Phenotypic presentations of
paraneoplastic neuropathies
associated with MAP1B-IgG

INTRODUCTION

Purkinje cell cytoplasmic antibody type-2
(PCA2-IgG) was first defined as a para-
neoplastic biomarker based on a unique
immunofluorescence pattern seen on a
mouse composite brain tissue assay.' Lung
and breast cancer are the most common
malignancies associated with PCA2-IgG
seropositivity. In 2017, microtubule-
associated protein 1B (MAP1B) protein
was identified as the autoantigen target
for PCA2-IgG.> Clinical presentation
associated with MAP1B-IgG is vari-
able including neuropathy, encephalop-
athy, cognitive dysfunction, brainstem
syndrome, ophthalmic involvement and
cerebellar ataxia.' > Despite neuropathy
being the most common neurological
accompaniment earlier reports lack details
of those neuropathies.” Here, we describe
the neuropathy phenotypes in patients
affected by MAP1B-IgG autoimmunity.
Although rare, recognition of this para-
neoplastic neuropathy phenotype may aid
early detection of underlying malignancy.

METHODS

We reviewed the Mayo Clinic Neuroim-
munology laboratory database (1 January
1995 and 30 September 2018) for patients
tested for paraneoplastic panel by indi-
rect immunofluorescence assay (IFA) and
western blot (WB) analysis of rat cere-
bellar and cortical extracts (online supple-
mentary methods).> All PCA2-IgG stored
samples were also tested and confirmed
positive on MAP1B fragment WB. Study
inclusion criteria: (1) MAP1B-IgG sero-
positivity by IFA and MAP1B WB, (2) pres-
ence of somatic and autonomic peripheral
neuropathies and (3) exclusion of alterna-
tive aetiologies including chemotherapy-
induced neuropathies, diabetes mellitus,
nutritional deficiency, systemic vascu-
litis, lymphoma and paraproteinemia as

deemed clinically appropriate. Clinical
outcomes were evaluated by improve-
ment in modified Rankin Scale (=1) and
S-year mortality rate. Anti-Neuronal
Nuclear Antibody type-1 (ANNA1 aka
anti-Hu-IgG) seropositive neuropathy
cases evaluated at Mayo Clinic (2000-
2018), were utilised to evaluate pheno-
type and survival outcome comparison.
All patients with ANNA1-IgG neuropathy
in the comparison group were negative for
MAP1B-IgG.

RESULTS

Indirect IFA using MAP1B-IgG neurop-
athy patients’ serum showed staining of
rat dorsal root ganglia, sciatic nerves,
sympathetic ganglia and spinal cord,
along with typical staining of cere-
bellum and myenteric plexus (figure 1A),
supporting expression of MAP1B protein
in the peripheral nervous system. Clin-
ical information was available on 95 of
211 MAP1B-IgG cases evaluated at Mayo
Neuroimmunology lab Neuropathy was
documented in 50 patients (53%), but
phenotypic description of neuropathy
was only available in 40 cases (34%)
(online supplementary figure). Of all 40
MAP1B-IgG neuropathy patients, 23
(58%) were male, median age of onset was
68 years (range 22-82 years). Neuropathy
presented as initial symptom in 29 (76%)
cases. Median duration of follow-up was
13 months (2-163 months). Twenty-
five patients had MAP1B-IgG positive as
the only serological biomarker. Fifteen
patients had coexisting collapsin response-
mediator protein-5 (CRMPS)-IgG (n=12,
80%0) and/or anti-neuronal nuclear anti-
body type-1 (ANNAT1)-IgG (n=3, 20%).>*

Neuropathy phenotype
Among 25 neuropathy patients with
MAP1B-IgG as the only autoantibody,
most common neuropathy  pheno-
type was polyradiculoneuropathy 13
(52%) (figure 1B), followed by sensory
neuronopathy 7 (28%), length-dependent
sensorimotor neuropathy 2 (8%), isolated
autonomic neuropathy 2 (8%) and length-
dependent sensory neuropathy 1 (4%).
Neuropathic pain was documented in only
five (20%) patients. Autoimmune gastro-
intestinal dysmotility was present among
five cases (209). In cases with detailed
description of disease progression, onset
of neuropathy was symmetrical 12/19
(63%) and progression was subacute 9/19
(47%) or chronic 10/19 (53%).

