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Abstract: Auto-immune N-methyl-D-aspartate receptor encephalitis (NMDARE) is
a relatively recently described cause of acute encephalopathy with very few reports from sub-
Saharan Africa (SSA). We report a case of NMDARE in a young Kenyan female who was
transferred to our facility with headaches, insomnia, behaviour changes and latterly pathog-
nomonic orofacial dyskinesias. We comprehensively ruled out infectious and other inflam-
matory/auto-immune causes. She was diagnosed with NMDARE by positive antibody testing
in serum and cerebrospinal fluid and changes on brain magnetic resonance imaging. She was
immunosuppressed with high-dose steroids, intravenous immunoglobulins, plasma exchange
and rituximab, and showed signs of neurological improvement clinically and radiologically.
Unfortunately, she succumbed to septic shock from prolonged intensive care. This is the first
report of NMDARE in an indigenous patient from the eastern SSA. The majority (>80%) of
patients are either left with mild disability or make a full recovery after NMDARE, but some
factors — which comprise the NMDARE One-Year Functional Status (NEOS) prognostication
score — can adversely affect outcome, as was the case in our patient.

Keywords: auto-immune encephalitis, anti-NMDA receptor encephalitis, sub-Saharan
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Introduction

Auto-immune encephalitis caused by antibodies against the N-methyl-D-aspartate
receptor GluNR; subunit (NMDARE) is a rare and relatively recently described but
treatable cause of acute encephalopathy, more common in children/younger adults
and in females." The clinical presentation is heterogeneous, but psychiatric and
behavioral symptoms occur in 90% of cases at onset and can mimic primary
psychiatric disease.” As the disease progresses, a myriad of neurological symptoms
may arise, some of which are pathognomonic, eg, abnormal movements and
insomnia.' Misattribution to an infectious aetiology is more likely in tropical
countries,” compounded by lack of awareness of NMDARE and unavailability of
diagnostic services, particularly cell-based antibody testing and magnetic resonance
imaging (MRI). Treatment is with immunotherapy, plus surgical teratoma removal
if found, and early treatment is known to be associated with better outcomes.
Observational studies have shown that over 80% of NMDARE cases recover
fully or have mild residual functional deficit [ie, modified Rankin Score (mRS) of
0-2] at 24 months.* However, some patient-, disease-, and/or treatment-related
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factors predict poorer outcomes, and are incorporated in
the NMDARE One-Year Functional Status (NEOS) prog-
nostication score.” There are very few published case
reports of NMDARE from Africa; our literature review
reveals only one report each from West® and South’
Affica.

Materials and Methods

We report here the first indigenous case of NMDARE from
East Africa who we treated but had a poor outcome as
prognosticated by a high NEOS score at outset.

Case Presentation

A 17-year-old black African female initially presented to
a local clinic with 2 weeks of gradual-onset bi-frontal
headache, insomnia, and subjective fevers. She was trea-
ted for non-specific infection — despite no documented
fever or microbial isolates — with empiric antibiotics for
10 days during which she also developed restlessness
and third-person auditory hallucinations. She was then
referred to a psychiatrist who diagnosed her with an
acute schizoaffective disorder given the additional his-
tory of underlying psychological stressors (it was the
death anniversary of her mother, and her final high-
school national examinations were imminent). She was
admitted and treated with psychotropic medication, but
after five days she developed documented fevers, orofa-
cial dyskinesias with tongue-biting, and agitation, and
she was additionally treated for neuroleptic malignant
syndrome (NMS). She then became comatose and was
thus transferred to our tertiary referral hospital.

On our initial assessment, she had a temperature of 39°
C and tachycardia; neurologically her Glasgow Coma
Scale (GCS) was 7/15, she had grimacing, tongue biting,
bruxism, hyper-salivation and abnormal arm movements
which were difficult to classify (Figure 1, Supplementary
Video S1). She was intubated, mechanically ventilated and
admitted to the intensive care unit (ICU).

We immediately ran investigations comprehensive
blood and/or urine tests for infection, auto-immune disease
(including wvasculitis) and toxic causes (including por-
phyria),
(PCR) for tropical fever pathogens (human immunodefi-

also comprising polymerase chain reaction

ciency virus, Treponema pallidum, malaria, Leptospira,
rickettsia, dengue, West Nile, chikungunya and rabies
viruses — with additional testing in saliva and neck hairline
skin biopsies for the latter), contrast-enhanced computed

Figure | Still picture of Supplementary Video S| highlighting upper limb tremors
and orofacial dyskinesias.

tomography scan of the head, chest and abdomen which
were all normal/negative.

Examination of her cerebrospinal fluid (CSF) revealed
elevated pressures, and white cell count of 115/mm?>, 98%
lymphocytes, with negative PCR for bacterial, tuberculosis
and herpes (simplex and varicella zoster) meningo-
CSF
on day 2). Contrast-enhanced MRI brain scan demon-

encephalitis pathogens (including on repeat
strated leptomeningeal enhancement (Figure 2A) with cor-
responding sulcal hyperintensities (Figure 2B) and serial
electroencephalography (EEG) showed non-specific dif-
fuse slowing with no epileptiform discharges.

