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Unusual presentation of more common disease/injury

Case report

Demyelinating steroid-responsive neurobrucellosis

Fateen Ata @ ,' Zohaib Yousaf

SUMMARY

Young man with acute onset nausea, vomiting, joint
pain, abdominal pain, fever and weight loss was

found to have gait ataxia and positive Brucella titres.
He deteriorated despite appropriate antibiotics and
developed confusion and disorientation. Lumbar
puncture revealed lymphocytosis with high protein

and low glucose. MRI showed diffuse demyelination.
Pulse steroids resulted in rapid clinical, biochemical and
radiological recovery.

BACKGROUND

Brucellae are non-motile, facultative intracel-
lular aerobic rods.! > On gram stain, they appear
as gram-negative coccobacilli.® Brucellosis can
involve multiple organ systems with rare central
nervous system (CNS) involvement. One of the
least reported patterns is corpus callosum demye-
lination. The prognosis of neurobrucellosis depends
on timely diagnosis and management, as well as
the extent and pattern of brain insult. Treatment
consists of ceftriaxone, rifampin and doxycycline
for 3-6 months. The role of steroids is not well
established. The diagnosis of neurobrucellosis is
challenging. A detailed history, focussing on the
occupation and other epidemiological facets, a
comprehensive physical exam, blood and cerebro-
spinal fluid (CSF) cultures and titres with other
relevant laboratory tests help.

We describe a case with rare presentation of
brucellosis as meningitis with corpus callosum
demyelinating changes, followed by a rapid
response to steroid therapy.

CASE PRESENTATION

A 37-year-old Bangladeshi man, presented with
a history of progressive nausea and vomiting for
10 days. He also described intermittent dizziness
and pain in both knee joints. He also had subjec-
tive fever, mostly nocturnal and abdominal pain
with approximately 10kg weight loss over the last
Smonths. He did not seek medical help before
and did not receive any antibiotics. He used over-
the-counter acetaminophen for pain. Patient was
working as a shepherd in a sheep farm for the
past 2years. He was a non-smoker, non-alcohol
user with an unremarkable family history for any
chronic medical conditions.

Examination showed a cachectic and lethargic
man with unremarkable vital signs. Systemic
examination disclosed mild gait ataxia and posi-
tive Romberg’s sign, with the rest of the exam
unremarkable.

" Mohammad Khalid Sharif > Ahmed Abdallah’

INVESTIGATIONS

Initial lab work depicted neutrophilic leucocy-
tosis (table 1). Comprehensive metabolic panel
(including liver and kidney function tests), chest
X-ray and rapid malaria test were unremarkable.
Blood cultures, along with Brucella serology, were
sent on the day of admission. Cultures remained
negative despite prolonged incubation, but the
serology came positive for Brucella melitensis and
Brucella abortus with a titre of 1:160 and 1:320,
respectively. Brucella antibodies showed an IgG
positive and a negative IgM. On the second day
of admission, the patient received doxycycline,
followed by rifampin and ceftriaxone on the subse-
quent day.

Unanticipatedly, the patient’s condition deteri-
orated third-day postadmission with an increased
frequency of vomiting, new-onset confusion, disori-
entation to time, place and person. His Glasgow
Coma Scale (GCS) dropped to 13/15 (ES, V3, M5).
A fundoscopic examination was unrevealing. CSF
analysis from lumbar puncture showed yellow-
coloured fluid, high white cell count, that is, 250/
pL (95% lymphocytes), low glucose 1.8 mmol/L
and elevated protein 0.63 g/L. CSF cultures were
negative for tuberculosis (TB), fungal or bacterial
growth. CSF serology for Brucella was not avail-
able. CSF showed oligoclonal bands.

Contrast MRI of head and spine revealed menin-
geal enhancement, mainly around the brainstem
(figure 1A), bilaterally along the fifth cranial nerve
(figure 1B), seventh and eighth cranial, around
lower cranial nerves and the cervical spinal cord.
There was hyperintense signal along the inferior
aspect of the corpus callosum, posterior parietal
periventricular white matter (figure 1C) and ante-
rior part of the splenium of the corpus callosum
(figure 1D,E). Also, there was some dilatation in the
ventricular system. Finally, there was hyperintense
area noted along the lateral aspect of the fourth
ventricle (figure 1F) in the cerebellar hemisphere
and the periventricular area. All of these changes
were likely due to demyelination.