Of the 15 MAP1B-IgG positive patients
with  coexisting ANNAT1-IgG and/or
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Figure 1

Tissue expression, clinical presentations and outcomes of MAP1B neuropathy. Tissue-

based immunofluorescence of serum from MAP1B neuropathy patient on rat tissue (A). Indirect
immunofluorescence using serum of MAP1B-IgG seropositive patients demonstrating expression of
protein in the cerebellum (Purkinje cells and dendrites in molecular layer (a) dorsal root ganglia and
myenteric plexus (b), sciatic nerve (c), sympathetic tract and spinal cord (d)). Lack of rat kidney staining
supports neural-specific tissue staining (c). Neuropathy phenotypes associated with MAP1B-1gG
neuropathy phenotype (n=25, (B)). MRI of lumbar spine (C), demonstrating multifocal T2 hyperintensity
involving the spinal cord (a) and gadolinium enhancement of lumbosacral roots (head arrow) on post-
gadolinium T1 scan (b). Kaplan-Meier estimates of time to death from neurological symptom onset

of neuropathy cases with MAP1B-IgG alone compared with those with MAP1B-IgG coexisting with
ANNA1-IgG or CRMP5-IgG (D). Kaplan-Meier estimates of time to death from neurological symptom
onset of neuropathy cases with MAP1B-IgG alone compared with those with ANNA1-IgG (E). ANNAT,
anti-nuclear neuronal antibody type-1; CRMP5, collapsin response-mediator protein-5; DRG, dorsal
root ganglia; MAP1B, microtubule-associated protein 1B; ML, molecular layer; MP, myenteric plexus;

PC, Purkinje cell; Symp, sympathetic.

CRMPS-IgG, the most common pheno-
type was sensory neuronopathy 5/15

(33%), followed by length-dependent
sensorimotor  polyneuropathy  4/15
(27%), polyradiculoneuropathy  3/15

(20%), length-dependent sensory neurop-
athy 1/15 (7%), small fibre neuropathy 1
(7%) and autonomic neuropathy 1 (7%).
A majority of the patients had subacute 5
(45%) or chronic 6 (55%) progression.

Compared with ANNA1 neuropathy
(online supplementary table), MAP1B
neuropathy had lower frequency of
sensory neuronopathy (7/25 (28%) vs
13/17 (76%), p=0.004), neuropathic pain
(5/25 (20%) vs 10/17 (63%), p=0.023)
and autonomic dysfunction (5/25 (20%)
vs 12/17 (75%), p=0.003).

Cooccurring CNS disorders

Twelve MAPI1B-IgG patients (48%)
had coexisting central nervous system
(CNS) involvement (online supplemen-
tary figure) which included one or more
of the following brain-stem/cerebellar
dysfunction 8 (67%), myelopathy 3 (25%,
figure 1C), cognitive impairment 2 (17%)
and seizure 1 (8%).

Among 15 patients with combination
of MAP1B-IgG and ANNA1-IgG and/or
CRMPS-IgG, 7 (47%) had coexisting CNS
involvement. The most common cooc-
curring CNS manifestations were brain-
stem/cerebellar  dysfunction 5 (71%),

myelopathy 2 (29%) and cognitive impair-
ment 2 (29%).

Oncological association of MAP1B-IgG
positive neuropathy patients

Sixteen of 18 MAP1B-IgG neuropathy
patients (89%) who had cancer workup (at
least CT chest, abdomen and pelvis, with/
without PET scan) had detectable under-
lying malignancy. Among these 11 (69%)
had small cell lung cell carcinoma. Other
neoplasms were squamous cell carcinoma
2 (12%), renal cell carcinoma 1 (6%),
large cell anaplastic lymphoma 1 (6%) and
non-small cell lung cancer 1 (6%).

