Autoimmune encephalitis following haematopoietic stem cell
transplant: a new clinical entity or a previously unrecognised one?
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Central nervous system (CNS) autoimmunity, characterized
by the presence of antibodies binding to brain receptors,
ion channels, and related proteins (1) is increasingly
recognized in children (2). Childhood-onset autoimmune
encephalitis may be associated with tumours, particularly
in post-pubertal girls with N-Methyl-D-aspartate receptor
(NMDAR) antibody encephalitis (3), but the majority of
these encephalitides are presumed to have a post infectious
trigger (1,4). Recently, in a large single-centre study of
164 Australian children presenting with encephalitis,
10% were identified as having an autoimmune aetiology,
a frequency which surpassed that of any single virus
identified (5), mirroring cases reported in the California
encephalitis project, where the frequency of NMDAR
antibody encephalitis surpassed that of any of the identified
viral encephalitides (6). This discovery, that several forms
of encephalitis result from neuronal antibodies, and are
immunotherapy-responsive, has led to a paradigm shift in
the diagnostic approach with a focus on how to recognize,
diagnose and treat these conditions early (2).
Haematopoietic stem cell transplant (HSCT) is used
to treat a wide range of conditions in children. It involves
intravenous infusion of haematopoetic stem cells that have
been harvested from the patient (autologous transplant) or
from a suitable donor (allogeneic transplant). Depending
on the source of the stem cells, the procedure is referred to
as bone marrow transplant (BMT), peripheral blood stem
cell transplant (PBSCT) or cord blood transplant (CBT).
Indications for HSCT include malignancy and other non-
malignant conditions such as primary immunodeficiencies,
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inborn errors of metabolism, haemoglobinopathies and
autoimmune diseases.

Neurological complications during transplant and in
the early and late post-transplant period are common.
Case series report the incidence to be between 10% and
25% (7-9). Early in the course of transplant, before and
during immune reconstitution, severe immunosuppression
is associated with vulnerability to a wide range of bacterial,
viral, fungal and protozoal CNS infections. Multiple drug
exposure during the early phase of transplant has a high
risk of drug related neurotoxicity. Posterior reversible
encephalopathy syndrome (PRES), cerebrovascular events,
recurrent or secondary malignancy and acute and chronic
graft versus host disease are other possible causes of CNS
disease during and following transplant (10,11). However,
despite autoimmune complications of HSCT such as
autoimmune cytopenias (idiopathic thrombocytopenic
purpura/thrombocytopenia, autoimmune haemolytic
anaemia, aplastic anaemia), autoimmune thyroid disease,
insulin dependant diabetes mellitus, autoimmune hepatitis,
myasthenia gravis, scleroderma, vitiligo, pemphigus and
pemphigoid, being well recognised in both children and
adults, autoimmunity affecting the CNS has been very
rarely reported (12-14).

Interestingly, Rathore et l. (15) report a case of limbic
encephalitis (LE) associated with voltage-gated potassium
channel (VGKC)-complex, leucine-rich glioma inactivated 1
(LGI1) antibodies and thyroglobulin antibodies,
15 months following BMT for severe idiopathic aplastic
anaemia. This report is intriguing as it is a rare report of LE
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associated with VGKC-complex and LGI1 antibodies in a
child. VGKC-complex antibody-associated CNS diseases,
as measured by antibodies that immunoprecipitate 125I-a-
dendrotoxin-labeled VGKC extracted from mammalian
brain tissue, have been detected in patients with limbic
LE, Morvan’s syndrome, neuromyotonia, and cases of
adult-onset epilepsy (16). Children with VGKC-complex
antibody can present with LE (17,18), but this is infrequent
compared to adults. The neurologic syndromes associated
with VGKC-complex antibodies are broader in childhood,
including a range of seizure syndromes (19), developmental
delay (20), and acquired demyelination syndromes (21).
The target antigens for some VGKC-complex antibodies
are now known to be proteins tightly complexed with the
channel, including the secreted synaptic protein LGII,
the transmembrane axonal protein contactin-associated
protein 2 (CASPR2), and contactin 2 (22). However, in
most pediatric cases these antibodies to the recognized
VGKC-complex proteins are not found, but antibodies
instead target intracellular epitopes on the VGKC subunits,
or the intracellular interacting proteins (23). Given the
heterogeneity of the clinical presentations in children with
VGKC-complex antibodies, unless the target antigens
are identified as reported in Rathore et /. (15), the exact
significance of VGKC-complex antibodies in most children
remains unclear. This is thus a report of convincing
autoimmune encephalitis in a patient following HSCT.