She was initially treated for viral encephalitis, but this
was stopped after two negative PCRs in CSF. After two
further independent neurology opinions in addition to the
primary neurologist (author DSS), we diagnosed the
patient with probable NMDARE as defined by interna-
tional criteria' and commenced immunosuppression with
high-dose intravenous methylprednisolone (IVMP) 1
gram/day for five days and concurrent intravenous immu-

noglobulins. The orofacial and upper limb movement
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Figure 2 Axial magnetic resonance imaging (MRI) slice images of the brain: On admission: (A) T|-weighted contrast-enhanced (T1+C) and (B) axial fluid-attenuated
inversion recovery (FLAIR) sequences illustrating contrast enhancement (white arrow) with sulcal hyper-intensity (black arrow) respectively; Day 15: (C) T1+C and (D)

FLAIR sequences illustrating resolution of MRI abnormalities.

disorders were controlled with a combination of oral leve-
tiracetam and tetrabenazine, midazolam and propofol infu-
sions, and maxillo-mandibular fixation. On day 7 both
serum and CSF autoimmune encephalitis panels returned
positive for antibodies against the NMDA receptor, giving
a definite diagnosis of NMDARE. MRI pelvis did not
show any ovarian or extra-gonadal teratoma.

At day 15 repeat MRI brain scan showed almost com-
plete resolution of the meningeal enhancement (Figure 2C)
and sulcal hyperintensities (Figure 2D) but her GCS
remained persistently low at 8/15 and her unrelenting
dyskinesias required higher sedation requirements. We
repeated the IVMP course now with concurrent plasma
exchange and weekly rituximab dosed at 375mg/m* body
surface area. Her ICU stay was complicated by right
brachial deep vein thrombosis treated with low-molecular
weight heparin, and tongue maceration that required sur-
gical debridement. She had both tracheostomy and percu-
tancous endoscopic gastrostomy tubes fixed due to the
prolonged ICU admission.

During the fourth week, she developed high-grade fevers
due to multi-drug resistant Pseudomonas aeruginosa and
Klebsiella pneumoniae, isolated from tracheal aspirates and
the tracheostomy site. Despite timely initiation of appropri-
ate intravenous antibiotics including carbapenems and con-
tinued debridement of the tracheostomy site, the patient
went into septic shock leading to multi-organ dysfunction
and succumbed 30 days into her hospital stay.

Discussion
Our adolescent patient’s clinical course followed what is
recognised to be more common in children affected by

NMDARE, ie, abnormal movements, insomnia, and irrit-
ability with progression to coma within 4 weeks.! Her
initial presentation being diagnosed as a primary psychia-
tric disease is not unusual, including NMDARE mimick-
ing NMS,® but did lead to some delay in reaching the
diagnosis. In our setting, infective and inflammatory
causes of encephalitis are more common, and therefore
feature in our institutional encephalitis management pro-
tocol which we have previously demonstrated to expedite
NMDARE diagnosis in an expatriate patient, who even-
tually had a very good clinical outcome.”

CSF and MRI brain findings in NMDARE patients can
be varied and may also mimic infectious aetiologies, but
we excluded these early on. CSF leucocytosis and lepto-
meningeal enhancement, as in our patient, are known to
occur in this condition.''® We followed international
guidelines for immunosuppression and her MRI even
improved after the first two weeks, and we transitioned
to second-line immunosuppression with rituximab because
of persistent coma and the refractory oral dyskinesias,''
the latter of which eventually required partial lingual exci-
sion and mechanical jaw fixation. In retrospect, we should
have considered additional multi-modal pharmacological
management of the patient’s agitation and dyskinesia
which have been demonstrated to be useful in managing
NMDARE, eg, quetiapine'? and clonidine."

We encountered limitations in our settings. Our facility,
nor any other in the region, does not have long-term ICU
EEG monitoring. We performed serial EEGs and the clin-
ical features of these persistent dyskinesias and upper limb
tremors were not in keeping with seizures but could not be
ruled out, so we continued with levetiracetam treatment.
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Another limitation was the unavailability of positron emis-
sion tomography to look for more occult ovarian or extra-
gonadal teratomata, but in most NMDARE cases CT and
MRI imaging is sufficient.

Mortality risk in ICU settings is high in resource-poor
countries, including Kenya,'* and is even higher in auto-
immune encephalitides managed in ICU, with multi-
organ dysfunction, severe sepsis and tracheostomy
requirements being the main factors, all of which were
present in our patient.'> Our patient succumbed to septic
shock, which reflects the absolute necessity for fastidious
ICU management that may last several months in
NMDARE patients especially with the more aggressive
form of the disease. Additionally, however, our patient
would have had a poor outcome primarily because of her
disease severity: we retrospectively calculated her post-
humous NEOS score and it was the highest possible at 5

13

(one point each for “ICU admission required”, “no
improvement after 4 weeks of treatment”, “no treatment
in first 4 weeks of onset”, “abnormal MRI” and “CSF
white cell count >20 cells/uL”). This score predicted
a mortality risk of almost 20%, or risk of severe disability
of over 40%,> and at the time would have allowed us to
have more informed discussions about prognosis with the

family.

Conclusion

We have described the first NMDARE case from eastern
SSA. We recommend early clinical suspicion, timely
appropriate immunotherapy, and management of compli-
cations including those related to prolonged ICU stay to
improve outcomes. Additionally, our case:

e taught us that local awareness of the condition needs
to be improved across the spectrum of healthcare
workers to whom such a patient may present given
the myriad of possible symptoms at onset;

e highlights the challenges faced in our settings,
including high morbidity due to factors associated
with prolonged ICU admission, and the diagnostic
limitations such as unavailability of prolonged EEG
monitoring;

e the usefulness of the NEOS score in predicting
outcome.
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