gorical workup of our patient included a 
system-based approach for infectious, 
oncologic, autoimmune, and immuno-
deficient causes. With zoonoses and 
travel-related illnesses ruled out via the 
patient’s history, CSF and blood cultures 
were conducted in hopes a pathogen 
would be identified. The only positive 
results returned, though, were a myco-
plasma immunoglobulin M titer and an 
Epstein-Barr virus titer, which suggested 
a prior infection. Oncologic causes were 
less likely, with uric acid and lactate 
dehydrogenase levels in the normal 
range. Autoimmune processes were ruled 
out, since the patient’s complement and 
antinuclear antibody levels were within 
the normal ranges. 

There appears to be a scant number of 
published cases of ADEM presenting as 
fever of unknown origin. In a similar study 
in Italy, a patient had similar acute-onset 
neurologic symptoms, with CSF studies 
revealing an elevated protein level, a 
normal glucose level, and lymphocytic 
leukocytosis.3 This patient’s neuroimag-
ing showed demyelinated areas typical 
of an autoimmune inflammatory process. 
The patient was immediately started 
on high-dose methylprednisolone with 
resolution of symptoms. The major dif-
ference between this case and our case 
is that our patient was administered both 
intravenous immunoglobulin and cortico-

steroids, compared with corticosteroids 
alone. The patient in Italy took several 
months to recover because of ophthalmo-
logic involvement; therefore, there may 
be a role for intravenous immunoglobulin 
plus corticosteroids in the treatment of 
ADEM.12 Our patient showed treatment 
response within 48 hours of initiating in-
travenous immunoglobulin and high-dose 
corticosteroids and demonstrated the 
typical course of recovery within weeks 
rather than months.13,14
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