DIFFERENTIAL DIAGNOSIS

With the development of disorientation and
working diagnosis of meningitis, the consider-
ations were bacterial versus viral meningitis. TB
with neurological involvement was a high possi-
bility as the patient came from an area with high
endemicity. Initially, serum interferon-y release
assay as well as acid fast bacilli (AFB) smear and
polymerase chain reaction (PCR) from sputum and
CSF were negative. CSF and sputum TB culture
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Table 1 Comparison of lab’s work done initially and before
discharge

Investigation Initial Repeated (1 month)
CBC neutrophil count (nx10%) 20 9.8

Brucella melitensis titre 1:160 1:160
Brucella abortus 1:320 1:160

titre

CSF lymphocyte percentage 95 75

CSF 1.8 3.1

glucose

level (mmol/L)

CSF protein count (g/L) 0.6 6

CBC, complete blood count; CSF, cerebrospinal fluid.

came out negative. These results effectively excluded TB from
the differentials.

Due to chronicity of constitutional symptoms, history of
weight loss and positive CSF findings, HIV was considered a
significant differential, but was ruled out early during the course
via HIV antigen/antibody combined assay.

Fungal meningitis was also a possibility; however, the fungal
culture and India ink stain were negative.

Considering the high Brucella titres, efforts were made to
explore the possibility of neurobrucellosis. This was eventually
labelled as the final diagnosis based on two different criteria
used in previous studies.*’ The common points fulfilled by the
patient in both criteria were presence of >1:320 Brucella titre in
a patient in endemic area, CSF findings revealing chronic menin-
gitis and signs/symptoms of neurological disease in absence of
any other disease. Also, there was clear improvement in subse-
quent MRI scans, decreasing Brucella titres and a vivid clinical
improvement in patient’s condition, after treatment.

TREATMENT

Patient received rifampin, doxycycline and ceftriaxone. Due to
the extensive brain involvement and deteriorating patient condi-
tion, on the fourth day, steroids were initiated; methylprednis-
olone 500mg for 3days, followed by prednisolone 60 mg/day
with a taper of 10 mg/week, in addition to continued antibiotic
therapy. There was a marked improvement in the patient’s clin-
ical condition. A repeat contrast MRI head, done 20 days after

Figure 1

Pretreatment. (A) Brainstem enhancement. (B) Trigeminal
enhancement. (C) Posterior parietal periventricular demyelination. (D,
E) Splenium of corpus callosum demyelination. (F) Fourth ventricle
demyelination.

Figure 2 Post-treatment. (A, B) Splenium of corpus callosum. (C)
Resolved fourth ventricle demyelination. (D) Brainstem.

the initial imaging, showed persistent but reduced intensity of
enhancement around previously noted areas including reduced
size and intensity of T2-hyperintense signals along the inferior
aspect as well as anterior part of the splenium of corpus callosum
(figure 2A,B) and posterior parietal periventricular white matter.
There was complete resolution of the enhancement along the
frontal horns of both lateral ventricles, lateral aspect of the
fourth ventricle (figure 2C) in the cerebellar hemisphere, the
periventricular region and the brainstem (figure 2D).

OUTCOME AND FOLLOW-UP

One month after presentation, the patient’s symptoms including
vomiting and arthralgia, improved. He was alert with a GCS
of 15/15. Repeat lumbar puncture showed the CSF glucose
improved from 1.8 to 3.1mmol/L, with a reduction in CSF
lymphocytosis (table 1). He had marked improvement in gait
with some residual ataxia. Repeat serology of Brucella in serum
showed a reduction in titres of B. abortus, that is, from 1:320
to 1:160, whereas B. melitensis titre remained stable. The
patient was discharged on ceftriaxone, rifampin, doxycycline
and tapered dose of prednisolone with a follow-up appointment
after 1 month. Over the phone to follow-up, he revealed that he
was symptom-free and did not wish to attend the clinic. Shortly
after that, he travelled to his home country.

DISCUSSION
Brucellosis, a Mediterranean zoonotic infection, is caused by
Brucella species, most commonly B. melitensis. It can present
either acutely or chronically. Route of transmission is through
infected animal products. These include ingestion of contami-
nated food, unpasteurised dairy products, contact with infected
animals having wounds or inhalation of aerosols.®” Typical clin-
ical features include fever, night sweats, lethargy, abdominal
pain, back pain, arthralgias, vomiting, anorexia and weight loss.
Common areas to encounter brucellosis include the Mediter-
ranean, Middle East, Central Asia, China, the Indian subconti-
nent, sub-Saharan Africa, Mexico and South America.®®
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It is distinct from other bacterial infections in its difficult diag-
nosis, prolonged treatment and complications. Osteoarticular
disease is the most common, with cardiac (4%) and neurologic
involvement (up to 5%) being other treacherous sequelae.”