All 11 (100%) MAP1B-IgG seropos-
itive neuropathy cases with coexisting
CMRP5-IgG or ANNAT1-IgG antibodies
who underwent cancer evaluation had
a detectable malignancy predominantly
small cell cancer (lungs (n=10, 91%),
pancreas (n=1, 9%)). In one patient,
breast cancer was detected (9%).

Treatment and clinical outcomes

Clinical follow-up data were available on
10 MAP1B-IgG neuropathy cases (median
duration: 17 months (range: 6-165
months)). Among these, three patients
demonstrated  clinical ~ improvement
following management of underlying
cancer (surgical resection and/or chemo-
therapy), and five demonstrated clin-
ical improvement after immunotherapy

initiation.  Immunotherapies  utilised
included high-dose intravenous corti-
costeroid (n=3), plasmapheresis (n=2),
mycophenolate mofetil (n=2) and cyclo-
phosphamide (n=1). Two patients with
multifocal  neurological — involvement
(encephalopathy (n=1), gastroparesis
(n=1)) had a progressive refractory
course.

Comparing MAP1B-IgG only and
MAP1B-IgG with coexisting ANNAT1-IgG
and/or CRMP5-IgG neuropathy patients,
MAP1B-IgG positive cases had a trend
towards better survival rate, p=0.051
(figure 1E). MAP1B-IgG only seropositive
patients had a significantly higher survival
rate of ANNA1-IgG neuropathy” patients,
p=0.04 (figure 1D).

DISCUSSION

We describe the phenotypic presenta-
tions of neuropathy associated with
MAP1B-IgG. Two common neuropathy
presentations include subacute/chronic
polyradiculoneuropathy ~ or  sensory
neuronopathy (81%). A considerable
number of these patients also have coex-
isting central nervous system involvement
(48%) in the form of rhombencephalitis
or myelopathy. Autonomic dysfunction or
gastrointestinal dysmotility was present
only in a minority of cases. Malignancy
(89%) is very common, most commonly
small cell lung cancer. Neurological
outcome and survival rates of paraneo-
plastic MAP1B-IgG neuropathy appear
to be better than ANNAT1-IgG associated
neuropathy.

MAP1B is an intracellular cytoskeletal
protein that is associated with axonal
transport, neurite outgrowth and regener-
ation in peripheral nerve. Its intracellular
localisation likely precludes a direct role
of MAP1B-IgG in neural dysfunction.
In this regard, it is similar to previously
described classic onconeural antibodies.'
Its robust expression in the dorsal root
ganglia and peripheral nerves (figure 1A)
would support the hypothesis of MAP1B-
specific T-cells contributing to observed
paraneoplastic neuropathy phenotype.'
MAP1B-IgG staining of the myenteric
plexus or enteric nervous system in the
rat gut mucosa may explain autonomic
dysfunction or gastrointestinal  (GI)
dysmotility in a subset of these patients.

Asymmetrical ~ axonal  polyradicu-
loneuropathy has been reported with
CRMPS-IgG; however, the majority of
those cases were associated with pain
which may be a distinguishable feature
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ANNA1-IgG  paraneoplastic  neurop-
athy more frequently presents as sensory
neuronopathy with prominent autonomic
dysfunction compared with MAP1B-IgG
seropositive cases.

Prior studies have highlighted impor-
tance of antibody cluster in prediction
of underlying cancer.’ This is further
supported by our findings of 100%
cancer association among patients with
MAP1B-IgG  coexisting CRMP5  or
ANNA1-IgG.

Limitations of this study include its
retrospective design. Furthermore, long-
term follow-up data were available in
very few PCA2 and ANNA1 neuropathy
cases, limiting our assessment of clinical
outcomes.

MAP1B-IgG  evaluation should be
considered among patients with subacute
or chronic painless polyradiculoneurop-
athy or sensory neuronopathy, especially
among patients with coexisting CNS
involvement and/or significant weight
loss. The detection of MAP1B-IgG may
help early diagnosis of underlying occult
malignancy (especially small cell cancer)
and in turn affect long-term outcomes.
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