Post-transplant acute limbic encephalitis (PALE) has
been described as a complication of HSCT, occurring
relatively early in the post-transplant period and frequently
in association of human herpes virus 6 (HHV6) reactivation.
In a proportion of cases of PALE, there is no evidence of
HHV6 reactivation or other associated infection (24,25).
Taken together with recent reports in adult and children
demonstrating that up to 25% of unresolved cases
of encephalitis in children were identified to have an
autoimmune aetiology on retrospective testing for neuronal
surface antibodies (5,26), similar findings may well be
identified when evaluating previously unresolved cases of
neurological complications following HSCT.

The reason(s) underpinning the increased risk of
autoimmune complication following HSCT is likely
to involve multiple mechanisms, and their respective
interactions. Nevertheless, fundamental to all autoimmune
disorders belies a break down in self-tolerance. At the time
of HSCT, prior to infusion of stem cells, patients receive
conditioning treatment to eliminate existing disease-causing
cells, to create a niche into which the donor stem cells
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can engraft and to minimise the chance of graft rejection.
The intensity and type of pre-transplant conditioning, in
some cases, appears to correlate with the risk of developing
subsequent autoimmunity although the impact of this is
not consistent across all patients and may vary according to
the indication for BMT, suggesting other host genetic and
environmental factors contribute to this risk of losing self-
tolerance (12,13). Although it has also been postulated that
a propensity for autoimmunity may be transferred from
donor to recipient, the potential mechanisms for this are
also unclear (12).

Crucially, induction of CNS autoimmunity additionally
requires the disruption of the complex cellular and
anatomical interactions between the immune and nervous
systems across the blood brain barrier (27), one that may
arise following prior neurological events such as infection.
Recently, we, and others have reported that herpes simplex
virus encephalitis trigger NMDAR antibodies (4,28,29) and
potentially other brain autoimmunity (4). Interestingly, a
refractory epilepsy syndrome in children following HHV6
associated PALE has been described in children most of
whom developed generalised, anti-epileptic drug resistant
seizures and developmental regression or arrest (30,31).
Although an autoimmune aetiology was deemed unlikely
in these case reports, as yet unidentified or untested
autoantibodies may have been contributory.

Methodological advances in assays for detecting
neuronal surface antibodies are currently facilitating the
investigation of potential interaction between infection and
autoimmunity (1,16). This will be further augmented by
promising gains in deep sequencing techniques for detection
of novel infectious triggers, likely to be more prevalent
in the immunocompromised host. Such a technique has
recently been utilised in the clinical setting to identify a
novel astrovirus in a child with neurological deterioration
post-HSCT (32). Non-infectious neurological events that
potentially compromise the blood brain barrier during
HSCT, such as PRES, may also contribute to an increased
risk of developing CNS autoimmunity.

Overall, a careful systematic and serial evaluation of
engraftment status, thymic function and detailed T and
B cell immunophenotyping may further elucidate time
windows when perturbations of self-tolerance occur. The
importance of parallel sampling of humoral and cellular
changes in the cerebrospinal fluid to investigate CNS
autoimmunity is increasingly recognized, although this may
be challenging to achieve in very young children.

The utility of active surveillance by measuring potentially
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pathogenic tissue and organ specific antibodies in those at risk
remains to be evaluated systematically, particularly in CNS
autoimmunity. Patients may harbour antibodies long before
becoming symptomatic (33) and antibodies may persist for
many years following full recovery from disease (34). The
major clinical implications for this case report of CNS
autoimmunity, is the need for early recognition of such
cases to ultimately optimise treatment. In the context
of a child who has undergone HSCT, where empirical
immunosuppressive or modulatory treatment may need to
be instituted, atypical infections or atypical presentations
of common infections need to be considered while taking
care in balancing the risk of subsequent viral reactivation.
Central to this management would be collaborative efforts
between transplant physicians, immunologists, infectious
diseases experts and neurologists.
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