Neurobrucellosis has always been a diagnostic dilemma as
it has no specific pattern of brain involvement. The spectrum
ranges from the widely recognised presentations such as menin-
gitis to the rarely encountered demyelinating diseases of the
white matter. These manifestations include, but are not limited
to, meningitis, encephalitis, brain abscess, myelitis, radiculitis and
neuritis with involvement of cranial or peripheral nerves.'®"2
Besides, it can vary in being acute or chronic, the first presen-
tation of brucellosis or a sequel of the disease. Clinical features
of neurobrucellosis can include headache, fever, hearing loss,
nausea, vomiting, confusion, diplopia, seizures, facial paralysis,
dizziness, nervousness, agitation, unconsciousness, insomnia,
behavioural and psychological disorders."

A thorough history, comprehensive physical examination and
lab work such as complete blood count, inflammatory markers
and liver function tests can hint towards the diagnosis. Once
there is enough suspicion of neurobrucellosis, every effort should
be made for a speedy diagnosis to initiate treatment, as a delay in
recognition can result in extensive and irreversible brain injury.
Although culture is the gold standard for diagnosis, Brucella is
comparatively slow growing; up to 30%-90% cultures come out
negative, and there is a risk of laboratory-acquired infection.'
Other than blood and CSF cultures, serology is widely used and
is quicker as compared with blood cultures in guiding towards
the diagnosis. Rose Bengal test is a cheaper test, with a sensitivity
of 87.4% and specificity of 100%, however, it is not used in the
local lab."> WHO guidelines state that even if this test is positive,
it needs further confirmation by other tests.'® Points of concern
regarding use of Rose Bengal test by several authors include
lower sensitivity and false negative test if the titre in serum is

Patient’s perspective

| was throwing up whatever | was eating, and this was causing
much discomfort to me. | have never experienced this before. |
was wondering why | was losing weight and did not understand
that | was having some disease going on with me until the
vomiting started. | am happy that it's gone now. It's good that |
have a diagnosis. | feel useful to help other doctors understand
my disease and help others.

Learning points

» Neurobrucellosis has a broad spectrum of presentation
and should be kept in mind while seeing a patient with
neurological signs and symptoms, coming from an endemic
area or occupation, especially with background symptoms
suggestive of a chronic illness.

» Blood and cerebrospinal fluid cultures are not enough to
diagnose neurobrucellosis as they may be unrevealing most
of the times:?° hence, a combination of serology, cultures, lab
work, imaging and lumbar puncture is required to narrow in
the diagnosis.

» Steroid therapy, which is not a part of guideline-based
management, can be highly effective in demyelinating
neurobrucellosis and can prevent permanent neurological
damage if initiated timely.

very high due to prozone phenomenon.” ' Serum agglutinin
test and enzyme-linked immune assay are the most commonly
used methods. In general, serum agglutination test (SAT) titres
can be labelled positive if >1:160 outside endemic regions and
>1:320 within endemic areas.'® The sensitivity of serum agglu-
tinin test is 95.6% and specificity is 100%.'? CSF analysis usually
unveils a lymphocytic predominant leucocytosis, with increased
protein and reduced glucose content. Gram stains are usually
negative, and culture may be positive in less than one-third of
the cases.”’ CSF agglutinin test has a 25% sensitivity and 100%
specificity, but it is not available locally.!

The treatment of neurobrucellosis beyond antibiotics is not
well studied. Available literature is primarily limited to obser-
vational studies with no clinical trial to date. Current guidelines
suggest the use of ceftriaxone (due to its excellent CNS penetra-
tion), in addition to rifampin and doxycycline, the former for
the first 4-6 weeks and latter two for at least 12 weeks; the
treatment can be extended up to 6 months. Another regimen
is doxycycline, rifampin and trimethoprim/sulfamethoxazole
(TMP-SMX) for 12 weeks.?*

There is no study done to validate the role of steroids in
neurobrucellosis. The evidence for the effectiveness of steroid
therapy in brain involvement in patients with brucellosis comes
from case reports, especially in demyelinating diseases.”®
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