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A 63-year-old man presented to the neurology clinic with a one-
year history of progressive limb numbness and gait difficulty. Past
medical history was remarkable for hepatitis C leading to liver
cirrhosis and hepatocellular carcinoma (HCC), which was
diagnosed and treated with chemoembolization and radiofre-
quency ablation one year prior to symptom onset. He had also
previously been diagnosed with type 2 diabetes mellitus. On
examination, he had findings of bilateral lower extremity weakness
with spasticity and hyperreflexia, decreased vibration sense in the
feet, as well as limb and gait ataxia, suggestive of multifocal
neurologic dysfunction with spinal cord and cerebellar involve-
ment. Brain and spinal cord MRIs were unremarkable. Routine
metabolic bloodwork was remarkable for a low-normal serum B12
level of 160 pg/mL, so he was started on oral B12 supplementation,
but had symptom progression leading to need for a wheelchair.
Serial electrodiagnostic studies showed development of a chronic
axonal sensorimotor neuropathy, indicative of peripheral nerve
involvement. Infectious serologic testing for human immuno-
deficiency virus and syphilis was negative. Rheumatologic testing
including C-reactive protein, anti-nuclear antibodies, and anti-
neutrophil cytoplasmic antibodies was negative. Abdominal CT for
surveillance of previously treated HCC showed local hepatic
adenopathy. This was followed by PET/CT that showed an
intensely hypermetabolic hepatic lymph node concerning for
malignancy, although subsequent biopsy was negative. A lumbar
puncture was performed that showed a cerebrospinal fluid white
blood cell (WBC) pleocytosis of 21 WBC/microliter with
lymphocytic predominance, elevated protein of 1.15 g/L, and
negative cytology. Although not typically associated with HCC,
concern for a paraneoplastic neurologic syndrome was raised given
his progressive multifocal neurologic dysfunction, history of
cancer, and inflammatory CSF. For this reason, serum and CSF
were submitted to London Health Sciences Centre Clinical
Immunology Laboratory for neural antibody testing. Serum testing
was negative; however, CSF testing revealed staining of mouse
tissue by indirect immunofluorescence (TIIF) compatible with

neuronal intermediate filament (NIF) antibodies (Fig. 1), which
was confirmed by cell-based assays at the Mayo Clinic
Neuroimmunology Laboratory (positive for alpha-internexin
[aIN], neurofilament light chain [NF-L], and heavy chain [NF-
H]). He was diagnosed with paraneoplastic NIF autoimmunity and
received intravenous methylprednisolone and intravenous immu-
noglobulins that were transitioned to high-dose oral prednisone.
Four months after initiating immunotherapy, disease stabilization
was noted with no further progression and some improvement in
spasticity, but he continued to have severe gait impairment
requiring a wheelchair. Close clinical follow-up as well as
abdominal surgery for possible recurrence of HCC was planned,
but unfortunately, the patient committed suicide one month later.

Antibodies against neuronal intermediate filaments (anti-NIF)
have recently been identified as novel biomarkers of neurologic
autoimmunity. Patients may present with encephalopathy,
cerebellar ataxia, myelopathy, neuropathy, or combinations
thereof.1,2 In contrast to the two prior reported cases accompany-
ing hepatocellular carcinoma (one with pure cerebellar ataxia, and
one with encephalopathy), our patient had a spinocerebellar ataxic
phenotype.1,2 The most common risk factor for neurologic
autoimmunity in patients with anti-NIF is cancer (>50% of
cases), although other risk factors including systemic infection (e.g.
ehrlichiosis, human immunodeficiency virus), systemic auto-
immune disease (e.g. rheumatoid arthritis), and immune check-
point inhibitor therapy have been reported.1,2 Cancers identified
are most often of neuroendocrine lineage (e.g. small cell lung
carcinoma andMerkel cell carcinoma) as observed with numerous
other paraneoplastic antibodies.1–3 In those patients, positivity for
NF-L upon reflex to cell-based assays is most common.2 However,
anti-NIF has also rarely been detected in patients like ours with
HCC, a tumor that has not typically been associated with
paraneoplastic neurologic autoimmunity.1–3 The profile of
antibodies in hepatocellular carcinoma-associated NIF auto-
immunity appears to vary (aIN, aIN and NF-H [two prior reports]
and all three [this current patient]).1,2 Given the intracellular
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cytoplasmic location of antigenic targets, it is likely that anti-NIF is
not pathogenic but rather a biomarker of possible cytotoxic T-cell
mediated neural injury. Awareness of this association between NIF
autoimmunity and HCC is essential to improve disease recog-
nition, as a paraneoplastic neurologic syndrome may be lower on
the differential diagnosis of patients with HCC and neurologic
symptoms.

In addition to highlighting this unique disease association, our
case illustrates several important points regarding anti-NIF
detection. Anti-NIF was identified by TIIF in our patient, a testing
methodology that allows for comprehensive screening of neural
antibodies.4 More limited testing that does not incorporate TIIF
can miss novel neural antibodies such as anti-NIF in patients with
suspected neurologic autoimmunity, emphasizing the value of
performing neural antibody testing at clinical laboratories with
expertise in TIIF. Staining compatible with anti-NIF was identified
using CSF but not serum in our case, in keeping with the reportedly
higher sensitivity and specificity of CSF testing for anti-NIF
compared to serum.1,2,5 Following identification of characteristic
TIIF staining, confirmatory testing for anti-NIF was performed
using CBAs in our case, which serves to maximize specificity.1,2,5

Accurate detection of anti-NIF by TIIF-based testing using CSF led
to initiation of immunotherapy for NIF neurologic autoimmunity
in our patient, with subsequent disease stabilization. Improved
clinical recognition and laboratory detection of novel antibodies
such as anti-NIF serve to advance the diagnosis and management
of patients with neurologic autoimmunity.
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Figure 1: Detection of antibodies against neuronal intermediate filaments (anti-NIF) by mouse tissue indirect immunofluorescence (TIIF). Mouse TIIF shows staining of the
cerebellum (a), hippocampus (b), and cortex as well as myenteric plexus (c) that is compatible with anti-NIF. GL=granular layer of the cerebellum; ML=molecular layer of the
cerebellum; MP=myenteric plexus.
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